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S T O R M W A T E R P O L L U T I O N P R E V E N T I O N P L A N (S W P P P) 

C H E C K L I S T 
 

NATIONAL POLLUTION DISCHARGE ELIMINTATION SYSTEM (NPDES) 
GENERAL PERMIT FOR STORM WATER DISCHARGES ASSOCIATED 

WITH INDUSTRIAL ACTIVITIES 
(GENERAL PERMIT) 

 

FACILITY NAME:_San Diego International Airport________________________ 
 

Waste Discharge Identification (WDID) #:  937I018035  
 
 

FACILITY CONTACT 
Consultant/Qualified 

Industrial Storm Water 
Practitioner (QISP) 

Name Cara Nager Amanda Archenhold 

Title Manager, Environmental Affairs Project Manager 

Company San Diego Regional Airport Authority Wood Environment & Infrastructure 
Solutions, Inc.  

Street Address P.O. Box 82776 9177 Sky Park Court 

City, State San Diego, CA San Diego, CA 

Zip 92138 92123 

SWPPP 
(General Permit Section) 

Not 
Applicable 

SWPPP Page # 
or Reference 

Location 

Date Implemented or 
Last Revised 

Signed Certification 

(Section II.A) 

 Appendix A 12/1/2016 

Pollution Prevention Team 

(Section X.D.1) 

 Section 7.4, Table 7-1 6/26/2015,12/27/2017, 
1/26/2019, 12/27/2019, 
12/31/2020, 1/31/2022 

Existing Facility Plans 

(Section X.D.2) 

 Section 7.1 11/15/2016,12/27/2017 

 

Site Map(s) (Section X.E) 

Facility boundaries 

(Section X.E.3.a) 

 Figure 3 11/15/2016, 3/02/2017, 
1/31/2022 

Drainage areas 

(Section X.E.3.a) 

 Figure 3 6/26/2015, 3/02/2017, 
1/26/2019, 12/27/2019, 
12/31/2020, 1/31/2022 

Direction of flow 

(Section X.E.3.a) 

 Figure 3, Figure SC-01 11/15/2016, 3/02/2017, 
12/31/2020, 1/31/2022 

On-facility water bodies 

(Section X.E.3.a) 

X  6/26/2015 
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SWPPP 
(General Permit Section) 

Not 
Applicable 

SWPPP Pg. # or Ref 
Location 

 

Date Implemented 
/Last Revised 

Areas of soil erosion 

(Section X.E.3.a) 

 Figure 3, Figure SC-20 6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Nearby water bodies 

(Section X.E.3.a) 

 Figure 3 6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020 

Municipal storm drain inlets 

(Section X.E.3.a) 

 Figure SC-01, Figure 
SC-17 

6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Points of discharge 

(Section X.E.3.b) 

 Figure 3 6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Sampling Locations 

(Section X.E.3.b) 

 Figure 3 11/15/2016, 3/02/2017, 
12/27/2017, 1/26/2019, 
12/27/2019, 12/31/2020, 
1/31/2022 

Structural control measures 

(Section X.E.3.c) 

 Figure 3, Figure TC-01 11/15/2016, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Impervious areas 

(Section X.E.3.d) 

 Figure 3, Figure SC-09 11/15/2016, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Location of Directly Exposed 
Materials (Section X.E.3.e) 

 Figure 3 11/15/2016,3/02/2017, 
12/27/2017, 1/26/2019, 
12/31/2020, 1/31/2022 

Locations of significant spills and 

leaks (Section X.E.3.e) 

No significant 
spill, leak in 
previous 5 years 

 6/26/2015 

Areas of Industrial Activity 

(Section X.E.3.f) 

 Figure 3 11/15/2016, 3/02/2017, 
1/26/2019, 12/27/2019, 
12/31/2020, 1/31/2022 

Storage areas/storage tanks 

(Section X.E.3.f) 

 Figure 3, Figure SC-07, 
Figure SC-08 

11/15/2016, 3/02/2017, 
12/27/2017, 1/26/2019, 
12/31/2020, 1/31/2022 

Shipping and receiving areas 

(Section X.E.3.f) 

 Figure 3, Figure SC-06 6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Fueling areas 

(Section X.E.3.f) 

 Figure 3, Figure SC-03 11/15/2016, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Vehicle and 

equipment 

storage/maintenance 

(Section X.E.3.f) 

 Figure 3, Figure SC-
02A, Figure SC-02B, 
Figure SC-02C, Figure 
SC-16 

11/15/2016, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Material handling/processing 

(Section X.E.3.f) 

 Figure 3, Figure SC-07, 
Figure SC-08 

11/15/2016, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Waste treatment/disposal 

(Section X.E.3.f) 

 Figure 3, Figure SC-08, 
Figure SC-11 

6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Dust or particulate generation 

(Section X.E.3.f) 

 Figure 3, Figure SC-20 6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 
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Cleaning and material reuse 

(Section X.E.3.f) 

 Figure 3, Figure SC-04, 
Figure SC-12, Figure 
SC-18 

6/26/2015, 3/02/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Other areas of industrial activities 

(Section X.E.3.f) 

 Figure SC-05, Figure 
SC-13, Figure SC-15 

11/15/2016, 1/26/2019, 
12/31/2020, 1/31/2022 

 
 

SWPPP 
(General Permit Section) 

 
Not Applicable 

SWPPP Page # 
or Reference 

Location 

 

Date Implemented  
or Last Revised 

 

List of Industrial Materials (Section X.F) 

Storage location    

Quantity  Section 7.7, 
Appendix E 

11/15/2016, 1/31/2022 

Frequency  Section 7.7, 
Appendix E 

11/15/2016 

Receiving and shipping location    

Quantity  Section 7.7, 
Appendix E 

11/15/2016, 1/31/2022 

Frequency  Section 7.7, 
Appendix E 

11/15/2016 

Handling location    

Quantity  Section 7.7, 
Appendix E 

11/15/2016, 1/31/2022 

Frequency  Section 7.7, 
Appendix E 

11/15/2016 

 

Potential Pollution Sources (Section X.G) 
 

Description of Potential Pollution Sources (Section X.G.1) 

Industrial processes 

(Section X.G.1.a) 

 Section 7.7.3.1 11/15/2016, 1/26/2019, 
12/31/2020, 1/31/2022 

Material handling and 
storage areas 

(Section X.G.1.b) 

 Section 7.7.3.1 11/15/2016, 1/26/2019, 
1/31/2022 

Dust & particulate 
generating activities 

(Section X.G.1.c) 

 Section 7.7.3.1 6/26/2015 

Significant spills and leaks 

(Section X.G.1.d) 

 Section 7.7.3.1 6/26/2015 

Non-storm water discharges 

(Section X.G.1.e) 

 Section 7.7.3.1 6/26/2015, 12/27/2017, 
1/26/2019, 1/31/2022 

Erodible surfaces 

(Section X.G.1.f) 

 Section 7.7.3.1 6/26/2015, 1/26/2019 

 

Assessment of Potential Pollutant Sources (Section X.G.2) 

Narrative assessment of 
likely sources of pollutants 

(Section X.G.2.a) 

 Section 7.7.3.2, 
Table 7-5 

11/15/2016, 3/02/2017, 
1/26/2019, 12/27/19, 
12/31/2020, 1/31/2022 
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Narrative assessment of likely 
pollutants present in storm 
water discharges  

(Section X.G.2.a) 

 Section 7.7.3.2, 
Table 7-5 

11/15/2016, 3/02/2017, 
1/26/2019, 12/27/19, 
12/31/2020, 1/31/2022 

Identification of additional BMPs 
Section X.G.2.b) 

 Section 7.7.4.1 11/15/2016, 12/27/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

 
 

SWPPP 
(General Permit Section) 

 
Not Applicable 

SWPPP Page # 
or Reference 

Location 

 

Date Implemented  
or Last Revised 

Identification of drainage areas 
with no exposure 

(Section X.G.2.c) 

 Section 7.1 6/26/2015, 1/31/2022 

Identification of 
additional parameters 

(Section X.G.2.d) 

 Appendix D-1 6/26/2015, 3/02/2017 

 

 Storm Water Best Management Practices (Section X.H) 

Minimum BMPs (Section X.H.1) 

Good housekeeping 
(Section X.H.1.a) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016, 12/27/2017, 
1/26/2019 

Preventative maintenance 
(Section X.H.1.b) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016, 1/26/2019 

Spill response 
(Section X.H.1.c) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016 

Material handling and 
waste management 
(Section X.H.1.d) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016 

Erosion and sediment controls 
(Section X.H.1.e) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016 

Employee training program 
(Section X.H.1.f) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016 

Quality assurance and record 
keeping 
(Section X.H.1.g) 

 Section 7.7.4.1, 
Appendix B 

1/11/2016 

Advanced BMPs (Section X.H.2) 

Implement advanced BMPs at the 
facility 
(Section X.H.2.a) 

 Section 7.7.4.1 1/11/2016 

Exposure Minimization BMPs 
(Section X.H.2.b.i) 

 Section 7.7.4.1 1/11/2016, 1/26/2019, 
1/31/2022 

Storm Water containment 
and discharge reduction 
BMPS (Section X.H.2.b.ii) 

 Section 7.7.4.1 1/11/2016, 1/31/2022 

Treatment Control BMPs 
(Section X.H.2.b.iii) 

 Section 7.7.4.1 
Section 6, Appendix 
B – TC-01 

1/11/2016, 1/26/2019, 
12/31/2020, 1/31/2022 
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Other advanced BMPs 
(Section X.H.2.b.iv) 

 Section 7.7.4.1 1/11/2016 

Temporary Suspension of Activities (Section X.H.3) 

BMPs necessary for stabilization 
of the facility 
(Section X.H.3) 

X; facility activities 
not anticipated to 
be suspended 

 6/26/2015 

 
 

SWPPP 
(General Permit Section) 

 
Not Applicable 

SWPPP Page # 
or Reference 

Location 

 

Date Implemented  
or Last Revised 

BMP Descriptions (Section X.H.4) 

Pollutant that a BMP reduces or 
prevents 
(Section X.H.4.a.i) 

 Appendix B 11/15/2016, 12/27/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Frequency of BMP implementation 
(Section X.H.4.a.ii) 

 Appendix B 
Section 7.7.4.1 

6/26/2015, 1/31/2022 

Location of BMP 
(Section X.H.4.a.iii) 

 Appendix B 11/15/2016, 1/26/2019, 
12/31/2020, 1/31/2022 

Person implementing BMP 
(Section X.H.4.a.iv) 

 Appendix B 11/15/2016, 1/26/2019, 
12/31/2020, 1/31/2022 

Procedures/maintenance/ 
instructions for BMP 
implementation 
(Section X.H.4.a.v) 

 Appendix B 11/15/2016, 12/27/2017, 
1/26/2019, 12/31/2020, 
1/31/2022 

Equipment and tools for BMP 
implementation 
(Section X.H.4.a.vi) 

 Appendix B  
Section 7.7.4.1 

6/26/2015 

BMPs needing more frequent 
inspections 
(Section X.H.4.a.vii) 

 Appendix B, 
TC-01 

6/26/2015 

Minimum BMP/applicable advanced 
BMPs not implemented at the 
facility 
(Section X.H.4.b) 

X; all minimum 
BMPs 
implemented 

 6/26/2015, 12/27/2017, 
1/26/2019 

BMPs implemented in lieu of 
minimum or applicable advanced 
BMPs 
(Section X.H.4.c) 

X; all minimum 
BMPs 
implemented 

 6/26/2015 

BMP Summary Table (Section X.H.5) 
 

Monitoring Implementation Plan (Section X.I) 

Team members assisting in 
developing the MIP 
(Section X.I.1) 

 Appendix D-1 6/26/2015, 3/02/2017, 
1/26/2019 

Summary of visual observation 
procedures, locations, and details 
(Section X.I.2) 

 Appendix D-1 6/26/2015, 3/02/2017, 
12/27/2017, 1/26/2019, 
1/31/2022 
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Justifications if applicable for: 
Alternative discharge locations, 
Representative Sampling 
Reduction or, Qualified 
Combined Samples 
(Section X.I.3) 

 Appendix D-1 6/26/2015, 3/02/2017 

Procedures for field instrument 
calibration 
(Section X.I.4) 

 Appendix D-1 6/26/2015, 3/02/2017 

 

 

 

SWPPP 
(General Permit Section) 

 
Not 

Applicable 

SWPPP Page # 
or Reference 

Location 

 

Date Implemented  
or Last Revised 

Example of Chain of Custody 
(Section X.I.5) 

 Appendix G 6/26/2015 

 

Annual Comprehensive Facility Compliance Evaluation (Section XV) 

Review of all visual inspection and 
monitoring records and sampling 
and analysis results conducted 
during the previous reporting year 
(Section XV.A) 

 Section 7  
 
6/26/2015 

Visual inspection of all areas of 
industrial activity and associated 
potential pollutant sources 
(Section XV.B) 

 Section 7  
 
6/26/2015 

Visual inspection of all drainage 
areas previously identified as having 
no exposure to industrial activities 
and materials in accordance with 
the definitions in Section XVII 
(Section XV.C) 

X; no areas 
previously 
identified as 
having no 
exposure. 

  
 
6/26/2015 

Visual inspection of equipment 
needed to implement the BMPs 
(Section XV.D) 

 Section 7  
 
6/26/2015 

Visual inspection of any structural 
and/or treatment control BMPs 
(Section XV.E) 

 Section 7  
 
6/26/2015 

Review and assessment of all 
BMPs for each area of industrial 
activity and associated potential 
pollutant sources 
(Section XV.F) 

 Section 7  
 
6/26/2015 

Assessment of other factors 
needed to complete the information 
described in Section XVI.B 
(Section XV.G) 

 Section 7  
 
6/26/2015 



WDID:

Operator Information Type:

Name:

Address: Title:

Address 2: Phone #:

City/State/Zip: Email:

Facility Information
Site Name: Contact Name:

Address: Title:

City/State/Zip: Site Phone #:

County: Email:

Latitude: Longitude:

RWQCB Jurisdiction:

Certification

Name Date:

Title:

State Water Resources Control Board

NOTICE OF INTENT
GENERAL PERMIT TO DISCHARGE STORM WATER

ASSOCIATED WITH INDUSTRIAL ACTIVITIES (WQ ORDER No. 2014-0057-DWQ)

Storm drain system:

Receiving Water:

SIC Code(s)

ENVIRONMENTAL PROTECTION
SECRETARY FOR

GOVERNOR

9 37I018035

San Diego Bay

619-516-1990

San Diego CA 92101

Richard GilbSan Diego Int Airpor

4512

619-400-2790

Jeffrey Woodson

663 Acres

EDMUND G. BROWN JR.

Airports, Flying Fields, and Airport Terminal Services

June 17, 2015

Directly

Air Courier Services

3225 N Harbor Dr

4513

-117.1896

 %

Region 9 - San Diego

MATTHEW RODRIQUEZ

619-400-2790

r9_stormwater@waterboards.ca.gov

San Diego County Regional Airport Authority

Port of San Diego

619-400-2790

521 Acres

4581

VP Development

Active

Air Transportation, Scheduled

San Diego CA 92138

32.72921

Richard Gilb

San Diego

Other

PO Box 82776

rgilb@san.org

rgilb@san.org



Attachments Meta Data Information:

 
Attachment ID File Name File Description File Hash File Size Date Attached Attachment Type

222312 218897.pdf SWARM Reg. -
Paul Manisjan

5e50a765f73bfffb7
cf2a18c21516c92a
47c241b98c180fc3
19121c3d2c6f8e0

118622 2007-07-24
08:29:05.0

Binary Large Object

1286611 239227 2014-07-10
14:42:42.0

Submitted Report
PDF

1286612 COR zip e6a8783127755db
897faef88abd32c9
1c493d5c3c4e4f33
d427a2f826954fc8

205656 2014-07-10
14:42:43.0

Report COR
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Due to the overlap of labels on maps in Appendix B, all legend numbers may not be fully 

visible. However, a full list of tenants who implement each BMP category is displayed in the 

map legend, and tenant operating areas can be seen on Appendix E maps.  
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BMP SC01 

 

NON-STORM WATER MANAGEMENT 

 

 

PURPOSE: 

Eliminate non-storm water discharges to the storm water collection system. 

 

TARGETED ACTIVITIES: 

 

 Aircraft Deicing/Anti-Icing 

 Aircraft Lavatory Service 

 All Cleaning 

 All Fueling 

 All Maintenance 

 All Storage 

 All Washing 

 Cargo Handling 

 Fire Fighting Equipment Testing 

 Floor Washdowns 

 Garbage Collection 

 Landscape Irrigation 

 Painting/Stripping 

 Potable Water System Flush 

 Runway Rubber Removal 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Aircraft Fire Fighting Foam 

 Bacteria 

 Battery Acid 

 Deicing/Anti-Icing Fluid 

 Dumpster Wastes 

 Floatables 

 Oil and Grease 

 Fuel 

 Landscape Waste 

 Lavatory Chemical Wastes 

 Metals 

 Nutrients 

 Paint 

 Pesticides/Herbicides/Fertilizers 

 Potable Water System     

Chemicals 

 Rubber Particles 

 Sediment 

 Solvents/Cleaning Solutions 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent non-storm water discharges to the storm water collection 

system (also see Section 3 for authorized and unauthorized non-

storm water discharges, and BMPs to control them): 

 

Perform visual inspections of discharge points to the storm drain 

system – observe uncharacteristic volumes, any staining, colors, 

turbidity, odors, deposition, floatables, and foaming characteristics 

of any flow. 

 

Locate illicit connections to the storm drain system by visual 

inspections, CCTV survey, smoke testing, dye testing, and 

electromagnetic radio frequency testing. 

 

Isolate problem areas and plug illicit discharge points.   

 

Post “No Dumping” signs with a phone number for reporting 

dumping and disposal. 

 

Use “dry” cleaning and surface preparation techniques where 

feasible. 

 

Inspect waste and material containers frequently for leaks and proper 

closure seal. 

 

Maintain adequate supplies of spill response equipment and 

materials in accessible locations near areas where spills may occur. 

 

Investigate the use of automatic rain shutoff devices or smart 

controllers, micro irrigation systems, or low water use landscaping to 

minimize irrigation runoff. 

Experiment in new technologies and practices to conserve water.  

Implement mandatory water conservation measures. 
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BMP SC01 

 

NON-STORM WATER MANAGEMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use recycled or non-potable water for construction purposes when 

available. 

 

Authorized non-stormwater discharges include the following 

(provided that BMPs are in place to control them): fire-hydrant and 

fire prevention or response system flushing; potable water sources 

and system flushing; drinking water fountains; air conditioning, 

refrigerator or compressor condensation; landscape irrigation 

watering provided that Integrated Pest Management practices have 

been used, seawater infiltration, incidental windblown cooling tower 

mist, and uncontaminated natural springs, groundwater, foundation 

drainage, and footing drainage.  All other non-stormwater discharges 

are prohibited. 

 

NEVER HOSE DOWN OR BURY MATERIAL SPILLS 

 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska  

 Allegiant 

 American Airlines 

 ARFF 

 Avis 

 Bradford 

 British Airways 

 Cartwright 

 Conrac  

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 Mission Yogurt 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

  

 

- 03  

 

 

  

- 04  

 

- 05  

 

 

- 06  

 

 

- 07  

 

 

- 08  

 

 

 

- 09  

 

 

 

- 10  

 

 

Notify Airport Operations (619-400-2710) and the Airport Authority 

Planning & Environmental Affairs Department (619-400-2784) if 

there is any evidence of illicit connections or illegal discharges. 

 

Provide the appropriate level of employee, tenant and public training 

or education in non-storm water discharge management, i.e., spill 

response and prevention, non-storm water pollution prevention, and 

hazardous materials management. 

 

Limit the availability of outdoor water supplies (e.g. hose bibs, 

faucets) and post with appropriate use signs to discourage uses that 

may pollute the storm drain system/receiving water. 

 

Ensure the site is free of illicit connections and illegal discharges. 

 

Do not irrigate during forecasted rain events and 48 hours following 

a rain event. 

 
Periodically inspect and maintain irrigation systems and landscaped areas to 

prevent prohibited over-irrigation and to repair any leaks. 

 

Direct air conditioning or refrigerator condensation to landscaping, 

porous surface, into the sanitary sewer, or for reuse. 

 

Irrigate using the satellite water-tracking system to reach proper 

levels of soil moisture applicable for landscaping and follow City 

water restriction guidelines. 

 

Use a hand-held hose equipped with positive shut-off nozzle, 

handheld water container, or timed sprinkler system to irrigate 

landscaped areas. 

 

Prohibit over-irrigation of landscaped areas 
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BMP SC01 

 

NON-STORM WATER MANAGEMENT 

 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Observations of illicit discharges 

and connections are on a continual, ad hoc basis, during normal operations, and 

reported when observed. Formal inspections are conducted as described in Section 3.0 

and Appendix D-2. Training frequencies and tools are described in Sections 7.0 and 

9.0. Irrigation frequencies and tools are described in Section 3.0. 

AUTHORIZED LOCATIONS TO IMPLEMENT BMPs TO PREVENT NON-

STORM WATER DISCHARGES: 

  

 

 

Implement BMPs for the prevention of non-storm water discharges 

within the entire airport boundary. In particular, do not discharge 

non-storm water to the designated areas (storm drains) as shown on 

the attached map. 

Date:  Version: 2.0 
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BMP SC02A 

 

OUTDOOR EQUIPMENT OPERATIONS AND MAINTENANCE AREAS 

 

 

PURPOSE: 

To prevent the discharge of pollutants to storm water from outdoor equipment 

operations and general maintenance facilities. 

 

TARGETED ACTIVITIES: 

 

 All Outdoor Equipment Operations 

 All Maintenance  

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Bacteria 

 Battery Acid 

 Fuel 

 Metals 

 Nutrients 

 Oil and Grease 

 Organics 

 Paint 

 Sediments 

 Solvents/Cleaning Solutions 

 Trash 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges of pollutants from outdoor equipment 

operations and maintenance activities to the storm water collection 

system: 

 

Provide covered maintenance areas when designing new facilities 

or upgrading existing facilities. If possible, utilize indoor areas, 

lean-tos, or portable covers. 

 

Perform the activity during dry periods. 

 

Use non-toxic, biodegradable chemicals or products for 

maintenance, minimize or eliminate the use of solvents and 

substitute materials with less hazardous properties where feasible.   

 

Use absorbent materials at potential problem areas. Adequately 

collect/remove absorbent materials from area after use and dispose 

of them in an appropriate manner. 

 

DO NOT HOSE DOWN WORK AREAS TO THE STORM 

DRAIN SYSTEM.  Notify Airport Operations (619-400-2710) 

and the Airport Authority Planning & Environmental Affairs 

Department (619-400-2784) if any evidence of the disposal of 

solvents or cleaning solutions to the storm drain has occurred. 

 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Bradford 

 British Airways 

 Cartwright 

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

 

        

 

 

Equipment operations and maintenance areas should not be 

located directly in the path of storm drains. 

 

Perform equipment operations and maintenance in designated 

areas with overhead cover for pollutant sources and/or activity 

areas. 

 

SEE ALSO BMP SC02B 
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BMP SC02A 

 

OUTDOOR EQUIPMENT OPERATIONS AND MAINTENANCE AREAS 

 

 Hawaiian 

 HMS Host 

 JAL 

 JetBlue 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Maintenance is conducted as 

needed using either indoor shops, or under temporary or permanent cover when 

available and feasible. 

AUTHORIZED OUTDOOR OPERATIONS AND MAINTENANCE 

LOCATIONS: 

  

 

 

Use only the designated areas for outdoor operations and 

maintenance activities as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC02B 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT MAINTENANCE 

 

 

PURPOSE: 

To prevent or reduce the discharge of pollutants to storm water from any type of 

aircraft, vehicle, or equipment maintenance and repair, including ground vehicle and 

equipment painting/stripping and floor washdowns. 

 

TARGETED ACTIVITIES: 

 

 Aircraft Maintenance 

 Vehicle Maintenance 

 Equipment Maintenance 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Battery Acid 

 Fuel 

 Metals 

 Nutrients 

 Oil and Grease 

 Organics 

 Paint 

 Sediments 

 Solvents/Cleaning Solutions 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges of pollutants to the storm water collection 

system: 

 

Provide covered maintenance areas when designing new facilities 

or upgrading existing facilities. Utilize indoor areas, lean-tos, or 

portable covers. 

 

Perform the activity during dry periods. 

 

Use non-toxic, biodegradable chemicals or products for 

maintenance, minimize or eliminate the use of solvents and 

substitute materials with less hazardous properties where feasible 

(e.g. non-chlorinated solvents or water-based solvents instead of 

chlorinated solvents, non-caustic detergents instead of caustic 

cleaners, or cleaning without liquid cleaners like a wire brush). 

 

Recycle or properly dispose of the following: greases, oils, 

antifreeze, brake fluid, cleaning solutions, hydraulic fluid, 

batteries, and transmission fluid. Drain and crush oil filters and oil 

containers before recycling or disposal. Store crushed oil filters, 

empty lubricant containers, and cracked batteries in a covered, 

acid-proof container (for batteries), and leak-proof covered 

secondary containment (for all waste). 

 

DO NOT HOSE DOWN WORK AREAS TO THE STORM 

DRAIN SYSTEM. Notify Airport Operations (619-400-2710) 

and the Airport Authority Planning & Environmental Affairs 

Department (619-400-2784) if there is any evidence of the 

disposal of solvents, cleaning solutions or other materials to the 

storm drain, or hosing down of work areas. 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Avis 

 Bradford 

 British Airways 

 Cartwright 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

- 03  

 

 

 

- 04  

 

Employees are trained in safe vehicle and equipment operations 

and maintenance. 

 

Aircraft, vehicle, and equipment maintenance areas should not be 

located directly in the path of storm drains. 

 

Perform maintenance of aircraft, ground vehicles and equipment 

in designated areas that are either indoors or are covered, bermed, 

enclosed, or sloped/positioned away from the MS4. 

 

Perform regular equipment inspection and testing. 
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BMP SC02B 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT MAINTENANCE 

 

 

- 05  

 

 

- 06  

 

 

- 07  

 

- 08  

 

 

 

- 09  

 

 

 

  

- 10  

   

  

- 11  

 

 

 

 

- 12  

 

 

- 13  

 

Inspect aircraft, vehicles, and equipment on a regular basis for 

fluid leaks.  Place drip pans under leaks as needed. 

 

Maintain aircraft, vehicles, and equipment in good condition to 

prevent or correct any leakage of oil or other fluids. 

 

Use drip pans during maintenance. 

 

Do not leave drip pans containing fluids or other open containers 

lying around. Regularly transfer fluids for recycling or proper 

disposal. 

 

Minimize the use of solvents or use less toxic solvents whenever 

possible.  If solvents cannot be avoided, clean or drain parts in 

self-contained sinks or drum units and check those units regularly 

for leaks. 

 

Store mechanical parts, equipment and vehicles awaiting 

repair/removal under cover and away from storm drains. 

 

Store spill response materials in maintenance areas and on 

maintenance vehicles. Adequately collect/remove absorbent 

materials from area after use and dispose of them in an appropriate 

manner. 

 

Remove fluids and batteries from salvage vehicles and equipment 

and dispose of properly. 

 

Properly dispose of obsolete and inoperable vehicles and 

equipment.  

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Maintenance is conducted as 

needed using either indoor shops, or under temporary or permanent cover when 

available and feasible. Equipment/tools to implement BMPs include drip pans, 

outdoor sheds, storage containers, tarps, secondary containment devices, spill kits and 

drums. 

AUTHORIZED AIRCRAFT, GROUND VEHICLE AND EQUIPMENT 

MAINTENANCE LOCATIONS: 

  

 

 

Use only the designated areas for aircraft, ground vehicle and 

equipment maintenance as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC02C 

 

ELECTRIC VEHICLE MAINTENANCE 

 

 

PURPOSE: 

To prevent or reduce the discharge of pollutants to storm water from electric ground 

vehicle charging, maintenance, and repair. 

 

TARGETED ACTIVITIES: 

 

 Vehicle Maintenance 

 Battery Charging 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Battery Acid 

 Battery Acid Neutralizing Agents 

 Metals 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges of pollutants to the storm water collection 

system: 

 

Develop a battery maintenance plan to provide procedures for 

cleaning and maintenance, develop a schedule for service, and to 

correct any issues that can potentially arise. 

 

Investigate use of smart chargers with multi-stage charging 

capability. 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Alaska 

 American Airlines 

 Delta 

 JAL 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 Spirit 

 SSP 

 United 

 

Sub-BMPs 

- 01  

 

- 02  

 

 

- 03  

 

 

 

- 04  

 

 

 

-05  

 

-06  

 

 

-07  

 

 

 

-08  

 

 

 

 

-09  

 

 

Do not overcharge batteries in electric vehicles. 

 

Park electric vehicles in cool and dry areas (e.g. shade under 

building) when not in use. 

 

Use acid resistant drip pans sprinkled with battery acid 

neutralizing agent (e.g. lime or baking soda) when filling or 

cleaning electric vehicle batteries and dispose of waste properly. 

 

Maintain battery acid neutralizing kits adjacent to charging 

stations.  Adequately recover spill response material from area 

after use and dispose of them in an appropriate manner. 

 

Avoid overfilling electric vehicle batteries. 

 

Do not fill batteries or perform electric vehicle maintenance 

during rain events. 

 

Store batteries inside in a cool and dry place if possible. If 

batteries are stored outside, store in a non-reactive container with a 

cover. 

 

Clean battery case and terminals regularly or when there is a 

buildup of corrosion with a rag dampened with a solution of water 

and battery acid neutralizing agent. Capture any wastewater to be 

treated as hazardous waste.  

 

Apply petroleum jelly or grease on battery terminals to slow down 

corrosion process. 

SEE ALSO BMP SC02B 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
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BMP SC02C 

 

ELECTRIC VEHICLE MAINTENANCE 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Equipment/tools to implement 

BMPs include drip pans, neutralizing kits, outdoor sheds, storage containers, 

appropriate secondary containment devices, spill kits and drums. 

AUTHORIZED ELECTRIC VEHICLE MAINTENANCE LOCATIONS: 

  

 

 

Use only the designated areas for electrical vehicle maintenance as 

shown in the attached map. 

Date:  Version: 1.0 
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BMP SC03 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT FUELING 

 

 

PURPOSE: 

To prevent fuel spills and leaks and reduce their impacts to storm water. 

 

TARGETED ACTIVITIES: 

 

 Aircraft Fueling 

 Vehicle Fueling 

 Equipment Fueling 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Fuel 

 Metals 

 Oil and Grease 

 Organics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent fuel discharges to the storm water collection system: 

 

Use pigs/mats over storm drains during fueling activities. 

 

Fuel pumps should be posted with signs stating “No Topping Off” 

to prevent overflow. 

 

Use absorbent materials and spot cleaning for small spills, and 

properly dispose of the spill response materials. 

 

Properly dispose of any fuel spills and leaks. If feasible, collect 

any fuel spills through vacuum equipment / trucks.  

 

Report leaking vehicles to fleet maintenance.  

 

Develop and implement a Spill Prevention, Control and 

Countermeasure (SPCC) Plan if required under guidelines set 

forth in 40 CFR, Section 112. 

 

DO NOT DISCHARGE FUEL TO A CATCH BASIN OR 

STORM DRAIN. Notify Airport Operations (619-400-2710) and 

the Airport Authority Planning & Environmental Affairs 

Department (619-400-2784) if any fuel spill or leak is observed. 

 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 British Airways 

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 JAL 

 JetBlue 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

- 03  

 

 

- 04  

 

 

- 05  

 

- 06  

 

 

Perform aircraft, ground vehicle and equipment fueling in the 

designated areas that are covered, bermed, enclosed, or 

sloped/positioned away from the MS4. 

 

Fueling areas should not be located directly in the path of storm 

drains. 

 

Label, regularly inspect and keep in good condition all tanks, 

piping and valves. 

 

Store absorbent booms, spill kits, or vacuum equipment in fueling 

areas or on fueling vehicles. 

 

Regularly inspect fueling areas. 

 

Monitor major fueling operations. 
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BMP SC03 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT FUELING 

 

- 07  

 

 

- 08  

 

 

- 09  

 

 

- 10  

 

      -11  

  

 

Use secondary containment or cover when transferring fuel from a 

tanker truck to a fuel tank. 

 

Use leak detection, overfill protection, and spill prevention 

devices for tanks and piping. 

 

Use automatic shut-off mechanisms for fuel tankers and hose 

connections. 

 

Do not top off fuel tanks. 

 

Restrict access to fuel tanks and fueling vehicles. 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

 Spirit 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Fueling is conducted as needed 

using bermed, sloped areas or under cover if and where possible. Equipment/tools to 

implement BMPs include drip pans, pigs/mats, secondary containment devices, spill 

kits, shut-off mechanisms and drums. 

AUTHORIZED AIRCRAFT, GROUND VEHICLE AND EQUIPMENT 

FUELING LOCATIONS: 

 

 

 

Use only the designated areas for aircraft, ground vehicle and 

equipment fueling as shown in the attached map. 

Date:  Version: 2.0 

 

 



Appendix B – Best Management Practices 

SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intentionally Left Blank 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



#7

%,

%,

%,

#7
#7

#7

#7

%,

100

7

6

18

19

19

19
19

19

38

18

78

12

12

19

21

21

21

21

16

26

2116

21

16

21

35

28
35

2122

13

19

21

21

11

1
4

1
224

14

14

21

1
44 4

19

4

19

27

4

10

10

10

10

23

21

23
23

2323

23

23

19 10

19

10

1
37

14

42

22 10

1

21

42

11337

14 103

21

21
21

21

19

18

2

2

77

14

10

23

19

19

19

19

18

18
18

24

21

23

10 4

21

23

21

37

107

19

19

19

29

0 500 1,000 1,500250

Feet´
PROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002
JANUARY 2022

CAB
AA/NP

FIGURE

San Diego, California
STORM WATER MANAGEMENT PLANAT SAN DIEGO INTERNATIONAL AIRPORT

#7 Fuel Storage %, Fueling

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar

SC-03 BMP:
Aircraft, Ground Vehicle & Equipment Fueling SC-03

Tenants Implementing SC-03 BMP:
Aircraft, Ground Vehicle & Equipment Fueling
1 - Alaska
2 - Menzies Fuel Farm
4 - American

6 - ARFF
7 - Menzies
10 - Delta

12 - FedEx
13 - Frontier
14 - Hawaiian

16 - JetBlue
18 - ACE
19 - SDCRAA

21 - Southwest
22 - FlagShip
23 - United

24 - UPS
26 - Allegiant
27 - Air Canada

28 - Sun Country
29 - West Jet
35 - Spirit

37 - British Airways
38 - DHL
42 - JAL

77 - Conrac
78 - Signature
100 - Edelweiss

103 - Lufthansa
107 - SANCO
113 - Swoop Airlines

SDCRAA SDIA Boundary



Appendix B – Best Management Practices 

 SAN SWMP/June 2015, Amendment 3/January 2022 12 

 

BMP SC04 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT CLEANING 

 

 

PURPOSE: 

 

Prevent or reduce the discharge of pollutants to storm drains from aircraft, vehicle, 

and equipment washing, and equipment degreasing. 

 

 

TARGETED ACTIVITIES: 

 

 Aircraft Washing 

 Vehicle Washing 

 Equipment Washing 

 Equipment Degreasing 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Cleaning Solutions 

 Oil and Grease 

 Solvents 

 Vehicle Fluids 

 Metals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges from the cleaning of aircraft, ground 

vehicles and equipment to the storm water collection system: 

 

Store significant cleaning materials in leak-free containers and 

within areas of secondary containment. 

 

Use biodegradable, phosphate-free, non-toxic cleaning solutions. 

 

Follow water conservation practices when performing cleaning. 

 

Wash vehicles at a commercial car wash when possible. 

 

DO NOT DISCHARGE WASTE WASH WATER OR 

CLEANING AGENTS TO A CATCH BASIN OR STORM 

DRAIN.  Notify Airport Operations (619-400-2710) and the 

Airport Authority Planning & Environmental Affairs Department 

(619-400-2784) if any non-storm water discharges from cleaning 

activities to the storm drain system are observed. 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Bradford 

 British Airways 

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Hawaiian 

 JAL 

 JetBlue 

 Menzies 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

Sub-BMPs 

- 01  

 

- 02  

 

- 03  

 

- 04  

 

 

- 05  

 

 

 

 

- 06  

 

 

 

- 07  

 

 

 

 

Keep vehicles, equipment, and washing areas clean and free of 

waste. 

 

Use dry washing and surface preparation techniques where 

feasible. 

 

Wash areas should not be located directly in the path of storm 

drains. 

 

Use pigs and cover mats to cover all catch basins in the 

surrounding area to contain the wash water during washing 

activities.   

 

Perform all washing activities in designated areas that capture, 

filter and recycle water (e.g. at new Wash Bay Facility), or use 

reclaimed water and divert wash water to a structural treatment 

control BMP, sanitary sewer or dead end sump with pump. 

 

Perform routine visual observations of washing activities and 

inspect nearby storm drains to detect and prevent discharges from 

cleaning activities. 
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BMP SC04 

 

AIRCRAFT, GROUND VEHICLE, AND EQUIPMENT CLEANING 

 

- 08  

      

 

 

Remove all excess materials such as drippings and residue by 

using vacuum methods.  Properly dispose of all waste materials. 

 SP Plus 

 SSP 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Cleaning is conducted as needed.  

Equipment/tools to implement BMPs include rags, the closed loop system wash rack 

or the aircraft wash rack, pigs and cover mats, and shop vacuums. 

AUTHORIZED AIRCRAFT, GROUND VEHICLE AND EQUIPMENT 

CLEANING: 

  

 

 

Use only the designated areas for aircraft, ground vehicle and 

equipment cleaning as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC05 

 

AIRCRAFT DEICING/ANTI-ICING 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from aircraft deicing and 

anti-icing procedures. 

 

 

TARGETED ACTIVITIES: 

 

 Aircraft Deicing 

 Aircraft Anti-Icing 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Ethylene Glycol 

 Propylene Glycol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent discharges to the storm water collection system from aircraft 

deicing and anti-icing activities: 

 

Depending on conditions, apply only enough fluid to surfaces to 

ensure the safe operation of the aircraft.  Excess fluid dripped to the 

ground contaminates soil and water if not properly contained. 

 

Maintain adequate supplies of spill response equipment and 

materials in accessible locations near areas where spills may occur. 

 

Recycle or dispose of the fluids in accordance with local, state, and 

federal regulations. 

 

Implement forthcoming recommendations of the FAA technical 

committee on deicing. 

 

Provide the appropriate level of employee training in the following 

areas: spill response and prevention, storm water pollution 

prevention education, right-to-know awareness training, and 

hazardous materials management. 

 

DO NOT OVERSPRAY OR ALLOW ANY DISCHARGE OF 

DEICING/ANTI-ICING AGENTS TO A CATCH BASIN OR 

STORM DRAIN. Notify Airport Operations (619-400-2710) and 

the Airport Authority Planning & Environmental Affairs Department 

(619-400-2784) if any discharges of aircraft deicing or anti-icing 

fluids have occurred. 

 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 Southwest 

 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

 

- 03  

 

 

 

- 04  

 

 

Perform all anti-icing and deicing operations only in designated 

areas that are covered, bermed, enclosed or sloped/positioned away 

from the MS4. 

 

Monitor deicing and anti-icing operations regularly to ensure 

quantities of fluids used are at a minimum while not jeopardizing 

aircraft safety and operation. 

 

All fluids are captured or diverted to a structural treatment control 

BMP, recycling system, sanitary sewer or dead-end sump with 

pump. 

 

Clean the designated anti-icing and deicing ramp areas following 

deicing/anti-icing operations with wet-type sweepers to remove 
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BMP SC05 

 

AIRCRAFT DEICING/ANTI-ICING 

 

 

      

deicing fluids from the paved areas.   

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Aircraft deicing is conducted as 

needed away from storm drains. Equipment/tools to implement BMPs include capture 

devices, spill kits, ramp scrubbers, and drums. 

AUTHORIZED LOCATIONS TO PERFORM AIRCRAFT ANTI-ICING AND 

DEICING ACTIVITIES: 

  

 

 

Use only the designated areas for aircraft anti-icing and deicing 

activities as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC06 

 

OUTDOOR LOADING/UNLOADING OF MATERIALS 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from loading and 

unloading of material and cargo. 

 

 

TARGETED ACTIVITIES: 

 

 Cargo Handling 

 Fuel Storage 

 Chemical Storage 

 Equipment Storage 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Fuel 

 Pesticides/Herbicides/Fertilizers 

 Oil and Grease 

 Solvents/Cleaning Solutions 

 Battery Acid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent non-storm water discharges of pollutants from outdoor 

loading and unloading of materials to the storm water collection 

system: 

 

Transfer materials in paved areas, away from storm drain inlets. 

 

Contain and absorb leaks during transfers and spillage from hose 

disconnections; dispose of residue properly. 

 

Notify Airport Operations (619-400-2710) and the Airport Authority 

Planning & Environmental Affairs Department (619-400-2784) if 

any evidence of illegal discharges from outdoor material loading and 

unloading is observed. 

 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 Bradford 

 British Airways 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 Mission Yogurt 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

 Spirit 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

- 03  

 

 

 

- 04  

 

 

      - 05  

 

- 06  

 

 

 

 

- 07  

 

 

 

 

 

Contractors and haulers should be made aware of and adhere to 

BMPs specifications that are relevant to the loading and unloading of 

materials. 

 

Loading and unloading areas should not be located directly in the 

path of storm drains. 

 

Loading and unloading areas should be graded, bermed, covered or 

otherwise protected to prevent contact with rainfall and storm water 

run-on and runoff. 

 

Equipment used for loading and unloading should be checked on a 

regular basis for leaks. 

 

Use drip pans or other containment measures under hoses. 

 

Keep loading and unloading areas free of spills and debris by 

containing and absorbing leaks during transfers and spillage from 

hose disconnections or cargo pallets; dispose of residue or debris 

properly. 

 

Spill kits or other measures are available in accessible locations near 

areas where spills may be likely to occur to contain spills and/or 

prevent tracking off-site. 
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BMP SC06 

 

OUTDOOR LOADING/UNLOADING OF MATERIALS 

 

 

 

 

 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Loading/unloading is conducted as 

on a daily basis. Equipment/tools to implement BMPs include capture devices, drip 

pans, spill kits, brooms, and drums. 

AUTHORIZED LOCATIONS FOR THE OUTDOOR LOADING AND 

UNLOADING OF SIGNIFICANT MATERIALS: 

 

 

 

Use only the designated areas for outdoor loading and unloading of 

significant materials as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC07 

 

OUTDOOR MATERIAL STORAGE 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from outdoor storage 

areas for significant material (e.g., fuels, chemicals, bagged material on pallets, soils 

or asphalt materials bulk storage, deicing, compounds, etc.) 

 

 
TARGETED ACTIVITIES: 

 
 Aircraft/Vehicle/Equipment 

Maintenance 

 Aircraft/Vehicle Fueling 

 Fuel/Chemical/Equipment Storage 

 Cargo Handling 

 
POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Fuel 

 Solvents/Cleaning Solutions 

 Deicing/Anti-Icing Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges of pollutants from outdoor storage areas to 

the storm water collection system: 

 

Store all significant materials indoors or under cover areas with 

secondary containment (e.g. dog house design). 

 

Develop and implement a Spill Prevention Control and 

Countermeasure (SPCC) Plan if required. 

 

Install overflow protection devices on ASTs to warn the operator or 

install automatic shut-off transfer pumps. 

 

Restrict access to AST, piping, valves. 

 

Properly label all storage containers 

 

Train personnel in the handling and management of hazardous 

materials. 

 

Store hazardous materials away from high-traffic areas to prevent 

accidental spills or damage to storage containers.  Make storage 

containers highly visible to traffic with traffic cones or posts. 

 

Use tarpaulins, plastic sheeting (e.g. storm-resistant polyethylene, 

polypropylene, or hypalon covering), roofs, buildings, and other 

enclosures for temporary or permanent coverings that are effective 

in preventing storm water contamination. 

 

Stack storage containers in accordance with the manufacturers' 

directions. 

 

In hazardous materials storage areas ensure sufficient aisle space to 

provide access for inspections and to improve the ease of material 

transport. 

 

Place adequate spill kits in appropriate locations. 
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BMP SC07 

 

OUTDOOR MATERIAL STORAGE 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Bradford 

 British Airlines 

 Cartwright 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HMS Host 

 JAL 

 JetBlue 

 Menzies 
  Menzies Fuel Farm 

  SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 Spirit 

 SP Plus 

 SSP 

 Sun Country 

 United 

 UPS 

 WestJet 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

- 03  

 

 

 

- 04  

 

 

 

      - 05  

 

 

- 06  

 

 

 

- 07  

 

 

 

- 08  

 

 

 

 

 

- 09  

 

 

 

 

 

 

- 10  

 

 

- 11  

 

 

- 12  

 

 

- 13  

 

 

 

Outdoor material storage areas and equipment should not be located 

directly in the path of storm drains. 

 

Outdoor material storage areas have areas with overhead cover and 

secondary containment. 

 

Outdoor material storage areas are prevented from contacting 

stormwater run-on and run-off (e.g., by the use of berms, wood 

pallets etc). 

 

Cover and contain material stockpiles or implement erosion control 

practices at the perimeter of the site and at any inlets or catch basins 

to prevent the off-site transport of eroded material. 

 

Cover wood products treated with preservative chemicals with tarps 

or store them indoors. 

 

Install protection guards (bollards, posts, or guardrails) around 

ASTs and piping to prevent damage from vehicles or forklifts and 

any subsequent release. 

 

Regular inspections are performed on tanks, storage containers, and 

berms to check for corrosion, structural failure, loose fittings, poor 

welds, leaks etc.  Repairs or replacements are performed as needed. 

 

Liquid materials in ASTs should be stored in double-walled, valved 

storage tanks or within concrete bermed secondary containment 

areas to provide the capacity to contain the entire volume of the 

single largest container, with sufficient freeboard to contain 

precipitation.  The area inside the curb should slope to a locked or 

valved drain.   

 

Precipitation from bermed areas should be drained to the sanitary 

sewer if available, or inspected and tested according to applicable 

regulations prior to its release to a storm drain.  The drain must 

have a positive control, such as a lock, valve, or plug, below the 

product level in the tank to prevent release of contaminated liquids. 

 

Properly dispose of ponded storm water removed from bermed or 

containment areas. 

 

The facility/operation has and displays a County hazardous 

materials permit for hazardous materials storage. 

 

Maintain an accurate, up-to-date inventory of the materials 

delivered and stored on site. 

 

Do not permanently store equipment and materials in the bed of a 

pickup truck. If storing temporarily, provide cover and 

containment. 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on  
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BMP SC07 

 

OUTDOOR MATERIAL STORAGE 

 

structural treatment BMPs. 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Outdoor material storage occurs on 

a daily basis. Equipment/tools to implement BMPs include spill pallets, outdoor 

sheds, overpack containers, tarps, flammable materials storage lockers, bermed or 

containment areas, indoor or covered storage areas, fiber rolls, wooden pallets, spill 

kits, brooms, and drums. 

AUTHORIZED LOCATIONS FOR THE OUTDOOR STORAGE OF 

SIGNIFICANT MATERIALS: 

  

 

 

To implement BMPs for the prevention of discharges of pollutants 

from outdoor storage areas, store significant materials at the 

designated storage areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC08 

 

WASTE HANDLING AND DISPOSAL 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from waste handling, 

storage and disposal by through source reduction, re-use, and recycling; and 

preventing run-on and runoff from waste management areas, including waste/garbage 

collection areas. 

 

 
TARGETED ACTIVITIES: 

 
 Fuel/Chemical/Oil Waste Storage 

 Painting/Stripping 

 Waste/Garbage Collection 

POLLUTION PREVENTION:  
POLLUTANTS of CONCERN: 

 
 Oil and Grease  

 Paints 

 Solvents/Cleaning Solutions 

 Trash and Debris 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent discharges of pollutants from waste handling, storage and 

disposal to the storm water collection system: 

 

Inspect on a regular basis waste/garbage collection area for spills and 

waste/garbage management containers for leaks. 

 

Enclose or berm waste/garbage storage areas, if possible, to prevent 

contact with storm water run-on and run-off. 

 

Place adequate spill kits in appropriate locations. 

 

Engage in waste reduction programs (e.g. recycling and food waste 

composting).  Investigate new processes and techniques to turn 

waste into a resource for others in order to reduce the impact people 

have on the environment. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Bradford 

 British Airways 

 Cartwright 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

- 03  

 

- 04  

 

 

      - 05  

 

- 06  

 

 

- 07  

 

 

- 08  

 

 

 

- 09  

 

 

Reduce the amount of waste generated (e.g., use only amount 

needed, use solvents more than once, practice good inventory 

control, do not over-buying, purchase long-lasting products, etc.). 

 

Recycle materials whenever possible. 

 

Designate waste/recycling areas with restrict access. 

 

Do not locate waste/recycling areas directly in the path of storm 

drains.  

 

Provide secondary containment and cover for wastes. 

 

Wastes that are not contained or covered are prevented from 

contacting storm water and run-on and run-off by the use of berms. 

 

All dumpsters are covered and kept closed and any drain holes 

plugged. 

 

Inspect on a frequent basis all waste collection and storage 

containers for evidence of leaks, spills, compromised structural 

integrity, and proper closure seal.   

 

Train all employees in the proper handling and disposal of waste 

materials. 
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BMP SC08 

 

WASTE HANDLING AND DISPOSAL 

 

 

- 10  

 

 

- 11  

 

- 12  

 

 

- 13  

 

 

 

- 14  

 

 

Store wastes and recyclable materials in appropriate containers and 

segregate and properly labeled them. 

 

Wastes are properly characterized and disposed. 

 

Prevent overflow of waste containers by timely pickup/service and 

removal. 

 

Perform dumpster cleaning in designated areas that are bermed to 

contain wash water. Properly dispose of all fluids collected or 

discharge to the sanitary sewer. 

 

Track waste generated, stored, and disposed. 

 

  Menzies Fuel Farm 

 Mission Yogurt 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 
STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Waste handling and disposal 

occurs on a daily basis. Equipment/tools to implement BMPs include spill pallets, 

outdoor sheds, overpack containers, tarps, bermed or containment areas, sumps and 

underground tanks, wooden pallets, covered dumpsters, covered storage areas, spill 

kits, brooms, and drums. 

AUTHORIZED LOCATIONS FOR WASTE HANDLING AND DISPOSAL: 

  

 

 

Conduct waste handling and disposal activities in the designated 

areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC09 

 

BUILDING AND GROUNDS MAINTENANCE 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from building and 

grounds maintenance by washing and cleaning up with as little water as possible, 

preventing and cleaning up spills immediately, keeping debris from entering storm 

drains, and maintaining the storm water collection system. 

 

 

TARGETED ACTIVITIES: 

 

 Building Maintenance 

 Grounds Maintenance 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Pesticides/Herbicides/ Fertilizers 

 Oil and Grease  

 Sediment 

 Landscape Waste 

 Metals 

 Cleaning Solutions 

 Bacteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent discharges of pollutants from building and grounds 

maintenance to the storm water collection system: 

 

Regularly clean paved surfaces that are exposed to industrial 

activity.  Use “dry” cleaning techniques, such as sweeping, 

whenever possible. 

 

Clean any catch basins that receive runoff from maintenance areas 

on a regular basis.  Use a vacuum truck to remove accumulated 

materials.  Do not flush wastes into the storm drain system. 

 

Minimize use of pesticides, herbicides, and fertilizers and use 

according to directions.  Seek less harmful/toxic products to replace 

ones currently used. 

 

Reduce the exposure of galvanized metal structures to rainfall.  

Possible actions to reduce exposure include application of a coating 

of inert paint to the metal surface, replace uncoated galvanized metal 

fence with vinyl coated galvanized steel or polyester coated 

galvanized steel. 

 

Investigate the use of downspout filters on roof downspouts to 

minimize pollutants in roof runoff. 

 

Use safer non-toxic products for the outside painting of buildings 

and grounds maintenance.  Recycle residual paints, solvents, lumber, 

and other materials (such as landscape waste) as much as possible. 

 

Reduce the exposure of galvanized metal structures to rainfall, by 

using coated galvanized structures or coating or painting existing 

structures with non-toxic paints or coatings. 

 

Encourage proper xeriscaping management and landscaping, 

including the use of native vegetation, to reduce irrigation needs. 

 

When applying pesticides, use the following practices:  Do not use 

pesticides if rain is expected or is occurring, do not mix or prepare 

pesticides for application near storm drains, and apply pesticides 

only when wind speed is low. 

 

Prohibit over-irrigation of landscaped areas 
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BMP SC09 

 

BUILDING AND GROUNDS MAINTENANCE 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 American 

 ARFF 

 Bradford 

 Cartwright 

 Conrac 

 DHL 

 FedEx 

 Flagship 

 Menzies 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 UPS 

 

Sub-BMPs 

- 01  

 

 

- 02  

 

- 03  

 

 

      - 04  

 

 

 

 

 

- 05  

 

 

- 06  

 

 

 

 

- 07  

 

 

- 08  

 

- 09  

 

 

 

 

 

Landscape, re-vegetate, or install erosion and sediment controls in 

areas of exposed soil. 

 

Use hand weeding when practical. 

 

Implement integrated pest management methods, minimize the use 

of pesticides, herbicides, and fertilizers, and use according to 

directions. 

 

Use temporary BMPs such as portable booms and vacuum trucks to 

contain water from outdoor building or structure washdown 

activities. Use reclaimed water, where possible, and collect and 

properly dispose of all wastewater through a permitted connection to 

the sanitary sewer. 

 

Compost or recycle grass trimmings, leaves, sticks, or other 

collected vegetation, where possible, or dispose of appropriately. 

 

Remove temporary stockpiled materials at the end of the day or 

place away from watercourses and drainage inlets, and berm and 

cover stockpiles to prevent material releases to the storm drain. 

 

Clean pavement or sidewalk (using dry methods or reclaimed water) 

of any residual materials or spills before applying irrigation water, 

and capture and properly dispose of any wash water.  

 

Repair damaged asphalt when degradation is observed. 

 

Reduce the exposure of galvanized or rusty metal structures to 

rainfall, where possible. 

 

SEE ALSO BMP SC12 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Building and grounds maintenance 

occurs on a daily basis. Equipment/tools to implement BMPs include portable booms, 

vacuum trucks, tarps, and fiber rolls. 

AUTHORIZED BUILDING AND GROUNDS MAINTENANCE LOCATIONS: 

  

 

 

To implement BMPs for the prevention of discharges or pollutants 

from buildings and grounds maintenance, perform maintenance 

activities within the designated areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC10 

 

EMPLOYEE TRAINING 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from activities through 

implementing an education program targeting employees, tenants, vendors, 

contractors, and the public. 

 

 

TARGETED ACTIVITIES: 

 

 All Maintenance 

 All Fueling 

 All Washing 

 Equipment Cleaning 

 Cargo Handling 

 All Storage 

 Painting/Stripping 

 Floor Washdowns 

 Aircraft Deicing/Anti-Icing 

 Garbage Collection 

 Aircraft Lavatory Service 

 Fire Fighting Equipment Testing 

 Potable Water System Flush 

 Runway Rubber Removal 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Oil and Grease 

 Vehicle Fluids 

 Fuel 

 Solvents/Cleaning Solutions 

 Deicing/Anti-Icing 

 Battery Acid 

 Pesticides/Herbicides/ Fertilizers 

 Paint 

 Aircraft Fire Fighting Foam 

 Metals 

 Dumpster Wastes 

 Sediment 

 Landscape Waste\ 

 Floatables 

 Lavatory Chemical Wastes 

 Potable Water System Chemicals 

 Rubber Particles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent non-storm water discharges to the storm water collection 

system: 

 

Implement an annual storm water pollution prevention education 

program for employees, tenants, contractors, and the public that 

cover storm water issues, BMPs, spill cleanup, hazardous materials 

management, right-to-know awareness, and SWPPP 

implementation. 

 

Provide adequate implementation training for facilities with a Spill 

Prevention Control and Countermeasure (SPCC) Plan.   

 

Adequately train employees in the use of spill response equipment 

and materials. 

 

Train construction contractors on the regulations prohibiting cross 

connections between sanitary sewers and storm drains. 

 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Avis 

 Bradford 

 British Airways 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

 

 

 

- 03  

 

Update the Authority SWMP and tenant SWPPPs covering the 

facility or operation on a periodic basis and complete and insert the 

amendment pages for the SWMP or SWPPP, as needed. 

 

Train Authority and tenant employees and contractors in storm 

water pollution prevention education covering all storm water 

issues, implementation and effectiveness of BMPs, spill prevention 

and cleanup, hazardous materials management, right-to-know 

awareness, and SWMP or SWPPP implementation. 

 

Implement additional training programs for relevant Authority and 
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BMP SC10 

 

EMPLOYEE TRAINING 

 

 

 

 

 

 

- 04  

 

 

 

tenant employees and contractors covering any Spill Plan 

implementation, the prohibition on cross-connections between 

sanitary sewers and storm drains, and contractor responsibility to 

comply with adopted BMPs. 

 

Maintain training records for 5 years of current employees that have 

participated in the storm water pollution prevention education 

program and other related training programs. 

 Cartwright 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

  Menzies Fuel Farm 

 Mission Yogurt 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet  

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Training frequencies and tools are 

described in Sections 7.0 and 9.0.  

AUTHORIZED LOCATIONS TO IMPLEMENT BMPs TO PREVENT NON-

STORM WATER DISCHARGES: 

  

 

 

To implement BMPs for the prevention of non-storm water 

discharges, put into practice all lessons learnt from training in the 

designated areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC11 

 

LAVATORY SERVICE OPERATION 

 

 

PURPOSE: 

Eliminate discharges to the storm drain system associated with ground servicing of 

aircraft lavatory facilities. 

 

 
TARGETED ACTIVITIES: 

 
 Aircraft Lavatory Service 

 Lavatory Truck/Cleanout 

Backflushing 

 
POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Lavatory Chemicals 

 Lavatory Waste 

 Lavatory Truck Wash Water 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent discharges to the storm drain system associated with ground 

servicing of aircraft lavatory facilities: 

 

Use only surfactants and disinfectants approved for discharge to the 

sanitary sewer system.  

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Air Canada 

 Alaska  

 Allegiant 

 American Airlines 

 Avis 

 British Airways 

 Delta 

 DHL 

 Edelweiss 

 Frontier 

 Hawaiian 

 JAL 

 JetBlue 

 Lufthansa 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

 Spirit 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

 

Sub-BMPs 

- 01  

 

- 02  

 

 

- 03  

 

 

 

- 04  

 

 

      - 05  

 

 

- 06  

 

 

 

- 07  

 

 

- 08  

 

 

- 09  

 

 

 

- 10  

 

- 11  

 

 

 

Triturator facilities are covered and have low roll-over type berming. 

 

Triturator facilities should not be located directly in the path of 

storm drains. 

 

Perform regular inspections of all hoses and fittings used for 

transferring lavatory waste and keep the equipment in good 

condition. 

 

Absorbent booms, spill kits and other containment equipment are 

present on lavatory service equipment and at the triturator facility. 

 

Perform all mixing and transfers of surfactants and disinfectants 

within the covered and bermed triturator area or under a cover. 

 

Use drip pans when draining aircraft lavatory systems.  Immediately 

dump the collected drippage into the bulk storage tank on the 

lavatory service cart or lavatory service truck. 

 

Immediately clean and properly dispose of all spills of lavatory 

wastes and lavatory chemicals at the triturator facility. 

 

Secure all hoses, valves, and equipment when transporting lavatory 

waste. 

 

Perform lavatory truck cleanouts/backflushing and lavatory waste 

discharging to sanitary sewer connections ONLY at triturator 

facilities. 

 

Completely drain all hoses. 

 

Use lavatory service cart or truck with spill prevention equipment 

installed, where possible. 
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BMP SC11 

 

LAVATORY SERVICE OPERATION 

 

- 12  

 

 

 

- 13  

 

 

Temporary sanitary facilities must have secondary containment and 

be located away from watercourses, drainage facilities, traffic 

circulation and high wind areas. 

 

Regularly inspect temporary sanitary facilities for leaks and spills 

and clean or replace when necessary.  

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Lavatory service operations occur 

on a daily basis. Equipment/tools to implement BMPs include secondary containment, 

bermed areas, overhead cover at triturator, drip pans, spill kits, and drums. 

AUTHORIZED LOCATIONS FOR LAVATORY SERVICE OPERATIONS: 

  

 

 

Use only the designated areas for ground servicing of aircraft 

lavatory facilities as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC12 

 

OUTDOOR WASHDOWN/SWEEPING (APRON WASHING, RAMP SCRUBBING) 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from outdoor washdown 

and sweeping operations. 

 

 
TARGETED ACTIVITIES: 

 

 Apron Washing 
 Ramp Scrubbing 
 Outdoor Washdown 

 Road Sweeping 

 Ramp Sweeping 
 

POLLUTION PREVENTION:  
POLLUTANTS of CONCERN: 

 
 Oil and Grease 

 Solvents/Cleaning Solutions 

 Fuel 

 Aircraft Fire Fighting Foam 

 Deicing/Anti-Icing Fluids 

 Sediment 

 Floatables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent non-storm water discharges of pollutants from outdoor 

washdown and sweeping operations to the storm water collection 

system: 

 

Use biodegradable or non-toxic cleaning products for outdoor 

washdown activities. 

 

Investigate newer sweeping technologies such as high-efficiency 

sweepers or the CASQA-recommended regenerative air and 

vacuum-assisted dry sweepers. 

 

Investigate non-potable or alternative sources of water when 

performing outdoor washdowns.  Reuse water as much as possible 

before disposing it.  

 

Follow water conservation practices when performing washdowns.  

 

DO NOT DISCHARGE WASH WATER TO A STORM 

DRAIN.  Notify Airport Operations (619-400-2710) and the Airport 

Authority Planning & Environmental Affairs Department (619-400-

2784) if any discharges associated with outdoor washdowns have 

occurred. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Alaska 

 American Airlines 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

- 03  

 

 

- 04  

 

      - 05  

 

- 06  

 

 

 

Inspect and maintain sweeping and scrubbing equipment regularly to 

ensure effectiveness at removing pollutants and to avoid leaks.  

 

Roads, ramp areas, apron areas, and, if feasible, runway/taxiway 

areas are swept on a regular basis. 

 

Perform sweeping during dry weather using dry sweeping techniques 

where feasible. 

 

Operate sweepers at manufacturer-recommended optimal speeds. 

 
Properly dispose of debris and sediment from sweeping. 

 

Berm outdoor washdown areas to contain the wash water and to 

prevent run-on to adjacent areas. 
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BMP SC12 

 

OUTDOOR WASHDOWN/SWEEPING (APRON WASHING, RAMP SCRUBBING) 

 

- 07  

 

 

- 08  

 

 

 

- 09  

 

 

- 10  

 

 

 

 

- 11  

 

- 12  

Minimize the amount of water used during outdoor washdown 

activities. 

 

Wash water is collected and filtered and reused, or discharged to the 

sanitary sewer system through a permitted connection at designated 

and approved discharge facilities (i.e., dewatering bin). 

 

Maintain records of the sweeping or scrubbing activities including 

the miles swept or scrubbed and the amount of waste collected. 

 

Do not use a running hose to wash down sidewalks, or other hard 

surface areas. A water-efficient, filtering and recycling device must 

be used and all wash water must be prevented from entering the 

storm drain system (curb gutters, streets, alleys, and inlets). 

 

Use reclaimed or recycled/filtered water. 

 

Roads, ramp areas, and apron areas are scrubbed on an as-needed 

basis. 

 Menzies 

  Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Siemens 

 Southwest 

 SP Plus 

 Spirit 

 Siemens 

 Sun Country  

 United 

 UPS 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Outdoor washdown/sweeping 

occurs on a daily basis. Equipment/tools to implement BMPs include 

recycling/filtering power washers, ramp scrubbers, mechanical and regenerative air 

sweepers, booms, containment devices, spill kits, brooms, dumpsters, dewatering bins 

and drums. 

AUTHORIZED LOCATIONS FOR OUTDOOR WASHDOWN AND 

SWEEPING ACTIVITIES: 

  

 

 

To implement BMPs for the prevention of non-storm water 

discharges, perform outdoor washdown and sweeping activities in 

the designated areas as shown on the attached map. 

Date:  Version: 2.0 
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BMP SC13 

 

FIRE FIGHTING FOAM DISCHARGE  
 

 

PURPOSE: 

To prevent the discharge of pollutants to storm water associated with flushing or 

testing of firefighting foam. 

 

TARGETED ACTIVITIES: 

 

 Fire Fighting Foam Testing 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Aircraft Fire Fighting Foam 

(AFFF) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges of pollutants from firefighting foam testing 

entering the storm water collection system: 

 

Preform firefighting foam testing during dry weather and in 

designated areas only. 

 

Before performing firefighting foam testing, block off all storm 

drain inlets within the designated testing area. 

 

All discharges should be collected and disposed of properly. 

 

DO NOT DISCHARGE AFFF OR WASTEWATER TO A 

CATCH BASIN OR STORM DRAIN.  Notify Airport 

Operations (619-400-2710) and the Airport Authority Planning & 

Environmental Affairs Department (619-400-2784) if any 

discharges of AFFF have occurred. 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ARFF 

 Menzies Fuel Farm 

 

Sub-BMPs 

- 01  

 

 

- 02  

 

- 03  

 

 

        

- 04  

 

- 05  

 

 

Do not perform firefighting foam testing directly in the path of 

storm drains. 

 

Inspect and test firefighting equipment on a regular basis. 

 

Perform firefighting foam testing ONLY in a designated area that 

captures or divers all foam waste to a structural treatment control, 

sanitary sewer, or dead end sump with pump. 

 

Service sump(s) and/or oil/water separators on a regular basis. 

 

Prevent all designated testing areas from contacting storm water 

run on and run-off or from reaching storm drains (e.g. by the use 

of berms and sandbags). 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Firefighting operation frequencies 

and tools are described in Section 3.0. 

AUTHORIZED LOCATIONS FOR FIRE FIGHTING FOAM TESTING: 

  Use only the designated areas for firefighting foam testing as 

shown in the attached map. 

Date:  Version: 2.0 
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BMP SC14 

 

POTABLE WATER SYSTEM FLUSHING 

 

 

PURPOSE: 

To prevent the discharge of pollutants to storm water drains associated with flushing 

and cleaning of aircraft potable water systems. 

 

TARGETED ACTIVITIES: 

 

 Aircraft potable water system 

cleaning and flushing 

 Water truck cleaning and flushing 

 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Chlorine Bleach 

 Purine 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent discharges from potable water system flushing: 

 

Perform flushing activities within designated areas that divert the 

flushed water away from the storm drain system whenever 

possible. 

 

DO NOT DISCHARGE WASTE WATER OR CLEANING 

AGENTS TO A CATCH BASIN OR STORM DRAIN.  Notify 

Airport Operations (619-400-2710) and the Airport Authority 

Planning & Environmental Affairs Department (619-400-2784) if 

any discharges associated with flushing and cleaning of aircraft 

potable water systems have occurred. 

OPERATIONS:  

APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 British Airways 

 Edelweiss 

 FedEx 

 Frontier 

 Hawaiian 

 JetBlue 

 Siemens 

 Southwest 

 Spirit 

 Swoop Airlines 

 WestJet 

 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

 

        

- 03  

 

 

The aircraft potable water system and water truck 

flushing/cleaning areas should not be located directly in the path 

of storm drains. 

 

Perform potable water system flushing only in designated 

flushing/cleaning areas that capture or divert all wastewater away 

from storm drains, or to a structural treatment control, sanitary 

sewer, or dead-end sump with pump. 

 

Prevent flushing/cleaning areas from contacting storm water run-

on and run-off. 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Potable water system flushing 

frequencies and tools are described in Section 3.0. 

AUTHORIZED LOCATIONS FOR POTABLE WATER SYSTEM 

FLUSHING/CLEANING: 

  Use only the designated areas for aircraft potable water system 

flushing/cleaning as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC15 

 

RUNWAY RUBBER REMOVAL 

 

 

PURPOSE: 

Eliminate discharges to the storm drain of particulate rubber and other pollutants 

generated by runway rubber removal activities. 

 

 
TARGETED ACTIVITIES: 

 

 Runway Rubber Removal 

POLLUTION PREVENTION:  
POLLUTANTS of CONCERN: 

 
 Rubber particles 

 Dirt particles 

 Metals 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent non-storm water discharges of particulate rubber and other 

pollutants generated by runway rubber removal activities to the 

storm water collection system: 

 

Use biodegradable or non-toxic cleaning products for runway rubber 

removal activities. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 
 SDCRAA 
 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

 

- 03  

 

 

 

- 04  

 

 

 

- 05  

 

 

 

Minimize the amount of water used during runway rubber removal 

activities. 

 

Prevent waste water produced from runway rubber removal activities 

from entering the storm drainage system by immediately collecting 

and properly disposing of it.  

 

Use manual or mechanical cleaning methods such as mechanical 

street sweepers to remove rubber particulates from the runway and 

adjacent paved areas following runway rubber removal activities. 

 

Inspect storm drain inlets, catch basins, and runway drainage areas 

following runway rubber removal activities for any resulting debris, 

and remove and properly dispose of debris. 

 

Use reclaimed water, where possible. 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Runway rubber removal 

frequencies and tools are described in Section 7.0. 

AUTHORIZED LOCATIONS FOR RUNWAY RUBBER REMOVAL 

ACTIVITIES: 

  

 

 

Perform all runway rubber removal activities in the designated areas 

as shown in the attached map. 

Date:  Version: 1.0 



Appendix B – Best Management Practices 

SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intentionally Left Blank 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



19

19

19
19

19
19

19

19

1919

19

19

19

19

19

19

19

19

19

0 500 1,000 1,500250

Feet´
PROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002
JANUARY 2022

CAB
AA/NP

FIGURE

San Diego, California
STORM WATER MANAGEMENT PLANAT SAN DIEGO INTERNATIONAL AIRPORT

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar

SC-15 BMP:
Runway Rubber Removal SC-15

Tenants Implementing SC-15 BMP:
Runway Rubber Removal
19 - SDCRAA

SDCRAA SDIA Boundary

Runway



Appendix B – Best Management Practices 

 SAN SWMP/June 2015, Amendment 3/January 2022 34 

BMP SC16 

 

PARKING LOTS 

 

 

PURPOSE: 

Prevent and reduce the discharge of pollutants from parking areas. 

 

 
TARGETED ACTIVITIES: 

 
 Vehicle parking 

 Surface cleaning and maintenance 

 Litter control  
POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Trash 

 Suspended solids 

 Hydrocarbons 

 Oil and grease  

 Heavy Metals 

 Bacteria 

 Sediment 

 Pesticides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs 

to prevent non-storm water discharges from parking areas to the 

storm water collection system: 

 

Install treatment control BMPs, where practicable, in parking lot 

areas to treat parking lot runoff. 

 

Design parking lot areas to include semi-permeable hardscape and 

Low Impact Development practices. 

 

Inspect and maintain sweeping equipment regularly to ensure 

effectiveness at removing pollutants and to avoid leaks.  

 

Sweep parking lots regularly and before onset of wet season. 

 

 

Prohibit over-irrigation of landscaped areas 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 ARFF 

 Avis 

 Bradford 

 Conrac 

 Delta 

 DHL 

 FedEx 

 Kirschcohn 

 Menzies 

 Menzies Fuel Farm 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Signature 

 Southwest 

 SP Plus 

 UPS 

 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

- 03  

 

- 04  

 

 

      - 05  

 

 

- 06  

 

- 07  

 

 

- 08  

 

 

- 09  

 

 

 

Post “No Littering” signs around parking lots and regularly empty 

trash receptacles.  Trash receptacles must be covered. 

 

Sweep all parking lot areas on a regular basis to remove 

accumulated debris and sediment. 

 

Operate sweepers at manufacturer-recommended optimal speeds. 

 

Perform sweeping in parking lot areas when the number of parked 

vehicles is lowest to maximize areas swept.  

 

Maintain records of the sweeping activities including the miles 

swept and the amount of waste collected. 

 

Clean oily spots from parking lot surfaces with absorbent materials. 

 

Perform all repairs to parking lot surfaces during periods of dry 

weather.  

 

Cover and seal nearby storm drain inlets, catch basins, and 

manholes during parking lot repairs. 

 

Use drip pans and absorbent materials to catch and collect drips and 

leaks from paving equipment that are not in use. 
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BMP SC16 

 

PARKING LOTS 

 

- 10  

 

 

- 11  

 

 

- 12  

 

 

- 13  

 

 

- 14  

 

 

 

 

Hot bituminous materials used for parking lot repairs are to be 

preheated and transferred or loaded away from storm drain inlets. 

 

Properly dispose of used absorbent materials, debris, and collected 

drips. 

 

Avoid draining rooftop downspout drains onto paved parking lot 

surfaces. 

 

Sweep, vacuum, or use other dry methods to remove waste 

materials generated from repairs.   

 

Temporarily store waste materials and debris generated from 

parking lot repairs in containers or in stockpiles with cover and 

berm around them and away from storm drain inlets.  

 

SEE ALSO BMP SC21 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Sweeping of parking lots occurs 

five days a week or as described in Section 6.0. Equipment/tools to implement BMPs 

include mechanical and regenerative air sweepers, drip pans, spill kits, brooms, and 

drums. 

AUTHORIZED LOCATIONS TO IMPLEMENT BMPs FOR PARKING 

LOTS: 

  

 

 

To reduce pollutants in parking lot storm water discharges, 

implement BMPs in areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC17 

 

STORM DRAIN MAINTENANCE 

 

 

PURPOSE: 

Maintain catch basins, storm water inlets, and other storm water conveyance 

structures on a regular basis to remove pollutants, reduce high pollutant 

concentrations during the first flush of storms, prevent clogging of the downstream 

conveyance system, restore catch basins’ sediment trapping capacity, and ensure the 

system functions properly hydraulically to avoid flooding. 

 

 

TARGETED ACTIVITIES: 

 

 Storm water conveyance system 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Trash 

 Suspended solids 

 Hydrocarbons 

 Oil and grease 

 Heavy Metals 

 Bacteria 

 Organics 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

remove pollutants, sediment, and debris from the storm water 

collection system: 

 

Look for evidence of illegal dumping, illegal discharges or illicit 

connections during routine inspection, cleaning, and maintenance of 

the storm drainage system and drainage structures. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 
 ABM 

 ACE 

 ARFF 

 Avis 

 Cartwright 

 Delta 

 Kirschcohn 

 Menzies Fuel Farm 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Signature 

 SP Plus 

 

Sub-BMPs 

- 01  

 

- 02  

 

 

 

- 03  

 

 

- 04  

 

 

      - 05  

 

- 06  

 

 

- 07  

 

 

 

Stencil storm drains with “No Dumping” messages. 

 

Conduct routine self-inspections of the storm drainage system.  The 

Authority should inspect the entire MS4 at least annually, between 

the dates of May 1 and September 30. 

 

Use appropriate measures to prevent discharges during MS4 

cleaning and maintenance. 

 

Clean and maintain storm drain inlets, catch basins, pipes, and other 

conveyance structures before the wet season and as needed. 

 

Clear open channels of accumulated litter in a timely manner. 

 

Properly dispose of all accumulated sediments, contaminants, debris 

and wastewater from cleaning and maintenance activities. 

 

Maintain records for all inspections, cleaning, and maintenance, 

including the quantity of waste removed. 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Storm drain maintenance 

frequencies are described in Section 6.0. Equipment/tools to implement BMPs include 

stenciling equipment, measuring devices, flashlights, vactor trucks, spill kits, brooms, 

and drums. 
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BMP SC17 

 

STORM DRAIN MAINTENANCE 

 

AUTHORIZED LOCATIONS FOR STORM DRAIN MAINTENANCE: 

  

 

 

To implement BMPs for the removal of pollutants, sediment, and 

debris from the storm drain system, maintenance of the storm drain 

system will be performed at the designated areas as shown on the 

attached map. 

Date:  Version: 2.0 
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BMP SC18 

 

HOUSEKEEPING 

 

 

PURPOSE: 

Implement good housekeeping measures to eliminate non-storm water discharges and 

reduce the potential for pollutants to enter the storm water collection system. 

 
TARGETED ACTIVITIES: 

 
 Aircraft Deicing/Anti-Icing 

 Aircraft Lavatory Service 

 All Fueling 

 All Maintenance 

 All Storage 

 All Washing 

 Cargo Handling 

 Equipment Cleaning 

 Fire Fighting Equipment Testing 

 Floor Washdowns 

 Garbage Collection 

 Painting/Stripping 

 Potable Water System Flushing 

 Runway Rubber Removal 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Aircraft Fire Fighting Foam 

 Battery Acid 

 Cleaning Solution 

 Deicing/Anti-Icing Fluid 

 Dirt particles 

 Dumpster Wastes 

 Floatables 

 Fuel 

 Heavy Metals  

 Hydrocarbons 

 Landscape Waste 

 Lavatory Chemicals 

 Lavatory Chemical Waste 

 Lavatory Truck Wash Water 

 Lavatory Waste 

 Metals 

 Oil and Grease 

 Paint  

 Pesticides/Herbicides/ 

Fertilizers 

 Potable Water System Chemicals 

 Rubber Particles  

 Sediment 

 Solvents 

 Suspended solids  

 Trash 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

eliminate non-storm water discharges and reduce the potential for 

pollutants to enter the storm water collection system: 

 

Clean operation areas and facilities using dry methods. 

 

Maintain adequate supplies of spill response equipment and 

absorbent materials in accessible locations where significant 

materials are stored and used. 

 

Apply integrated pest management mechanical and cultural controls 

to control for pests and reduce the need of pesticides.  Cultural 

controls target pest attractants using sanitation practices, education, 

and communication.  Mechanical controls create physical barriers as 

a means of prevention.  Create partnerships with other organizations 

for better implementation of an integrated pest management 

program. 

 

NEVER HOSE DOWN PAVED AREAS TO THE STORM 

DRAINS. 
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BMP SC18 

 

HOUSEKEEPING 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Avis 

 Bradford 

 British Airways 

 Cartwright 

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 Mission Yogurt 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

Sub-BMPs 

- 01  

 

 

- 02  

 

- 03  

 

- 04  

 

 

      - 05  

 

- 06  

 

 

- 07  

 

- 08  

 

- 09  

 

 

 

 

Perform and document on a regular basis self-inspections and 

evaluations of the implemented BMPs. 

 

Keep all facility and operation areas clean and orderly. 

 

Place trash receptacles that have covers in appropriate locations. 

 

Sweep all facility and operation areas at least once per week to 

prevent the accumulation of sediments, debris, and contaminants. 

 

Properly dispose of all debris and sediment from sweeping. 

 

Store significant materials in the appropriate containers that are 

properly sealed and labeled. 

 

Store significant materials within secondary containment. 

 

Store significant materials in a restricted access area. 

 

Material Safety Data Sheets (MSDSs) are readily available for all 

significant materials. 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Good housekeeping occurs on a 

daily basis. Equipment/tools to implement BMPs include trash receptacles, spill 

pallets, outdoor sheds, overpack containers, tarps, flammable materials storage 

lockers, bermed or containment areas, indoor or covered storage areas, fiber rolls, 
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BMP SC18 

 

HOUSEKEEPING 

 

wooden pallets, spill kits, brooms, and drums. 

AUTHORIZED LOCATIONS TO IMPLEMENT HOUSEKEEPING BMPs: 

  

 

 

Prevent non-storm water discharges and contact of pollutants with 

storm water discharges by implementing good housekeeping BMPs 

in the designated areas as shown in the attached map. 

Date:  Version: 2.0 
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BMP SC19 

 

SAFER/ALTERNATIVE PRODUCTS 

 

 

PURPOSE: 

Reduce the use of harmful, toxic, and non-biodegradable products that could pollute 

storm water runoff. 

 
TARGETED ACTIVITIES: 

 

 Aircraft Deicing/Anti-Icing 

 Aircraft Lavatory Service 

 All Fueling 

 All Maintenance 

 All Storage 

 All Washing 

 Cargo Handling 

 Equipment Cleaning 

 Fire Fighting Equip. Testing 

 Floor Washdowns 

 Garbage Collection 

 Outdoor Washdown 

 Painting/Stripping 

 Potable Water System Flush 

 Runway Rubber Removal 
 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Aircraft Fire Fighting Foam 

 Battery Acid 

 Cleaning Solution 

 Deicing/Anti-Icing Fluid 

 Fuel 

 Heavy Metals  

 Hydrocarbons 

 Lavatory Chemicals 

 Metals 

 Oil and Grease 

 Paint  

 Pesticides/Herbicides/ 

Fertilizers 

 Potable Water System Chemicals 

 Solvents 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent toxic, non-biodegradable materials from entering the storm 

water collection system: 

 

Develop an Environmentally Preferable Purchasing Program to 

(1) minimize the purchase of products containing hazardous 

ingredients, (2) maximize the purchase of alternative products that 

pose less risk to employees and to the environment, and (3) maximize 

the purchase of products containing recycled materials. 

 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Bradford 

 British Airways 

 Cartwright 

 Conrac 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

Whenever possible, use alternative products that are “Regionally 

Accepted” and are identified as being non-toxic, less toxic, or 

biodegradable.  

 

Whenever possible, maximize the purchase and use of products 

containing recycled materials. 

 



Appendix B – Best Management Practices 

 SAN SWMP/June 2015, Amendment 3/January 2022 42 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue  

 Menzies 

 Menzies Fuel Farm 

 Mission Yogurt 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Safer/alternative products are used 

whenever possible and according to the Authority’s and tenant’s policies.  

AUTHORIZED LOCATIONS TO USE SAFER/ALTERNATIVE PRODUCTS: 

  

 

 

Use non-toxic, less toxic, biodegradable, alternative products 

whenever possible in the designated areas shown in the attached map. 

Date:  Version: 2.0 
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BMP SC20 

 

ERODIBLE AREAS 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from erodible areas by 

implementation of erosion control BMPs to stabilize soils and reduce pollutant 

discharges.  This does not apply to natural, undeveloped areas, except where erosion 

is occurring as a direct result of onsite human activity, such as paving, land 

disturbance, or vegetation removal. 

 

 

TARGETED ACTIVITIES: 

 

 Erodible Areas 

 Grounds Maintenance 

 Construction Activities 

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Sediment 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent discharges of pollutants from building and grounds 

maintenance to the storm water collection system: 

 

 

Minimize site operations on erodible areas. 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 SDCRAA 

 Conrac 

Sub-BMPs 

- 01  

 

- 02  

 

- 03  

   

- 04  

 

- 05  

 

- 06  

 

Implement erosion control BMPs to stabilize soils. 

 

Implement wind erosion control BMPs to control dust. 

 

Maintain effective perimeter controls. 

 

Stabilize loose soils and slopes prior to a forecasted storm event.   

 

Prevent material tracking offsite.  

 

Divert all storm water away from erodible materials. 

 

 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Erosion and sediment controls, and 

diversionary measures are used as needed. Equipment/tools to implement BMPs 

include various erosion and sediment controls, as applicable for the area, such as fiber 

rolls. 

AUTHORIZED BUILDING AND GROUNDS MAINTENANCE LOCATIONS: 

  To implement BMPs for the prevention of discharges or pollutants 

from grounds maintenance, erodible areas, and construction 

activities, perform maintenance activities within the designated areas 

as shown in the attached map. 

Date:  Version: 1.0 
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BMP SC21 

 

BUILDING REPAIR AND CONSTRUCTION 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water from site modifications 

such as minor and normal building repair and remodeling to construction of new 

facilities by using soil erosion controls, enclosing or covering building materials 

storage areas, using good housekeeping practices, using safer alternative products, 

and training employees.  

 

 
TARGETED ACTIVITIES: 

 
 Building Remodeling/Repair   
 Construction Activities 

  

POLLUTION PREVENTION:  

POLLUTANTS of CONCERN: 

 

 Asphalt 

 Basic Materials 

 Concrete 

 Construction Materials 

 Construction Debris 

 Floatables 

 Fuel  

 Metals 

 Oil and Grease 

 Paint  

 Sediment 

 Sealants 

 Septic Wastes 

 Solvents 

 Suspended solids  

 Synthetic Organics 

 Trash 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

eliminate non-storm water discharges and reduce the potential for 

pollutants to enter the storm water collection system: 

 

Implementation of erosion control BMPs for temporary stabilization 

of inactive areas. 

 

Implementation of sediment control BMPs for perimeter control, run-

on/runoff control, and inlet protection. 

 

Implementation of tracking control BMPs to prevent offsite tracking. 

 

Implementation of wind erosion control BMPs to control dust that 

can contribute to air pollution. 

 

Implementation of materials and waste management BMPs to 

properly manage materials and waste on site. 

 

Implementation of non-stormwater BMPs to prevent discharge of 

pollutants and properly manage wastewater or wash water generated 

from the construction activities such as equipment or vehicle 

maintenance and fueling; saw cutting and grinding from pavement 

removal; pavement paving and sealing; concrete curing etc.  

 

Use recycled or non-potable water for construction purposes when 

available. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 SANCO 

    SDCRAA   

    Any tenant conducting targeted 

activities   

 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

- 03  

 

 

- 04  

 

      - 05  

 

Avoid outdoor repairs and construction during rain events or during 

any period for which the National Weather Service is forecasting a 

50% chance of precipitation.    

 

Stabilize inactive areas (where there will be no construction for 14 

days) or finished slopes or erodible areas with erosion control. 

 

Implement wind erosion control BMPs to control dust, and limit 

traffic to stabilized roadways within the site, where possible.   

 

Maintain effective perimeter and run-on controls.  

 

Maintain effective inlet protection.  
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- 06  

 

- 07  

 

- 08  

 

 

- 09  

 

 

- 10  

 

 

 

- 11  

 

 

 

- 12  

 

 

 

- 13  

 

 

- 14  

 

- 15  

 

- 16  

 

 

 

 

 

 

Install a stabilized construction entrance to prevent offsite tracking. 

 

Sweep streets of any loose dirt or materials. 

 

Cover and contain all chemicals, liquids, erodible landscape 

materials, and fertilizers when not in use.   

 

Discontinue use of erodible landscape material within 2 days prior to 

forecasted rain event or when it’s raining.  

 

Cover and berm material and waste stockpiles when inactive and 

before the onset of a rain event. Use plastic under-sheets when 

appropriate. 

 

Cover waste containers at the end of each work day and prior to a 

rain event, and have waste recycled or collected and properly 

disposed of frequently. 

 

Perform concrete washout in designated areas away from inlets and 

drainage courses, and in appropriately sized and designed pits or 

containers. Empty regularly. 

 

Temporary sanitary facilities must have secondary containment and 

be located away from storm drains and traffic circulation.   

 

Minimize water usage and use reclaimed water where possible. 

 

Contain any particulate generating activities. 

 

Designate areas for fueling equipment and vehicles away from inlets 

and drainage courses or perform offsite. 

 

SEE ALSO BMP SC20 AND INDIVIDUAL CONSTRUCTION 

SWPPPs OR WPCPs 

STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Building repair and construction 

BMPs are used as needed and as outlined in the SWPPPs or WPCPs. Equipment/tools 

to implement BMPs include fiber rolls, gravel bags, straw waddles, silt fences, mulch, 

hydraulic mulch, water trucks, rumble plates, sweepers, brooms, spill kits, drums, 

secondary containment devices, tarps, cover, covered dumpsters etc. 

AUTHORIZED LOCATIONS TO IMPLEMENT HOUSEKEEPING BMPs: 

  

 

 

Prevent non-storm water discharges and contact of pollutants with 

storm water discharges by implementing remodeling/repair, and 

construction BMPs in the designated areas as shown in the attached 

map. 

Date:  Version: 1.0 
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BMP SR01 

 

SPILL PREVENTION, CONTROL, AND CLEAN-UP 

 

 

PURPOSE: 

Prevent or reduce the discharge of pollutants to storm water resulting from spills, 

leaks and improper cleanup of significant and other materials. 

 

 
TARGETED ACTIVITIES: 

 

 Aircraft Deicing/Anti-Icing 

 Aircraft Lavatory Service 

 All Fueling 

 All Maintenance 

 All Storage 

 All Washing 

 Cargo Handling 

 Equipment Cleaning 

 Fire Fighting Equip. Testing 

 Floor Washdowns 

 Garbage Collection 

 Outdoor Washdown 

 Painting/Stripping 

 Runway Rubber Removal 
 

POLLUTION PREVENTION:  
POLLUTANTS of CONCERN: 

 
 Aircraft Fire Fighting Foam 

 Battery Acid 

 Cleaning Solution 

 Deicing/Anti-Icing Fluid 

 Fuel 

 Heavy Metals  

 Hydrocarbons 

 Lavatory Chemicals 

 Metals 

 Oil and Grease 

 Paint  

 Pesticides/Herbicides/ 

Fertilizers 

 Potable Water System Chemicals 

 Solvents 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

prevent spills and leaks of significant and other materials to the storm 

water collection system: 

 

Provide formal training in execution of the Spill Plan(s) to key 

personnel, with additional training for first responder level personnel. 

All employees should have basic knowledge of spill control 

procedures and potential dangers of spills on human health and the 

environment.  Incorporate spill control procedures in regular safety 

meetings to reinforce practices. 

 

Maintain an inventory of appropriate cleanup materials and 

equipment on-site and strategically deploy cleanup materials and 

equipment based on the type and quantities of chemicals present. 

 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 ABM 

 ACE 

 Air Canada 

 Alaska 

 Allegiant 

 American Airlines 

 ARFF 

 Avis 

 Bradford 

 British Airways 

 Cartwright 

Sub-BMPs 

- 01  

 

 

- 02  

 

 

 

 

- 03  

 

 

- 04  

 

Develop, implement, and keep current Spill Plan, and develop facility 

spill prevention and response procedures. 

 

Post a summary of the Spill Plan and spill response procedures, at 

key locations, identifying the spill cleanup coordinators, location of 

cleanup equipment, and phone numbers of regulatory agencies to be 

contacted in the event of a spill. 

 

Train relevant employees and contractors in the implementation of 

the Spill Plan, if applicable, or spill control procedures.  

 

Use leak and spill prevention devices. 
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      - 05  

 

- 06  

 

 

 

 

- 07  

 

 

 

- 08  

 

- 09  

 

- 10  

 

 

 

 

 

Place adequate spill kits in appropriate locations. 

 

Notify Airport Operations (619-400-2710), the Airport Authority 

Planning & Environmental Affairs Department (619-400-2784), and 

any agencies or companies identified in the Spill Plan or facility spill 

prevention and response procedures in the event of a spill. 

 

In the event of a spill or release, immediately follow procedures 

identified in the Spill Plan or facility spill prevention and response 

procedures.  

 

Use only dry-cleaning methods. 

 

Properly dispose of all used spill control and clean-up materials. 

 

Waste water from washing activities is captured by vacuum and 

properly disposed of, or is diverted to a structural treatment control, 

sanitary sewer, or dead end sump with pump. 

 

 

 Conrac 

 Delta 

 DHL 

 Edelweiss 

 FedEx 

 Flagship 

 Frontier 

 Hawaiian 

 HFF 

 HMS Host 

 JAL 

 JetBlue 

 Kirschcohn 

 Lufthansa 

 Menzies 

 Menzies Fuel Farm 

 Mission Yogurt 

 Port of San Diego 

 SANCO 

 SDCRAA 

 Siemens 

 Signature 

 Southwest 

 SP Plus 

 Spirit 

 SSP 

 Sun Country 

 Swoop Airlines 

 United 

 UPS 

 WestJet 

 
STRUCTURAL TREATMENT BMPs: Refer to BMP TC01 for information on 

structural treatment BMPs. 
 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Spill prevention and control occurs 

on a daily basis. Clean up is as needed. Equipment/tools to implement BMPs include 

spill pallets, outdoor sheds, overpack containers, tarps, flammable materials storage 

lockers, bermed or containment areas, fiber rolls, shop vacuums, spill kits, brooms, 

and drums. 

AUTHORIZED LOCATIONS TO IMPLEMENT SPILL PREVENTION, 

CONTROL AND CLEANUP BMPs: 

  

 

 

Implement BMPs for the prevention of non-storm water discharges 

from spills, leaks or improper cleanups at the designated areas as 

shown in the attached map. 

Date:  Version: 2.0 



Appendix B – Best Management Practices 

SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intentionally Left Blank 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



_̂
-.

-.

_̂

-.

-.

-.

-. -.

-.

-.
-.

-.

-.-.

-.

-.

-.

-.

-. -.
!(

"S
!(

!(

"S̈̀

!(

!(!(

#7

%,

%,

!(

`̈ij

!(

`̈ !(

!(

`̈̀̈!($1ij

/

"S
!(

!(

!(

!(!(

!(
%, `̈̀̈

"S

"S

#7
#7

`̈

!(

!($1

"S

!(

!(

!(ij

"S!(!(!(

"S

!(

!(

`̈

!(!(
!(

!(

#7

#7

$#

$#

"S

"S

"S

D&%

$#$#$#$#$#

&%
!(

&%"S

&% &%̂_
_̂ "S!(&%

&%"S

&%"S&%&%&%/ %,

"S&%

&%"S
&%"S

&%
ij

ij̈̀

`̈

`̈

"S

&%ij _̂
!(̈̀

`̈`̈

`̈

/

_̂

"S "S"S

ij
ij

ij̈̀̀̈

`̈ #7_̂_̂ _̂

_̂

&%

!(!(
!( !(!(

"S "S"S

ij
ij

ij̈̀̀̈

`̈ #7_̂_̂ _̂

_̂

&%

!(!(
!( !(!(

!($1

&%"S

24

19

7

6

18

19

40

19

19
19

19

38

18

108

78

12

12

19

15 21

45
21

4521

15

96
21

16
16

21

35
21

22
28

13

19

21
47

21

1

4

122
4

50
1

4

14

21

1

4
4 4

19

4

19

2710

10

10

10

23

21

23
23

2323

23

23

19 10

19

10
100

1
37

14

42
22

10

1 21113

100

37

14

103

21
46

2147

2121

19

18

2

2

77

14

10

23

19

19

19

19

78

102

18

18
18

19

19

107

16

21

35

42

45

102

21

23

21

10 4

23

21

1

4

37

106

29

26

111

105

114

0 500 1,000 1,500250

Feet´
PROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002
JANUARY 2022

CAB
AA/NP

FIGURE

San Diego, California
STORM WATER MANAGEMENT PLANAT SAN DIEGO INTERNATIONAL AIRPORT

D Composting

"S Dumpster

#7 Fuel Storage

%, Fueling

-. Grease Trap

`̈ Industrial Waste

_̂ Loading

!( Material Storage

$1 Metal Storage

ij Oil Storage

&% Recycling

$# Underground Storage Tank

/ Wash Area

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar

SR-01 BMP:
Spill Prevention, Control & Clean Up SR-01

Tenants Implementing SR-01 BMP:
Spill Prevention, Control & Clean Up
1 - Alaska
2 - Menzies Fuel Farm
4 - American
6 - ARFF

7 - Menzies
10 - Delta
12 - FedEx
13 - Frontier

14 - Hawaiian
15 - HMS Host
16 - JetBlue
18 - ACE

19 - SDCRAA
21 - Southwest
22 - FlagShip
23 - United

24 - UPS
26 - Allegiant
27 - Air Canada
28 - Sun Country

29 - West Jet
35 - Spirit
37 - British Airways
38 - DHL

40 - Bradford
42 - JAL
45 - SSP
46 - HFF

47 - Mission Yogurt
50 - Siemens
77 - Conrac
78 - Signature

96 - Cartwright
100 - Edelweiss
102 - SP Plus
103 - Lufthansa

105 - Kirschcohn
106 - ASB
107 - SANCO
108 - ABM

111 - AVIS
113 - Swoop Airlines
114 - Port of San Diego

SDCRAA SDIA Boundary



Appendix B – Best Management Practices 

 SAN SWMP/June 2015, Amendment 3/January 2022 48 

BMP TC01 

 

TREATMENT CONTROLS 

 

 

PURPOSE: 

Eliminate non-storm water discharges to the storm water collection system and 

remove petroleum compounds, grease, sediments, trash and debris, metals, and other 

contaminants from storm water through the use of structural treatment control BMPs. 

 

 
TARGETED ACTIVITIES: 

 
 Aircraft Deicing/Anti-Icing 

 Aircraft Lavatory Service 

 All Fueling 

 All Maintenance 

 All Storage 

 All Washing 

 Cargo Handling 

 Equipment Cleaning 

 Fire Fighting Equip. Testing 

 Floor Washdowns 

 Garbage Collection 

 Outdoor Washdown 

 Painting/Stripping 

 Potable Water System Flush 

 Runway Rubber Removal 
 

POLLUTION PREVENTION:  
POLLUTANTS of CONCERN: 

 

 Aircraft Fire Fighting Foam 

 Battery Acid 

 Cleaning Solution 

 Deicing/Anti-Icing Fluid 

 Fuel 

 Heavy Metals  

 Hydrocarbons 

 Lavatory Chemicals 

 Metals 

 Oil and Grease 

 Paint  

 Pesticides/Herbicides/ 

Fertilizers 

 Potable Water System Chemicals 

 Solvents 

 Vehicle Fluids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implement the following pollution prevention practices and BMPs to 

reduce pollutants in storm water and non-storm water discharges and 

to maintain the proper functioning of structural treatment control 

BMPs: 

 

Properly dispose of any standing water and accumulated waste 

removed during cleaning operations in accordance with federal, state, 

and local requirements. 

 

CASQA recommends cleaning of water quality inlets (which 

includes oil water separators (OWS)) at least twice during the wet 

season. However, the schedule depends on the operating conditions 

of the SDIA OWS. 

 

Inspect and maintain OWS as follows: 

1. Inspect OWS regularly to establish trends in operating 

conditions of the SDIA OWS.   

2. Prior to the wet season, inspect for sediment accumulation 

in the pre-separator and/or separator chambers, and if it is 

greater than 12 inches deep, remove the accumulated 

material (for example, with a vactor truck), characterize it, 

and properly dispose of it. 

3. Prior to the wet season, inspect for oil accumulation in the 

oil chamber, and if it is more than 50 percent of the chamber 

volume, remove the oil and grease, characterize it, and 

properly dispose of it. 

4. Inspect coalescer for debris and gummy deposits. If these 

are present, wash the coalescer in an appropriate area with 

high pressure hot water. 

5. Inspect for general mechanical integrity per manufacturer’s 

guidelines at least annually and operate each mechanical 

component to ensure proper operation. Repair as needed. 
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Inspect and maintain drain inserts as follows: 

1. Inspect inserts every 3 months in the dry season and prior to 

every storm event in the wet season.  Remove any trash and 

debris that could interfere with the proper functioning of the 

insert. 

2. Replace inserts if sediment reaches a depth of greater than 6 

inches, or if rips or tears are observed. Properly characterize 

and dispose of the insert and sediment. 

3. Inspect monthly for saturation of any oil absorbent material.  

Upon saturation, replace absorbent material. 

 

Inspect and maintain Contech CDS units as follows:   

1. Inspect CDS unit every 6 months. 

2. Check for blockages or obstructions in inlet and separation 

screen. 

3. Clean CDS unit during dry weather conditions when level of 

sediments reach 75% of capacity in isolated sump or when a 

sufficient level of hydrocarbon and trash has accumulated.  

Using a vactor truck is recommended. 

4. Properly characterize and dispose of accumulated wastes. 

 

Inspect and maintain Contech StormFilter units as follows: 

1. Inspect and maintain StormFilter unit annually during the 

dry season or more frequently depending on high sediment 

accumulation after major storms.  Maintenance will be done 

every 3 years as minimum. 

2. Check level of sediment accumulation on vault floor and top 

of cartridge.  Use vactor truck to remove sediments if 

sediment loading is >4” on vault floor or >1/4” on top of 

cartridge. 

3. Check if cartridges are submerged 24 hours after rain event, 

and for plugged media, extended bypass condition, or 

pronounced scum line present above top cap; replace 

cartridges.   

4. Properly characterize and dispose of accumulated wastes. 

 

Inspect and maintain Clearwater BMP unit as follows: 

1. Inspect and maintain BMP unit every 2 months during the 

rainy season and at the end of the rainy season. 

2. Check hydrocarbon sock for full absorption.  Replace if hard 

when squeezed.   

3. Remove trash and debris in trash collection baskets. 

4. Clean primary settling chamber of floatables and sediments 

when it is 50% full.  Recommend using vactor truck to 

remove sediment area thoroughly. 

5. Replace filter canister and filter media bag when media is 

spent.  Replace filter matt if condition is poor. 

6. Properly characterize and dispose of accumulated wastes 

and spent parts. 

 

Inspect and maintain Bioclean trench drain filters as follows: 

1. Inspect and maintain trench drain filters every 3 months for 

cleaning and debris removal.  Remove all trash, debris, 

organics, and sediments collected and dispose of properly. 

2. Inspect and replace hydrocarbon booms in trench drain 

filters every 6 months.  Properly dispose hydrocarbon boom 

as hazardous waste. 
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Inspect and clean Bioclean inlet skimmers at least once during the 

dry season.  Clean catch basin filters that are at least 50% full of trash 

and debris and dispose of properly.  Vactor truck is recommended for 

cleanout. 

 

Inspect permeable surfaces and swales at least every 6 months and 

maintain permeable surfaces and swales by removing accumulations 

of sediments and debris, replacement of mulch, removal of dead 

plants, pruning or mowing, temporary watering, sweeping, or filling 

potholes or fill material. 

 

Contact vector control agency if mosquito breeding is observed or 

suspected. 

 

OPERATIONS: APPLICABLE TENANTS/ 

DEPARTMENTS: 

 

 Bradford 

 Conrac  

 FedEx 

 Menzies Fuel Farm 

 SANCO 

 SDCRAA 

 Signature 

 

 

Sub-BMPs 

- 01  

 

 

 

- 02  

 

 

 

 

 

- 03  

 

 

- 04  

 

 

Regularly inspect, clean, and maintain all structural treatment control 

BMPs to prevent the accumulation or resuspension of oil, grease, 

floating debris, and sediments.   

 

During cleaning operations, close any effluent valves at the treatment 

control device and properly dispose of any standing water and 

accumulated waste that are removed.  Replace oil absorbent pads in 

the treatment control device prior to the start of the wet season and as 

needed. 

 

Document and maintain records for all inspections, cleaning, and 

maintenance of structural treatment control BMPs. 

 

Perform an annual inventory of all structural treatment control BMPs. 

 

BMP FREQUENCIES/EQUIPMENT/TOOLS: Treatment control BMP 

inspections and maintenance frequencies are described in Section 6.0. 

Equipment/tools to implement BMPs include measuring devices, flashlights, gloves, 

vactor trucks, sweepers, new parts for proprietary BMPs (e.g., cartridges), spill kits, 

brooms, and drums. 

AUTHORIZED LOCATIONS TO IMPLEMENT TREATMENT CONTROL 

BMPs AND TO MAINTAIN TREATMENT CONTROL BMPs: 

 

 

 

To implement BMPs for the prevention of non-storm water 

discharges, and to reduce pollutants in storm water discharges, 

inspect and maintain water structural treatment control BMPs located 

within the designated areas as shown in the attached map. 

 

Date:  Version: 2.0 

 



Appendix B – Best Management Practices 

SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intentionally Left Blank 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



!(P

!(A

!(A

!(H

!(G !(U

!(M!(G

!(E
!(E

!(B!(D
!(D !(D

!(D
!(C !(C!(C!(L

!(N

!(B

!(B

!(B

!(B

!(G

!(I!(I

!(I!(I

!(I!(I !(I
!(I

!(I

!(I!(I

!(I!(I

!(B

!(B

!(B

!(B!(N

!(J!(J
!(J

!(J
!(J
!(J
!(J

!(J!(J

!(J

!(J
!(J

!(R!(R!(R !(R

!(R
!(R

!(R
!(R

!(L

!(L !(L
!(L

!(L!(G !(S!(S

!(I

!(I
!(I

!(I!(I

!(D

!(Q

!(Q

!(Q

!(Q
!(Q

!(Q

!(V

!(I!(B!(
T!(T !(T

!(T
!(I

!(I
!(I

!(I!(I
!(I

!(I

!(S
!(J

!(J
!(K

!(I

!(B !(B
!(B !(B!(I

!(I

!(I

!(B
!(F

!(O

!(O

!(O

!(O

!(O

!(O

!(O!(O!(O

!(D

!(B

!(O

!(J

!(J

!(O

!(I

!(Z

!(Z

!(Z!(Z

!(Z
!(Z
!(Z
!(Z
!(Z
!(Z

!(Z !(Z

!(Z!(Z
!(Z !(Z

!(Z!(Z

!(Z

!(X

!(AA

!(Z
!(Z!(BA

!(W

!(W

!(W

!(W

!(W!(X!(Y
!(X

!(CA

!(X
!(X

!(Y

19

19

40

19
19

19
19

78

12

12

19

19

1919

19

19

19

2

2

77

19

19

19

19

78

19

19

107

106

0 500 1,000 1,500250

Feet´
PROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002
JANUARY 2022

CAB
AA/NP

FIGURE

San Diego, California
STORM WATER MANAGEMENT PLANAT SAN DIEGO INTERNATIONAL AIRPORT

!(A Inlet Filter

!(AA Cistern

!(BA HFF Oil Stop Valve

!(CA Underground Infiltration Basin

!(B Permeable Surface

!(C Trench Drain Filter

!(D
Bio Clean Grate Inlet Skimmer
Box

!(E
Bio Clean Curb Inlet Skimmer
Box

!(F Infiltration Trench

!(G Contech Storm Filter

!(H Contech CDS

!(I ClearWater Solutions BMP Unit

!(J Modular Wetland System

!(K Detention Basin

!(L Bioswale

!(M Artificial Turf Infiltration

!(N Aquashield HDS

!(O Oil Water Separator

!(P Pervious Gravel

!(Q Bioretention Basin

!(R Subsurface Infiltration Basin

!(S Curb Inlet Box

!(T
Curb Cut with Rock Infiltration
Bed

!(U OldCastle/Kristar Perkfilter Unit

!(V Contech Jellyfish Unit

!(W CleanWay Metalzorb

!(X Activated Alumina Filter Bags

!(Y Biochar Boom

!(Z
Revel Environmental
Manufacturing (REM) Inlet Filter

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar

TC-01 BMP:
Structural Treatment Control BMPs TC-01

Tenants Implementing TC-01 BMP:
Structural Treatment Control BMPs
2 - Menzies Fuel Farm 12 - FedEx 19 - SDCRAA 40 - Bradford 77 - Conrac 78 - Signature 107 - SANCO

SDCRAA SDIA Boundary



SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 
BMP Design Manual 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



Appendix C – BMP Design Manual 

SAN SWMP/June 2015, Amendment 3/January 2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

San Diego County Regional 

Airport Authority 

BMP Design Manual 
For Permanent Site Design and 

Storm Water Treatment 
 
 

 

 

 

 February 2022 



 

 

 February 2022 

 

San Diego County Regional Airport 

Authority BMP Design Manual 
 

The Airport Authority BMP Design Manual conforms significantly to the Model BMP Design 
Manual developed by the following San Diego Region Municipal Copermittees:  

City of Carlsbad 
www.carlsbadca.gov  
 

City of Chula Vista 
www.chulavistaca.gov  

City of Coronado 
www.coronado.ca.us  

City of Del Mar 
www.delmar.ca.us  

City of El Cajon 
www.ci.el-cajon.ca.us  

City of Encinitas 
www.ci.encinitas.ca.us  

City of Escondido 
www.ci.escondido.ca.us  

City of Imperial Beach 
www.imperialbeachca.gov  
 

City of La Mesa 
www.ci.la-mesa.ca.us  
 

City of Lemon Grove 
www.lemongrove.ca.gov  

City of National City 
www.ci.national-city.ca.us  

City of Oceanside 
www.ci.oceanside.ca.us  

City of Poway 
www.ci.poway.ca.us  
 

City of San Diego 
www.sandiego.gov  

City of San Marcos 
www.ci.san-marcos.ca.us  

City of Santee 
www.santeeh2o.org  

City of Solana Beach 
www.ci.solana-beach.ca.us  

City of Vista 
www.ci.vista.ca.us  

County of San Diego 
www.sandiegocounty.gov  

San Diego Unified Port 
District 
www.portofsandiego.org  

San Diego County Regional 
Airport Authority 
www.san.org  
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Summary 

The San Diego County Regional Airport Authority (Authority) Best Management Practice (BMP) 
Design Manual (Manual) addresses post-construction urban runoff pollution from new development 
and redevelopment projects. This Manual provides airport tenants and Authority staff with 
information on how to comply with the urban runoff management requirements for development 
projects at the San Diego International Airport (SAN). This Manual guides the project manager or 
engineer through selection, design, and incorporation of storm water BMPs or storm water treatment 
control/management facilities into project design plans. This Manual also provides information on 
the Authority Alternative Compliance Program (ACP) regulating post-construction storm water 
discharges for offsite projects within the Authority’s jurisdiction. 

In May 2013, the California Regional Water Quality Control Board for the San Diego Region 
(SDRWQCB) reissued a municipal storm water National Pollutant Discharge Elimination System 
(NPDES) permit (Municipal Separate Storm Sewer Systems [MS4] Permit) that covered its region. 
The San Diego Region comprises San Diego, Orange, and Riverside County Copermittees. The MS4 
Permit (also referred to as the Municipal Permit) reissuance to the San Diego County Copermittees 
went into effect in 2013 (Order No. R9-2013-0001).  

The reissued MS4 Permit updates and expands storm water requirements for new developments and 
redevelopments. In February 2015, the MS4 Permit was amended by Order No. R9-2015-0001, and 
again in November 2015 by Order No. R9-2015-0100. As required by the reissued MS4 Permit, the 
Copermittees prepared a Model BMP Design Manual to replace the current Countywide Model 
Standard Urban Stormwater Mitigation Plan (SUSMP), dated March 25, 2011, which was based on 
the requirements of the 2007 MS4 Permit. The effective date of that Manual was February 2016. 

Each Copermittee was required to update the Model BMP Design Manual with jurisdiction-specific 
information. The initial February 2016 Manual represented the Authority’s update to the Authority 
SUSMP Requirements for Development Applications (Authority, 2011) to conform to the Model 
BMP Design Manual and comply with requirements of the MS4 Permit. 

Following the adoption and implementation of the February 2016 Manual, the Copermittees  prepared 
an updated version of the Manual. The updated Manual incorporates additional public comments, 
clarifications from the SDRWQCB, and additional BMP sizing, maintenance, and design guidance. A 
summary of the updates incorporated into the manual is provided in the table “Chronology of Storm 
Water Regulations and San Diego Region Model Guidance Documents” at the end of this section. 
This Manual replaces and supersedes the February 2016 Manual. 

What This Manual is Intended to Address 

This Manual addresses updated onsite post-construction storm water requirements for Standard 
Projects and Priority Development Projects (PDPs), and provides updated procedures for planning, 
preliminary design, selection, and design of permanent storm water BMPs based on the performance 
standards presented in the MS4 Permit.  
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The intended users of the Manual include project applicants for both Authority and tenant 
developments, their representatives responsible for preparation of Storm Water Quality Management 
Plans (SWQMPs), and Authority Planning and Environmental Affairs Department (P&EAD) 
personnel responsible for review of these plans.  

The following are significant updates to storm water requirements of the MS4 Permit compared with 
the 2007 MS4 Permit and 2011 Countywide Model SUSMP: 

• PDP categories have been updated, and the minimum threshold of impervious area to qualify 
as a PDP has been reduced. 

• Many of the low-impact development (LID) requirements for site design that were applicable 
only to PDPs under the 2007 MS4 Permit are applicable to all projects (Standard Projects and 
PDPs) under the MS4 Permit. 

• The standard for storm water pollutant control (formerly treatment control) is retention of 
the 24-hour, 85th percentile storm volume, defined as the event that has a precipitation total 
greater than or equal to 85 percent of all daily storm events larger than 0.01 inch over a given 
period of record in a specific area or location. 

• For situations in which onsite retention of the 85th percentile storm volume is technically not 
feasible, biofiltration must be provided to satisfy specific “biofiltration standards.” These 
standards consist of a set of siting, selection, sizing, design, and operation and maintenance 
(O&M) criteria that must be met for a BMP to be considered a “biofiltration BMP” – see 
Section 2.2.1 and Appendix F. Offsite alternative compliance approaches are provided as an 
option to satisfy pollutant control standards if a Copermittee implements an ACP. 
Copermittees are given discretion by the MS4 Permit to allow the project applicants to 
participate in an ACP without demonstrating technical infeasibility of retention and/or 
biofiltration BMPs onsite. 

What This Manual Does Not Address 

This Manual does not directly discuss the requirements of the NPDES General Permit for Storm 
Water Discharges Associated with Construction and Land Disturbance Activities (Order No. 2009-
0009-DWQ, as amended by Order Nos. 2010-0014-DWQ and 2012-0006-DWQ) (the Construction 
General Permit [CGP]). These requirements are provided in Section 5 of the Authority’s Storm Water 
Management Plan (SWMP), available for download at www.san.org/green. This Manual is not 
intended to serve as a guidance or criteria document for construction-phase storm water controls. 
This Manual does not substantially address hydromodification management requirements or 
protection of critical coarse sediment yield areas, because drainages from the Authority’s jurisdiction 
are exempt from hydromodification management requirements. Section 1.6 provides further details 
of this exemption. Additionally, this Manual is not intended to serve as a Green Streets design manual. 

Disclaimer 

Currently, some of the Copermittees are pursuing a subvention of funds from the State of California 
(State) to pay for certain activities required by the 2007 MS4 Permit, including activities that require 
Copermittees to perform activities outside their jurisdictional boundaries and on a regional or 
watershed basis. Nothing in this Manual should be viewed as a waiver of those claims or as a waiver 
of the rights of Copermittees to pursue a subvention of funds from the State to pay for certain 
activities required by the MS4 Permit, including the preparation and implementation of the BMP 

http://www.san.org/green
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Design Manual. In addition, several Copermittees have filed petitions with the California State Water 
Quality Control Board (State Board) challenging some of the requirements of Provision E of the 
MS4 Permit. Nothing in this Manual should be viewed as a waiver of those claims. Because the State 
Board has not issued a stay of the 2013 MS4 Permit, Copermittees must comply with MS4 Permit 
requirements while the State Board process is pending. 

This Manual is Organized in the Following Manner 

An introductory section titled “How to Use this Manual” provides a practical orientation to 
intended uses and provides examples of recommended workflows for using the Manual. 

Chapter 1 provides information to help the Manual user determine the storm water management 
requirements that are applicable to the project, and addresses source controls (SCs)/site design (SD) 
and pollutant controls. This chapter also introduces the procedural requirements for preparation, 
review, and approval of project submittals. General Authority requirements for processing project 
submittals are provided in this chapter. 

Chapter 2 defines the performance standards for source control and site design BMPs and storm 
water pollutant control BMPs, based on the MS4 Permit. These are the underlying criteria that must 
be met by projects, as applicable. Hydromodification management BMPs do not apply to Authority 
projects because of the MS4 Permit exemption for projects that discharge runoff to existing 
underground storm drains discharging directly to an enclosed embayment (MS4 Permit 
Provision E.3.c(2)(d)(ii)). This chapter also presents information on the underlying concepts 
associated with these performance standards to provide the project applicant with technical 
background; explains why the performance standards are important; and provides a general 
description of how the performance standards can be met. 

Chapter 3 describes the essential steps in preparing a comprehensive storm water management design 
and explains the importance of starting the process early during the preliminary design phase. By 
following the recommended procedures in Chapter 3, project applicants can develop a design that 
complies with the complex and overlapping storm water requirements. This chapter is intended to be 
used by both Standard Projects and PDPs; however, certain steps will not apply to Standard Projects 
(as identified in the chapter). 

Chapter 4 presents the source control and site design requirements to be met by all development 
projects and is therefore intended to be used by Standard Projects and PDPs. 

Chapter 5 applies to PDPs. It presents the specific process for determining which category of onsite 
pollutant control BMP, or combination of BMPs, is most appropriate for the PDP site and how to 
design the BMP to meet the storm water pollutant control performance standard. The prioritization 
order of onsite pollutant control BMPs begins with retention, then biofiltration, and finally flow-
through treatment control (in combination with offsite alternative compliance). Chapter 5 does not 
apply to Standard Projects. 

Chapter 6 applies to PDPs that are subject to hydromodification management requirements. No 
Authority Standard Projects or PDPs are subject to hydromodification management requirements. As 
such, this section is significantly abbreviated from the Model BMP Design Manual.  

Chapter 7 addresses the long-term O&M requirements of structural BMPs presented in this Manual 
and the mechanisms to ensure O&M in perpetuity. Chapter 7 also addresses Authority-specific O&M 
requirements. Chapter 7 applies to PDPs only and is not required for Standard Projects; however, 
Standard Projects may use this chapter as a reference. 
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Chapter 8 describes the specific requirements for the content of project submittals to facilitate the 
Authority’s review of project plans for compliance with applicable requirements of the Manual and 
the MS4 Permit. This chapter is applicable to Standard Projects and PDPs. This chapter pertains 
specifically to the content of project submittals and not to specific details of Authority requirements 
for processing of submittals; it is intended to complement the requirements for processing of project 
submittals that are included in Chapter 1, and as described in Section 4 of the SWMP.  

Appendices to this Manual provide detailed guidance for BMP design, calculation procedures, 
worksheets, maps, and other figures to be referenced for BMP design. These appendices are not 
intended to be used independently from the overall Manual – rather they are intended to be used only 
as referenced in the main body of the Manual.  

This Manual is organized based on project category. Requirements that are applicable to both Standard 
Projects and PDPs are presented in Chapter 4. Additional requirements applicable only to PDPs are 
presented in Chapters 5 through 7. Although source control and site design BMPs are required for all 
projects, including Standard Projects and PDPs, structural BMPs are required only for PDPs. 
Throughout this Manual, “structural BMP” refers to a pollutant control BMP. 

Chronology of Storm Water Regulations and San Diego Region Model Guidance 
Documents 

Date Document Notes 

July 16,  

1990 
MS4 Permit 

The SDRWQCB issued general storm water requirements to all 

jurisdictions within the County of San Diego via the MS4 Permit 

February 21, 

2001 
MS4 Permit 

Land development SUSMP requirements were written into the MS4 

Permit during permit reissuance 

February 14, 

2002 

Model 

SUSMP 

A countywide model guidance document was issued for 

implementation of the 2001 MS4 Permit requirements 

January 24, 

2007 
MS4 Permit 

LID and hydromodification management plan (HMP) 

requirements were written into the MS4 Permit during reissuance 

July 24,  

2008 

Model 

SUSMP 

A countywide model guidance document for implementation of the 

2007 MS4 Permit requirements, including interim HMP criteria, 

was prepared 

March 2011 Final HMP 
The final HMP addressed HMP requirements of the 2007 MS4 

Permit 

March 25,  

2011 

Model 

SUSMP 

A countywide model guidance document for implementation of the 

2007 MS4 Permit requirements, including final HMP, was 

completed 

May 8,  

2013 
MS4 Permit 

Storm water retention requirements and requirements for 

protection of critical coarse sediment yield were written into the 

MS4 Permit during reissuance 

February 11, 

2015 
MS4 Permit 

The 2013 MS4 Permit was amended to provide clarification on 

water quality equivalency and provide other technical revisions 

Permit coverage was extended to Orange County Copermittees 
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Date Document Notes 

June 27,  

2015 

Model BMP 

Design 

Manual 

A countywide model guidance document for implementation of the 

MS4 Permit requirements was prepared 

The "Model BMP Design Manual" updated the former "Model 

SUSMP" 

November 

18, 2015 
MS4 Permit 

The 2013 MS4 Permit was amended to provide clarification on 

Prior Lawful Approval requirements  

Permit coverage was extended to Riverside County Copermittees 

December 

17, 2015 

Water 

Quality 

Equivalency 

Guidelines 

The Draft Water Quality Equivalency Guidelines (WQE) was 

accepted by the SDRWQCB  

The WQE provided the basis for determining approval of 

Alternative Compliance projects  

February 16, 

2016 

Model BMP 

Design 

Manual 

The June 2015 version was updated, including PDP and 

redevelopment definitions, storm water requirements applicability 

timeline, and hydromodification management performance criteria 

and procedures 

May 2018 

Water 

Quality 

Equivalency 

Guidelines 

On March 15, 2019, the San SDRWQCB accepted an updated 

version of the WQE Guidance Document for Region 9 

Additional available resources are the Automated WQE Worksheet, 

ArcGIS shapefiles, and presentation slides 

May 30, 2018 

Model BMP 

Design 

Manual 

The February 2016 version was updated, including guidance 

regarding geotechnical feasibility, biofiltration BMP sizing, 

hydromodification sizing factors, and operations and maintenance 

requirements 

Updates to Appendices included addition of source control fact 

sheets and bioretention soil media (BSM) specifications 
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How to Use This Manual 

This Manual is intended to help a project applicant/proponent, in coordination with Airport Authority 
P&EAD staff, develop an SWQMP for a development project that complies with local and MS4 
Permit requirements. Most applicants will require the assistance of a qualified civil engineer, architect, 
and/or landscape architect to prepare an SWQMP. The applicant should begin by checking specific 
requirements with P&EAD storm water program staff, because every project is different. 

As described in the Authority’s SWMP, the Authority is a special government entity, created in 2003 
by the California legislature and granted responsibility for managing SAN. Several tenants and 
subtenants operate businesses at SAN under the Authority’s jurisdiction. In addition, the Authority 
operates its own “municipal” facilities, including the terminals, parking lots, and other support 
buildings. 

Article 8 of the Authority Code, referred to as the Storm Water Code, consists of its storm water 
management and discharge controls. Section 8.74(a)(3) addresses New Development and 
Redevelopment and states that “the Executive Director may establish controls on the volume and rate 
of storm water runoff from new developments and redevelopments as may be reasonably necessary 
to minimize the discharge and transport of pollutants.” The Manual represents one mechanism by 
which the Executive Director has established such controls to comply with the MS4 Permit. 

New development and redevelopment projects are conducted by two major categories of project 
proponents: projects conducted by tenants of the airport (referred to as “tenant projects”) and projects 
conducted by the Authority itself (referred to as “capital projects”). The Authority has a different 
project approval process for each of these project proponent categories, and these differences are 
reflected in the Manual project review and approval processes. The Manual approval process, 
including roles and responsibilities of Authority departments, is described below for both tenant and 
capital projects. 

Tenant Projects 

Whenever an airport tenant desires to make surface or subsurface improvements or perform new 
construction, reconstruction, modification, or demolition, the tenant must submit a request for 
approval to the Airside and Terminal Operations Department prior to commencing work. The request 
must be accompanied by plans and specifications that indicate the nature and extent of the proposed 
work and must conform to Authority policies and all relevant laws, ordinances, rules, and regulations. 
The plans may include references to specific sections or parts of the Uniform Building Code or other 
applicable codes, ordinances, or laws. The Airside and Terminal Operations Department, in 
conjunction with the Airport Design and Construction (ADC) Department, assigns a project manager 
to evaluate the project application for completeness and to coordinate technical review with the other 
Authority departments. P&EAD must determine whether the current Manual requirements are 
applicable to the project, as described in Section 1.2. For both Standard Projects and PDPs, for the 
project application to be considered complete, the project proponent must submit a SWQMP with 
the project application in accordance with the Manual describing how the project will meet the Manual 
requirements. P&EAD reviews the finalized project plans and documents to ensure that all 
environmental requirements are met. 
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The approval of a SAN tenant project becomes part of the lease or part of a use and occupancy permit 
once all documents in the project application have been approved. Any California Environmental 
Quality Act (CEQA) mitigation measures or conditions of approval required by the review process of 
these departments become part of the lease or use permit and may be adopted by the Airport Authority 
Board (Board) as a CEQA Mitigation Monitoring and Reporting Program. Sustainability and 
Leadership in Energy and Environmental Design (LEED) criteria commitments are also incorporated. 
Written approval must be obtained from the Authority before development may begin, regardless of 
the scope of work.  

Capital Projects 

Development projects at the airport that are carried out by the Authority itself are considered Capital 
Projects or Major Maintenance Projects.  

Whenever an Authority department desires to make surface or subsurface improvements or to 
perform new construction, reconstruction, modification, or demolition, the project sponsor, 
proponent, or manager must submit appropriate information to the Authority’s Capital Improvements 
Committee (CIC). The CIC evaluates each development project based on its financial funding and 
capacity, and prepares a development program with the accepted projects. P&EAD assesses the 
environmental impacts of the program. P&EAD must determine whether the current Manual 
requirements are applicable to the project, as described in Section 1.2. For both Standard Projects and 
PDPs, for the project submittal to be considered complete, the submittal must include an SWQMP in 
accordance with the Manual describing how the project will meet the Manual requirements.  Once 
reviewed by the relevant Authority departments, the development program is submitted to the Board 
for approval. The Board evaluates the development program and determines whether the program 
will be included as part of the Authority’s budget. Any mitigation measures or conditions of approval 
required by the review process of these departments become part of the project design, contract, 
and/or implementation and are formalized, as necessary, as a CEQA Mitigation Monitoring and 
Reporting Program adopted by the Board at the time of project approval. Again, commitments to 
sustainability or LEED initiatives are also incorporated into the project design and contracts. 

Departmental Responsibilities 

The general responsibilities of those departments involved in the implementation of the Authority’s 
process to implement the Manual are listed in the following table. The inspectors of ADC ensure that 
structural BMPs are installed according to approved plans. The Business & Financial Management 
Department and P&EAD are responsible for ensuring that tenants properly operate and maintain any 
storm water pollution control measures that were required as part of the project approval. The 
P&EAD, Facilities Management Department (FMD), and the Airside and Terminal Operations 
Department staffs are involved with the operation and proper maintenance of BMPs installed for 
capital projects and major maintenance projects.  
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Airport Board      X    

Aviation Security and Public Safety O      O X O 

Airport Design and Construction 

(ADC) 
O X X X X X X   

Business and Financial Management 

Department 
X X X    O  X 

Capital Improvements Committee 

(CIC) 
   X      

Facilities Maintenance Department 

(FMD) 
O       X  

Planning and Environmental Affairs 

Department (P&EAD) 
X X X O X X O O X 

Airside and Terminal Operations 

Department 
O      O X O 

X – Primary Responsibility 

O – Secondary Responsibility 

 

Adequacy of Proposed Plans 

P&EAD reviews SWQMP documents and other relevant plans for compliance with the applicable 
Manual requirements. P&EAD may approve proposed alternatives to the BMP requirements in the 
Manual if they are determined to be applicable and equally effective. Additional analysis or information 
may be required to enable staff to determine the adequacy of proposed BMPs and are requested 
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following the conclusion of a staff review cycle. The SWQMP is deemed complete once P&EAD 
determines that the project’s compliance with the Manual is adequately described in the SWQMP and 
related plans. 

Beginning Steps for All Projects: What Requirements Apply? 

To use this Manual, start by reviewing Chapter 1 to determine whether your project is a “Standard 
Project” or a “PDP” (refer also to local requirements) and which storm water quality requirements 
apply to your project.  

Not all requirements and processes described in this Manual apply to all projects. Therefore, it is 
important to begin with a careful analysis of the requirements that apply to Authority projects. 
Chapter 1 also provides an overview of the process of planning, design, construction, operation, and 
maintenance, with associated Authority review and approval steps, leading to compliance. The 
following flow chart shows how to categorize a project in terms of applicable post-construction storm 
water requirements. The flow chart is followed by a table that lists the applicable section of this Manual 
for each project type. 

 

  



Authority BMP Design Manual  

 

 

xix  February 2022 

Project Type 

Applicable Requirements 

S
o

u
rc

e
 C

o
n

tr
o

l 
a
n

d
 

S
it

e
 D

e
si

g
n

 

(C
h

a
p

te
r 

4
) 

S
to

rm
 W

a
te

r 

P
o

ll
u

ta
n

t 
C

o
n

tr
o

l 

B
M

P
s 

(C
h

a
p

te
r 

5
) 

H
y
d

ro
m

o
d

if
ic

a
ti

o
n

 

M
a
n

a
g

e
m

e
n

t 
B

M
P

s 

(C
h

a
p

te
r 

6
) 

Not a Development Project (without impact on storm water 

quality or quantity – e.g., interior remodels, routine 

maintenance; refer to Section 1.3) 

Requirements in this Manual do 
not apply 

Standard Projects X   

PDPs With Only Pollutant Control Requirements  X X  

PDPs With Pollutant Control and Hydromodification 

Management Requirements 

Requirements do not apply to 

Authority projects 

Once an applicant has determined the applicable requirements, Chapter 2 describes the specific 
performance standards associated with each requirement. For example, an applicant may learn from 
Chapter 1 that the project must meet storm water pollutant control requirements. Chapter 2 describes 
these requirements. This chapter also provides background on key storm water concepts to help 
understand why these requirements are in place and how they can be met. Refer to the list of acronyms 
and glossary as guidance for understanding the meaning of key terms within the context of this 
Manual. 

Next Steps for All Projects: How Should an Applicant Approach a Project Storm Water 
Management Design? 

Applicants for most projects then proceed to Chapter 3 for step-by-step guidance to prepare a storm 
water project submittal for the site. This chapter does not specify any regulatory criteria beyond those 
already specified in Chapters 1 and 2 – rather it is intended to serve as a resource for project applicants 
to help navigate the task of developing a compliant storm water project submittal. Note that the first 
steps in Chapter 3 apply to both Standard Projects and PDPs; other steps in Chapter 3 apply only to 
PDPs. 

A step-by-step approach is highly recommended because it helps ensure that the right information is 
collected, analyzed, and incorporated into project plans, and the plans are submitted at the appropriate 
time in the Authority review process. It also helps facilitate a common framework for discussion 
between the applicant and the reviewer. However, each project is different, and it may be appropriate 
to use a different approach if the applicant demonstrates compliance with the MS4 Permit 
requirements that apply to the project. 



Authority BMP Design Manual  

 

 

xx  February 2022 

Final Steps in Using This Manual: How Should an Applicant Design BMPs and Prepare 
Documents for Compliance? 

Standard Projects PDPs 

Standard Projects proceed to Chapter 4 for 

guidance on implementing source control and 

site design requirements. 

After Chapter 4, Standard Projects proceed to 

Chapter 8 for project submittal requirements. 

 

PDPs also proceed to Chapter 4 for guidance 

on implementing source control and site 

design requirements. 

PDPs use Chapters 5 through 7 and 

associated appendices to implement pollutant 

control requirements (hydromodification 

management controls are not required) for 

the project site, as applicable. These projects 

proceed to Chapter 8 for project submittal 

requirements. 

Plan Ahead to Avoid Common Mistakes 

The following common errors made by applicants delay or compromise development approvals with 
respect to storm water compliance: 

• Not planning for compliance early enough. The strategy for storm water quality compliance 
should be considered before completing a conceptual site design or sketching a layout of 
project site or subdivision lots (see Chapter 3). Planning early is crucial under current 
requirements compared with previous requirements; for example, LID/site design is required 
for all development projects, and onsite retention of storm water runoff is required for PDPs. 
Additionally, collection of necessary information early in the planning process (e.g., 
geotechnical conditions, groundwater conditions) can help avoid delays resulting from 
redesign.  

• Assuming that proprietary storm water treatment facilities are adequate for compliance and/or 
relying on strategies acceptable under previous MS4 Permits. Under the MS4 Permit, the 
standard for pollutant control for PDPs is retention of the 85th percentile storm volume 
(see Chapter 5). Flow-through treatment cannot be used to satisfy permit requirements unless 
the project also participates in an ACP. Under some conditions, certain proprietary BMPs may 
be classified as “biofiltration” according to Appendix F and can be used for primary 
compliance with storm water pollutant treatment requirements (i.e., without alternative 
compliance).  

• Not planning for ongoing inspections and maintenance of PDP structural BMPs in perpetuity. 
It is essential to secure a mechanism for funding of long-term O&M of structural BMPs, select 
structural BMPs that can be effectively operated and maintained by the ultimate property 
owner, and include design measures to ensure access for maintenance and to control 
maintenance costs (see Chapter 7). 
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Chapter 

1 
 Policies and Procedural 

Requirements  

This chapter of the Manual introduces storm water management policies and is intended to help 
categorize a project and determine the applicable storm water management requirements  and options 
for compliance. This chapter also introduces the procedural requirements for preparation, review, and 
approval of project submittals.  

1.1 Introduction to Storm Water Management 

Policies 

MS4 Permit Provision E.3.a-c; E.3.d.(1) 

Storm water management requirements for development projects are derived from the MS4 
Permit and are implemented by local jurisdictions. 

On May 8, 2013, the SDRWQCB reissued a municipal storm water permit titled “National Pollutant 
Discharge Elimination System (NPDES) Permit and Waste Discharge Requirements for Discharges 
from the MS4s Draining the Watersheds Within the San Diego Region” (Order No. R9-2013-0001, 
as amended by Order Nos. R9-2015-0001 and R9-2015-0100; referred to as MS4 Permit) to the 
municipal Copermittees. The MS4 Permit was issued by the SDRWQCB pursuant to section 402 of 
the federal Clean Water Act and implementing regulations (Code of Federal Regulations Title 40, Part 
122) adopted by the United States Environmental Protection Agency (USEPA) and Chapter 5.5, 
Division 7 of the California Water Code. The MS4 Permit, in part, requires each Copermittee, 
including the Authority, to use its land use and planning authority to implement a development 
planning program to control and reduce the discharge of pollutants in storm water from new 
development and significant redevelopment to the maximum extent practicable (MEP). MEP is 
defined in the MS4 Permit. 

Different requirements apply to different project types.  

The MS4 Permit requires all development projects to implement source control and site design 
practices to minimize the generation of pollutants. Although all development projects are required to 
implement source control and site design/LID practices, the MS4 Permit has additional requirements 
for development projects that exceed size thresholds and/or fit under specific use categories. These 
projects, referred to as PDPs, are required to incorporate structural BMPs into the project plan to 
reduce the discharge of pollutants, and for those jurisdictions where it applies, address potential 
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hydromodification impacts from changes in flow and sediment supply. The Authority is exempt from 
hydromodification requirements. 

1.2 Purpose and Use of the Manual 

This Manual presents a “unified BMP design approach.”  

To assist the land development community, streamline project reviews, and maximize cost-effective 
environmental benefits, the regional Copermittees have developed a unified BMP design approach1 
that meets the performance standards specified in the MS4 Permit. By following the process outlined 
in this Manual, project applicants (for both capital and tenant developments) can develop a single 
integrated design that complies with the complex and overlapping MS4 Permit source control and site 
design requirements, and storm water pollutant control requirements (i.e., water quality). Figure 1-1 
presents a flow chart of the decision process that the Manual user should use to:   

1) Categorize a project; 

2) Determine storm water requirements; and 

3) Understand how to submit projects for review and verification. 

This figure also indicates where specific procedural steps associated with this process are addressed in 
Chapter 1. 

Alternative BMP design approaches that meet applicable performance standards may also be 
acceptable.  

Applicants may choose not to use the unified BMP design approach present in this Manual; in this 
case, they need to demonstrate to the satisfaction of the Authority, in their submittal, compliance with 
applicable performance standards. These performance standards are described in Chapter 2 and in 
Section E.3.c of the MS4 Permit. 

 

 
1 The term “unified BMP design approach” refers to the standardized process for site and watershed investigation, BMP 
selection, BMP sizing, and BMP design that is outlined and described in this Manual with associated appendices and 
templates. This approach is considered to be “unified” because it represents a pathway for compliance with the MS4 
Permit requirements that is anticipated to be reasonably consistent across the local jurisdictions in San Diego County. In 
contrast, applicants may choose to take an alternative approach where they demonstrate to the satisfaction of the 
Authority, in their submittal, compliance with applicable performance standards without necessarily following the process 
identified in this manual. 
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FIGURE 1-1. Procedural Requirements for a Project to Identify Storm Water Requirements  
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1.2.1 Determining Applicability of Permanent BMP Requirements 

Table 1-1 reiterates the procedural requirements indicated in Figure 1-1 in a stepwise checklist format.  
The purpose of Table 1-1 is to guide applicants to appropriate sections in Chapter 1 to identify the 
post-construction storm water requirements applicable for a project. Table 1-1 is not intended to be 
used as a project intake form. An applicability checklist of permanent, post-construction storm water 
BMP requirements that may be used as a project intake form is provided in Appendix A. 

TABLE 1-1. Checklist for a Project to Identify Applicable Post-Construction Storm Water 
Requirements 

Step 1. Is the project a Development Project? Yes No 

See Section 1.3 for guidance. A phase of a project can also be categorized as a development project.  If 

“Yes” then continue to Step 2.  If “No” then stop here; Permanent BMP requirements do not apply, i.e., 

requirements in this Manual are not applicable to the project. 

Step 2. Is the project a PDP? 

 Step 2a. Does the project fit one of the PDP definitions a–f?  

See Section 1.4.1 for guidance.  If “Yes” then continue to Step 2b.  If “No” 

then stop here; only Standard Project requirements apply.   

Yes No 

 Step 2b. Do any of the exceptions to PDP definitions in this 

Manual apply to the project? 

See Section 1.4.3 for guidance.  If “Yes” then stop here; Standard Project 

requirements apply, along with additional requirements that qualify the project 

for the exception.  If “No” then continue to Step 3; the project is a PDP. 

Yes No 

Step 3. Do hydromodification control requirements apply? Yes No 

See Section 1.6 for guidance.  All Authority projects to say “No” then stop here; PDP with only pollutant 

control requirements apply to the project. 

1.2.2 Determine Applicability of Construction BMP Requirements 

All projects, or phases of projects, even if exempted from meeting some or all Permanent BMP 
requirements, are required to implement temporary erosion, sediment, good housekeeping, and 
pollution prevention BMPs to mitigate storm water pollutants during the construction phase. See 
Section 5 and Appendix B (www.san.org/green) of the Authority SWMP for detailed information on 
these requirements. 

1.3 Defining a Project  

Not all site improvements are considered “development projects” under the MS4 Permit. 

This Manual is intended for new development and redevelopment projects, including both private- 
and public-funded projects. Development projects are defined by the MS4 Permit as "construction, 
rehabilitation, redevelopment, or reconstruction of any public or private projects."  Development 
projects are issued local permits to allow construction activities. To further clarify, this Manual applies 
only to development or redevelopment activities that have the potential to contact storm water and 
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contribute an anthropogenic source of pollutants or reduce the natural absorption and infiltration 
abilities of the land. 

A project must be defined consistent with the California Environmental Quality Act 
definitions of "project."  

CEQA defines a project as a discretionary action undertaken by a public agency that would have a 
direct or reasonably foreseeable indirect impact on the physical environment. This includes actions by 
the agency, financing and grants, and permits, licenses, plans, regulations, or other entitlements 
granted by the agency. CEQA requires that the project include “the whole of the action” before the 
agency. This requirement precludes "piecemealing," which is the improper (and often artificial) 
separation of a project into smaller parts to avoid preparing Environmental Impact Report (EIR)-level 
documentation. 

In the context of this Manual, the "project" is the "whole of the action" that has the potential for 
adding or replacing or resulting in the addition or replacement of, roofs, pavement, or other 
impervious surfaces and thereby resulting in increased flows and storm water pollutants. "Whole of 
the action" means that the project may not be segmented or phased into small parts either onsite or 
offsite if the effect is to reduce the quantity of impervious area and fall below thresholds for 
applicability of storm water requirements. 

When defining the project, the following questions are considered: 

• What are the project activities? 

• Do they occur onsite or offsite? 

• What are the limits of the project (project boundary)? 

• What is the “whole of the action” associated with the project (i.e., what is the total amount of 
new or replaced impervious area considering all collective project components through all 
phases of the project)? 

• Are any facilities or agreements to build facilities offsite in conjunction with providing service 
to the project (street widening, utilities)? 

Table 1-2 is used to determine whether storm water management requirements defined in the 
MS4 Permit and presented in this Manual apply to the project.  

If a project meets one of the exemptions in Table 1-2, then permanent BMP requirements do not 
apply to the project; i.e., requirements in this Manual are not applicable. If permanent BMP 
requirements apply to a project, Sections 1.4 through 1.7 further define the extent of the applicable 
requirements based on the MS4 Permit. The MS4 Permit contains standard requirements that are 
applicable to all projects (Standard Projects and PDPs) and more specific requirements for projects 
that are classified as PDPs. 
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TABLE 1-2. Applicability of Permanent, Post-Construction Storm Water Requirements 

Do permanent storm water requirements apply to your project? 

Requirements DO NOT apply to: 

Replacement of impervious surfaces that are part of a routine maintenance activity, such as: 

• Replacing roof material on an existing building 

• Restoring pavement or other surface materials affected by trenches from utility work 

• Resurfacing existing roads and parking lots, including slurry, overlay, and restriping 

• Routine replacement of damaged pavement if the sole purpose is to repair the damaged 
pavement 

• Resurfacing existing roadways, sidewalks, pedestrian ramps, or bike lanes on existing roads 

• Restoring a historic building to its original historic design 

• Installation of ground mounted solar arrays over existing impermeable surface. 
 

Note: Work that creates impervious surface outside of the existing impervious footprint is not 
considered routine maintenance. 

Repair or improvements to an existing building or structure that do not alter the size: 

• Plumbing, electrical, and heating, ventilation, and air conditioning (HVAC) work  

• Interior alterations, including major interior remodels and tenant build-out within an existing 
commercial building 

• Exterior alterations that do not increase existing impervious footprint and do not expose 
underlying soil during construction (e.g., roof replacement) 

Please note that P&EAD may choose to designate a project that is not defined within any of the 

categories in Table 1-2 as a Standard Project or PDP, based on the project’s potential impacts on 

storm water quality.  

1.4 Is the Project a PDP? 

MS4 Permit Provision E.3.b.(1) 

PDP categories are defined by the MS4 Permit, but the PDP categories can be expanded by 
the Authority, and the Authority can offer specific exemptions from PDP categories.  

Section 1.4.1 presents the PDP categories defined in the MS4 Permit. Section 1.4.2 presents additional 
PDP categories and/or expanded PDP definitions that apply to the Authority. Section 1.4.3 presents 
specific Authority exemptions.  

1.4.1 PDP Categories 

In the MS4 Permit, PDP categories are defined by project size, type, and design features.  

Projects shall be classified as PDPs if they are in one or more of the PDP categories presented in the 
MS4 Permit, which are listed below. Review each category, defined in (a) through (f), below. A PDP 
applicability checklist for these categories is also provided in Appendix A. If any of the categories 
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match the project, the entire project is a PDP. For example, if a project feature such as a parking lot 
falls into a PDP category, then the entire development footprint, including project components that 
otherwise would not have been designated a PDP on their own (such as other impervious components 
that did not meet PDP size thresholds, and/or landscaped areas), shall be subject to PDP 
requirements. Note that size thresholds for impervious surface created or replaced vary based on land 
use, land characteristics, and classification of the project as a new development or redevelopment 
project. Therefore, all definitions must be reviewed carefully. Also note that categories are defined by 
the total quantity of “added or replaced” impervious surface, not the net change in impervious 
surface.  

For example, consider a redevelopment project that adds 7,500 square feet of new impervious surface 
and removes 4,000 square feet of existing impervious surface. The project has a net increase of 
3,500 square feet of impervious surface. However, the project is still classified as a PDP because the 
total added or replaced impervious surface is 7,500 square feet, which is greater than 5,000 square feet.  

"Collectively" for the purposes of the Manual means that all contiguous and non-contiguous parts 
of the project that represent the whole of the action must be summed. For example, consider a 
residential development project that will include the following impervious components: 

• 3,600 square feet of roadway 

• 350 square feet of sidewalk 

• 4,800 square feet of roofs 

• 1,200 square feet of driveways 

• 500 square feet of walkways/porches 

The collective impervious area is 10,450 square feet. 

PDP Categories Defined by the MS4 Permit 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 
(collectively over the entire project site). This category includes commercial, industrial, 
residential, mixed-use, and public development projects on public or private land. 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of impervious 
surface (collectively over the entire project site on an existing site of 10,000 square feet or 
more of impervious surfaces). This category includes commercial, industrial, residential, 
mixed-use, and public development projects on public or private land. 

(c) New and redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site), and support one or more of the 
following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods and drinks 
for consumption, including stationary lunch counters and refreshment stands selling 
prepared foods and drinks for immediate consumption (Standard Industrial 
Classification [SIC] code 5812). 

Information and an SIC search function are available at 
https://www.osha.gov/pls/imis/sicsearch.html. 

https://www.osha.gov/pls/imis/sicsearch.html
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(ii) Hillside development projects. This category includes development on any natural 
slope that is 25 percent or greater. This category is not applicable to SAN. 

(iii)  Parking lots. This category is defined as a land area or facility for the temporary 
parking or storage of motor vehicles used personally, for business, or for commerce. 

(iv) Streets, roads, highways, freeways, and driveways. This category is defined as any 
paved impervious surface used for the transportation of automobiles, trucks, 
motorcycles, and other vehicles. 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or more of 
impervious surface (collectively over the entire project site), and discharge directly to an 
Environmentally Sensitive Area (ESA). “Discharge directly to” includes flow that is conveyed 
overland a distance of 200 feet or less from the project to the ESA or is conveyed in a pipe or 
open channel any distance as an isolated flow from the project to the ESA (i.e., not 
commingled with flows from adjacent lands). 

Note: ESAs are areas that include, but are not limited to, all Clean Water Act Section 303(d) [303(d)] 
impaired water bodies; areas designated as Areas of Special Biological Significance by the State Board 
and SDRWQCB; State Water Quality Protected Areas; water bodies designated with the Rare, 
Threatened, or Endangered Species (RARE) beneficial use by the State Board and SDRWQCB; and 
any other equivalent environmentally sensitive areas that have been identified by the Copermittee (see 
Section 1.4.2 to determine whether any other local areas have been identified).  

For projects adjacent to an ESA, but not discharging to an ESA, the 2,500-square-foot threshold does 
not apply if the project does not physically disturb the ESA, and the ESA is upstream of the project. 
Drainage from SAN discharges to San Diego Bay, which is designated as an ESA because portions 
are contained in the 303(d) list. Certain areas of San Diego Bay are also subject to total maximum 
daily loads (TMDLs); however, SAN does not directly drain to these areas. 

(e) New development projects, or redevelopment projects that create and/or replace 5,000 square 
feet or more of impervious surface, and that support one or more of the following uses: 

(i) Automotive repair shops. This category is defined as a facility that is categorized in 
any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-7539.  

Information and an SIC search function are available at 
https://www.osha.gov/pls/imis/sicsearch.html. 

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet the 
following criteria: (a) 5,000 square feet or more, or (b) a projected Average Daily 
Traffic value of 100 or more vehicles per day. 

(f) New or redevelopment projects that result in the disturbance of one or more acres of land 
and are expected to generate pollutants post construction. 

Note: Pollutant-generating development projects are those projects that generate pollutants at 
levels greater than background levels. Background pollutant level means the pollutants generated 
from an undeveloped site. Projects disturbing one or more acres of land are presumed to generate 
pollutants post-construction unless the applicant presents a design that satisfies the City Engineer 
that pollutant concentrations in storm water discharges will not exceed pre-construction 
background levels. 

https://www.osha.gov/pls/imis/sicsearch.html
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Areas may be excluded from impervious area calculations for determining whether the project 
is a PDP: 

(a) Consistent with Table 1-2, areas of a project that are considered exempt from storm water 
requirements (e.g., routine maintenance activities, resurfacing, etc.) shall not be included as 
part of “added or replaced” impervious surface in determining project classification. 

Redevelopment projects may have special considerations about the total area required to be treated. 
Refer to Section 1.7. 

1.4.2 Local Additional PDP Categories and/or Expanded PDP Definitions 

The Authority has not designated additional or expanded PDP categories but may choose to designate 
a project that is not defined within any of the categories in Section 1.4.1 as a PDP, based on the 
project’s potential impacts on storm water quality.    

1.4.3 Local PDP Exemptions or Alternative PDP Requirements 

The following types of development projects may be exempt from being defined as a PDP by the 
Authority if they meet the following conditions. Projects seeking PDP exemptions will be reviewed 
by P&EAD for eligibility: 

1) New or retrofit paved sidewalks that are: 

a) Designed to divert storm water runoff to vegetated or permeable areas; 

b) Designed to be hydraulically disconnected from impervious streets or roads; or 

c) Include permeable pavement or surfaces in accordance with USEPA Green Streets 

Guidance (Appendix I). 

2) Retrofitting or redevelopment of existing paved alleys, streets or roads that are: 

a) Designed in accordance with USEPA Green Streets Guidance (Appendix I). 

1.5 Determining Applicable Storm Water 

Management Requirements 

MS4 Permit Provision E.3.c.(1) 

Depending on project type and receiving water, different storm water management 
requirements apply.  

New development or redevelopment projects that are subject to this Manual requirement pursuant to 
Section 1.3 but are not classified as PDPs based on Section 1.4 are called "Standard Projects." Source 
control and site design requirements apply to all projects, including Standard Projects and PDPs. 
Additional structural BMP requirements (i.e., pollutant control) apply only to PDPs. Storm water 
management requirements for a project, and the applicable sections of this Manual, are summarized 
in Table 1-3. 



Chapter 1: Policies and Procedural Requirements 

 

 

10  February 2022 

TABLE 1-3. Applicability of Manual Sections for Different Project Types 

Project Type 

Project 
Development 

Process 
(Chapters 3 

and 8) 

Source Control 
and Site 
Design 

(Section 2.1 and 
Chapter 4) 

Structural 
Pollutant Control 

(Section 2.2 and 
Chapters 5 and 7) 

Structural 
Hydromodification 

Management 

(Section 2.3 and 2.4 
and Chapters 6 and 

7) 

Not a Development Project The requirements of this Manual do not apply 

Standard Project 
  

NA NA 

PDP With Only Pollutant Control 
Requirements*    NA 

PDPs with Pollutant Control and 
Hydromodification Management 

Requirements 

Hydromodification management requirements do not apply to Authority 
projects. 

1.6 Applicability of Hydromodification Management 

Requirements 

MS4 Permit Provision E.3.c.(2) 

As allowed by the MS4 Permit, projects discharging directly to enclosed embayments (e.g., San Diego 
Bay or Mission Bay), by either existing underground storm drain systems or conveyance channels 
whose bed and bank are concrete lined all the way from the point of discharge to the enclosed 
embayment, are exempt.  

This exemption applies to all discharges from SAN, which discharges only to San Diego Bay. 
Development projects are to confirm within their SWQMPs that this exemption applies: 

1) This exemption is subject to the following additional criteria defined by this Manual: 

a) The outfall must not be located within a wildlife refuge or reserve area (e.g., Kendall-Frost 
Mission Bay Marsh Reserve, San Diego Bay National Wildlife Refuge, San Diego National 
Wildlife Refuge). 

b) A properly sized energy dissipation system must be provided to mitigate outlet discharge 
velocity from the direct discharge to the enclosed embayment for the ultimate condition 
peak design flow of the direct discharge. 

c) The invert elevation of the direct discharge conveyance system (at the point of discharge 
to the enclosed embayment) should be equal to or below the mean high tide water surface 
elevation at the point of discharge unless the outfall discharges to a quay or other non-
erodible shore protection. 

(i) For cases in which the direct discharge conveyance system outlet invert elevation is 
above the mean high tide water surface elevation by below the 100-year water surface 
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elevation, additional analysis is required to determine if energy dissipation should be 
extended between the conveyance system outlet and the elevation associated with the 
mean high tide water surface level. 

(ii) No exemption may be granted for conveyance system outlet invert elevations located 
above the 100-year floodplain elevation. 

2) Exceptions to criteria b and c may be allowed on a case-by-case basis at the discretion of 
P&EAD. 

1.7 Special Considerations for Redevelopment 

Projects (50% Rule) 

MS4 Permit Provision E.3.b.(2) 

Redevelopment PDPs (PDPs on previously developed sites) may need to meet storm water 
management requirements for ALL impervious areas (collectively) within the ENTIRE 
project site.  

If the project is a redevelopment project, the structural BMP performance requirements apply to 
redevelopment PDPs as follows: 

1) Where redevelopment results in the creation or replacement of impervious surface in an 
amount of less than 50 percent of the surface area of the previously existing development, 
then the structural BMP performance requirements of Provision E.3.c of the MS4 Permit 
apply only to the creation or replacement of impervious surface, and not the entire 
development; or 

2) Where redevelopment results in the creation or replacement of impervious surface in an 
amount of more than 50 percent of the surface area of the previously existing development, 
then the structural BMP performance requirements of Provision E.3.c of the MS4 Permit 
apply to the entire development.  

These requirements for managing storm water on an entire redevelopment project site are commonly 
referred to as the "50% rule." For calculating the ratio, the surface area of the previously existing 
development shall be the area of impervious surface within the previously existing development. The 
following steps shall be followed to estimate the area that requires treatment to satisfy the MS4 Permit 
requirements: 

1) How much total impervious area currently exists on the site? 

2) How much existing impervious area will be replaced with new impervious area? 

3) How much new impervious area will be created in areas that are pervious in the existing 
condition? 

4) Total created and/or replaced impervious surface = Step 2 + Step 3. 

5) 50% rule test: Is step 4 more than 50% of Step 1? If yes, treat all impervious surface on the 
site. If no, then treat only Step 4 impervious surface and any area that comingles with created 
and/or replaced impervious surface area. 
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Note: Steps 2 and Step 3 must not overlap because it is fundamentally not possible for a given area to be 
both “replaced” and “created” at the same time. Also, activities that occur as routine maintenance shall not 
be included in Step 2 and Step 3 calculation. 

For example, a 10,000-square-foot development proposes replacement of 4,000 square feet of 
impervious area. The treated area is less than 50 percent of the total development area and only the 
4,000-square-foot area is required to be treated. 

1.8 Alternative Compliance Program 

MS4 Permit Provision E.3.c.(1).(b); E.3.c.(2).(c); E.3.c.(3) 

PDPs may be allowed to participate in an Alternative Compliance Program.  

The Authority has the discretion to independently develop an alternative compliance program for its 
jurisdiction.  

Participation in an ACP would allow a PDP to fulfill the requirement of providing retention and/or 
biofiltration pollutant controls onsite that completely fulfill the performance standards specified in 
Chapter 5 (pollutant controls) with onsite flow-through treatment controls and offsite mitigation of 
the design capture volume (DCV) not retained onsite. 

PDPs may be allowed to participate in an ACP by using onsite BMPs to treat offsite runoff. PDPs 
must consult P&EAD for specific guidelines and requirements for using onsite facilities for alternative 
compliance. 

The PDP using the ACP would (at a minimum) provide flow-through (FT) treatment control BMPs 
onsite, and then fund, contribute to, or implement an offsite alternative compliance project deemed 
by the Authority ACP to provide a greater overall water quality benefit for the portion of the pollutants 
not addressed onsite through retention and/or biofiltration BMPs. Offsite ACP locations for the 
purpose of this Manual are defined as locations within the Authority’s jurisdiction, but offsite of the 
PDP project area. Because of Federal Aviation Administration (FAA) funding restrictions, the 
Authority cannot fund or sponsor programs outside of its jurisdiction.  

Figure 1-2 generally represents two potential pathways for participating in alternative compliance (i.e., 
offsite projects that supplement the PDP’s onsite BMP obligations): 

• The first pathway (illustrated using solid line, left side) ultimately ends at alternative 
compliance if the PDP cannot meet all the onsite pollutant control obligations via retention 
and/or biofiltration. This pathway requires performing feasibility analysis for retention and 
biofiltration BMPs prior to participation in an alternative compliance project. 

• The second pathway (illustrated using dashed line, right side) is a discretionary pathway along 
which jurisdictions may allow for PDPs to proceed directly to an ACP without demonstrating 
infeasibility of retention and/or biofiltration BMPs onsite.  
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*PDP may be allowed to directly participate in an offsite project without demonstrating infeasibility 
of retention and/or biofiltration BMPs onsite. Consult P&EAD for specific guidelines. 

FIGURE 1-2. Pathways to Participating in an Alternative Compliance Program 

Participation in an ACP also requires onsite flow-through treatment control BMPs. 

Participation in an offsite ACP, and the obligation to implement flow-through treatment controls for 
the DCV not reliably retained or biofiltered onsite, are linked and cannot be separated. Therefore, if 
the Authority does not allow the PDP to participate in the ACP or to propose a project-specific offsite 
alternative compliance project, then the PDP may not use flow-through treatment control. The PDP 
should consult P&EAD regarding processing requirements if this is the case. 

PDPs may be required to provide temporal mitigation when participating in an alternative 
compliance program. 

Finally, if the PDP is allowed to participate in an offsite ACP that is constructed after the completion 
of the development project, the PDP must provide temporal mitigation to address this interim period. 
Temporal mitigation must provide equivalent or better pollutant removal and/or hydrologic control 
(as applicable) compared with the case in which the offsite ACP is completed at the same time as the 
PDP.  

Water Quality Equivalency Calculations  

Water Quality Equivalency (WQE) calculations were approved on July 9, 2020, by the SDRWQCB 
Executive Officer as authorization to administer an ACP. The 2018 WQE Guidance Document for 
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Region 92 (WQE Guidance Document) provides currency calculations to assess water quality and 
hydromodification management benefits for a variety of potential offsite project types and provides a 
regional and technical basis for demonstrating a greater water quality benefit for the watershed. The 
WQE guidelines are available on the Project Clean Water website (www.projectcleanwater.org).  

With approved WQE calculations, the Authority prepared a WQE Credit Trading Framework 
(Framework), which provides a framework for implementing water quality credit trading at SAN.  This 
Framework was approved by the SDRWQCB on July 9, 2020. Water quality credits calculated per 
WQE Guidance Document can be used to partially or wholly satisfy pollutant control requirements 
for a proposed PDP through an ACP that achieves “greater overall water quality benefit.” Appendix 
J further discusses the Authority’s ACP.   

1.9 Relationship Between This Manual and Water 

Quality Improvement Plans 

This Manual is connected to other permit-specified planning efforts. 

The MS4 Permit requires each Watershed Management Area within the San Diego Region to develop 
a Water Quality Improvement Plan (WQIP) that identifies priority and highest priority water quality 
conditions and strategies that will be implemented with associated goals to demonstrate progress 
toward addressing the conditions in the watershed. The MS4 Permit also provides an option to 
perform a Watershed Management Area Analysis (WMAA) as part of the WQIP to develop 
watershed-specific requirements for structural BMP implementation in the watershed management 
area.  

PDPs should expect to consult either of these separate planning efforts as appropriate when using 
this Manual as follows: 

1) For PDPs that implement flow-through treatment BMPs, selection of the type of BMP shall 
consider the pollutants and conditions of concerns. Among the selection considerations, the 
PDP must consult the highest priority water quality condition as identified in the WQIP for 
that watershed management area. The highest priority water quality condition identified in the 
San Diego Bay WQIP by the Authority is impairment due to metals (copper and zinc). 

2) There may be watershed management area specific BMPs or strategies that are identified in 
WQIPs that PDPs should consult and incorporate as appropriate. 

3) PDPs may have the option of participating in an ACP. Refer to Section 1.8. 

These relationships between this Manual and WQIPs are presented in Figure 1-3.  

 
2 WQE Guidance Document Region 9 May 2018 

http://www.projectcleanwater.org/
http://www.projectcleanwater.org/water-quality-equivalency-guidance/
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FIGURE 1-3. Relationship Between This Manual and the WQIP 

1.10 Project Review Procedures 

P&EAD reviews project plans for compliance with applicable requirements of this Manual 
and the MS4 Permit.  

Specific submittal requirements are discussed in Chapter 8, and it is the project applicant’s 
responsibility to provide sufficient documentation to demonstrate that applicable requirements of the 
BMP Design Manual and the MS4 Permit will be met. 

For Standard Projects, this means using forms and/or a Standard Project SWQMP or other equivalent 
documents approved by P&EAD to document that the following general requirements (GRs) of the 
MS4 Permit are met, and showing applicable features, including onsite grading, building, 
improvement, and landscaping plans: 
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• BMP Requirements for All Development Projects, which include general requirements, source 
control BMP requirements, and narrative (i.e., not numerically sized) site design requirements 
(MS4 Permit Provision E.3.a). 

For PDPs, this means preparing a PDP SWQMP to document that the following general requirements 
of the MS4 Permit are met, and showing applicable features including onsite grading and landscaping 
plans: 

• BMP Requirements for All Development Projects, which include general requirements for 
siting of permanent, post-construction BMPs, source control BMP requirements, and 
narrative (i.e., not numerically sized) site design requirements (MS4 Permit Provision E.3.a); 
and 

• Storm Water Pollutant Control BMP Requirements, for numerically sized onsite structural 
BMPs to control pollutants in storm water (MS4 Permit Provision E.3.c.(1)). 

Detailed submittal requirements are provided in Chapter 8. Documentation of the permanent, post-
construction storm water BMPs at the discretion of P&EAD must be provided with the first submittal 
of a project or another preliminary planning stage defined by the Authority. Storm water requirements 
directly affect the layout of the project. Therefore, storm water requirements must be considered from 
the initial project planning phases, and are reviewed with each submittal, beginning with the first 
submittal. 

1.11 PDP Structural BMP Verification 

MS4 Permit Provision E.3.e.(1) 

Structural BMPs must be verified by the Authority prior to project occupancy.  

Pursuant to MS4 Permit Provision E.3.e.(1), each Copermittee must require and confirm the following 
with respect to PDPs constructed within their jurisdiction: 

1) “Each Copermittee must require and confirm that appropriate easements and ownerships are 
properly recorded in public records and the information is conveyed to all appropriate parties 
when there is a change in project or site ownership.”  

2) “Each Copermittee must require and confirm that, prior to occupancy and/or intended use 
of any portion of the [PDP], each structural BMP is inspected to verify that it has been 
constructed and is operating in compliance with all of its specifications, plans, permits, 
ordinances, and the requirements of [the MS4 Permit].”  

For PDPs, this means that after structural BMPs have been constructed, the Authority may 
request the project owner provide a certification that the site improvements for the project 
have been constructed in conformance with the approved storm water management 
documents and drawings.  

The Authority may require inspection of the structural BMPs at each significant construction stage 
and at completion. Following construction, the Authority may require an addendum to the SWQMP 
and As-Builts to address any changes to the structural BMPs that occurred during construction that 
were approved by the Authority. The Authority may also require a final update to the O&M Plan 
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and/or execution of a maintenance agreement that will be recorded for the facility. A maintenance 
agreement that is recorded with the facility can then be transferred to future operators.  

Certification of structural BMPs, updates to reports, and documentation of a maintenance agreement 
may occur concurrently with project closeout but could be required sooner per Authority practices. 
In all cases, it is required prior to occupancy and/or intended use of the project. Specific procedures 
are provided in Chapter 8. 
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Chapter 
2  

 Performance Standards and 

Concepts 

Projects must meet three separate performance standards, as applicable.  

The MS4 Permit establishes separate performance standards for (1) source control and site design 
practices, (2) storm water pollutant control BMPs, and (3) hydromodification management BMPs. 
Chapter 1 provided guidance for determining the performance standards that apply to a given project. 
This chapter defines these performance standards based on the MS4 Permit and presents concepts 
that provide the project applicant with technical background, explains why the performance standards 
are important, and gives a general description of how these performance standards can be met. 
Detailed procedures for meeting the performance standards are presented in Chapters 4, 5, and 6. 

Performance standards can be met through an integrated approach.  

Although three separate performance standards are defined by this Manual, an overlapping set of 
design features can be used as part of demonstrating conformance to each standard. Further 
discussion of the relationship between performance standards is provided in Section 2.4.  

2.1 Source Control and Site Design Requirements for 

All Development Projects  

2.1.1 Performance Standards 

MS4 Permit Provision E.3.a 

This section defines performance standards for source control and site design practices that are 
applicable to all projects (regardless of project type or size; both Standard Projects and PDPs) when 
local permits are issued, including unpaved roads and flood management projects. 

2.1.1.1 General Requirements 

All projects shall meet the following general requirements: 

1) Onsite BMPs must be located to remove pollutants from runoff prior to its discharge to any 
receiving waters, and as close to the source as possible; 
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2) Structural BMPs must not be constructed within waters of the United States (U.S.); and 

3) Onsite BMPs must be designed and implemented with measures to avoid the creation of 
nuisance or pollution associated with vectors (e.g., mosquitoes, rodents, or flies). 

2.1.1.2 Source Control Requirements 

Pollutant source control BMPs are features that must be implemented to address specific 
sources of pollutants.  

The following source control BMPs must be implemented at all development projects where 
applicable and technically feasible: 

1) Prevention of illicit discharges into the MS4; 

2) Storm drain system stenciling or signage; 

3) Protection of outdoor material storage areas from rainfall, run-on, runoff, and wind dispersal; 

4) Protection of materials stored in outdoor work areas from rainfall, run-on, runoff, and wind 
dispersal; 

5) Protection of trash storage areas from rainfall, run-on, runoff, and wind dispersal; and 

6) Use of any additional BMPs determined to be necessary by the Authority to minimize pollutant 
generation at each project. 

Further guidance is provided in Section 2.1.2 and Chapter 4. Additionally, all BMPs relevant to the 
Authority’s jurisdiction are in Appendix B of the SWMP.  

2.1.1.3 Site Design Requirements 

Site design requirements are qualitative requirements that apply to the layout and design of 
ALL development project sites (Standard Projects and PDPs).  

Site design performance standards define minimum requirements for how a site must incorporate LID 
BMPs, including the locations of BMPs and the use of integrated site design practices. The following 
site design practices must be implemented at all development projects, where applicable and 
technically feasible: 

1) Maintenance or restoration of natural storage reservoirs and drainage corridors (including 
topographic depressions, areas of permeable soils, natural swales, and ephemeral and 
intermittent streams)3; 

2) Buffer zones for natural water bodies (where buffer zones are technically infeasible, require 
project applicant to include other buffers such as trees, access restrictions, etc.); 

3) Conservation of natural areas within the project footprint, including existing trees, other 
vegetation, and soils; 

 
3 Development projects proposing to dredge or fill materials in waters of the U.S. must obtain a Clean Water Act 
Section 401 Water Quality Certification. Projects proposing to dredge or fill waters of the state must obtain waste discharge 
requirements. 
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4) Construction of streets, sidewalks, or parking lot aisles to the minimum widths necessary, 
provided public safety is not compromised; 

5) Minimization of the impervious footprint of the project; 

6) Minimization of soil compaction to landscaped areas; 

7) Disconnection of impervious surfaces through distributed pervious areas; 

8) Landscaped or other pervious areas designed and constructed to effectively receive and 
infiltrate, retain and/or treat runoff from impervious areas, prior to discharging to the MS4; 

9) Small collection strategies located at, or as close as possible to, the source (i.e., the point where 
storm water initially meets the ground) to minimize the transport of runoff and pollutants to 
the MS4 and receiving waters; 

10) Use of permeable materials for projects with low traffic areas and appropriate soil conditions; 

11) Landscaping with native or drought tolerant species; and 

12) Harvesting and use of precipitation. 

A key aspect of this performance standard is that these design features must be used where applicable 
and feasible. Responsible implementation of this performance standard depends on evaluating 
applicability and feasibility. Further guidance is provided in Section 2.1.2 and Chapter 4.  

Additional site design requirements may apply to PDPs.  

Site design decisions may influence the ability of a PDP to meet applicable performance standards for 
pollutant control (as defined in Section 2.2). For example, the layout of the site drainage and 
reservation of areas for BMPs relative to areas of infiltrative soils may influence the feasibility of 
capturing and managing storm water to meet storm water pollutant control requirements. As such, 
the Authority may require additional site design practices, beyond those listed above, to be considered 
and documented as part of demonstrating conformance to storm water pollutant control 
requirements.  

2.1.2  Concepts and References 

Land development tends to increase the amount of pollutants in storm water runoff.  

Land development generally alters the natural conditions of the land by removing vegetative cover, 
compacting soil, and/or affecting placement of concrete, asphalt, or other impervious surfaces. These 
impervious surfaces facilitate entrainment of urban pollutants in storm water runoff (such as 
pesticides, petroleum hydrocarbons, heavy metals, and pathogens) that are otherwise not generally 
found in high concentrations in the runoff from the natural environment. Pollutants that accumulate 
on impervious surfaces and actively landscaped pervious surfaces may contribute to elevated levels of 
pollutants in runoff relative to the natural condition. 

Land development also impacts site hydrology.  

Impervious surfaces greatly affect the natural hydrology of the land because they do not allow natural 
infiltration, retention, evapotranspiration, and treatment of storm water runoff to take place. Instead, 
storm water runoff from impervious surfaces is typically and has traditionally been directed through 
pipes, curbs, gutters, and other hardscape into receiving waters, with little treatment, at significantly 
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increased volumes and accelerated flow rates over what would occur naturally. The increased pollutant 
loads, storm water volume, discharge rates and velocities, and discharge durations from the MS4 
adversely impact stream habitat by causing accelerated, unnatural erosion and scouring within creek 
beds and banks. Compaction of pervious areas can have a similar effect as impervious surfaces on 
natural hydrology. 

Site design LID involves attempting to maintain or restore the predevelopment hydrologic 
regime.  

LID is a comprehensive land planning and engineering design approach with a goal of maintaining 
and enhancing the pre-development hydrologic regime of urban and developing watersheds. LID 
designs seek to control storm water at the source, using small-scale integrated site design and 
management practices to mimic the natural hydrology of a site, retain storm water runoff by 
minimizing soil compaction and impervious surfaces, and disconnect storm water runoff from 
conveyances to the storm drain system. Site design LID BMPs may use interception, storage, 
evaporation, evapotranspiration, infiltration, and filtration processes to retain and/or treat pollutants 
in storm water before it is discharged from a site. Examples of site design LID BMPs include 
permeable pavements, rain gardens, rain barrels, grassy swales, soil amendments, and native plants. 

Site design must be considered early in the design process. 

Site designs tend to be more flexible in the early stages of project planning than later when plans 
become more detailed. Because of the importance of the location of BMPs, site design shall be 
considered as early as the planning/tentative design stage. Site design is critical for feasibility of storm 
water pollutant control BMPs (Section 2.2). 

Source control and site design (LID) requirements help avoid impacts by controlling 
pollutant sources and changes in hydrology.  

Source control and site design practices prescribed by the MS4 Permit are the minimum management 
practices, control techniques and system, design, and engineering methods to be included in the 
planning procedures to reduce the discharge of pollutants from development projects, regardless of 
size or purpose of the development. In contrast to storm water pollutant control BMPs, which are 
intended to mitigate impacts, source control and site design BMPs are intended to avoid or minimize 
these impacts by managing site hydrology, providing treatment features integrated within the site, and 
reducing or preventing the introduction of pollutants from specific sources. Implementation of site 
design BMPs results in reduction in storm water runoff generated by the site. Methods to estimate 
effective runoff coefficients and the storm water runoff produced by the site after site design BMPs 
are implemented are presented in Appendix B.2. This methodology is applicable for PDPs that are 
required to estimate runoff produced from the site with site design BMPs implemented so that they 
can appropriately size storm water pollutant control BMPs. 

The location of BMPs matters.  

The site design BMPs listed in the performance standard include practices that either prevent runoff 
from occurring or manage runoff as close to the source as possible. These BMPs help create a more 
hydrologically effective site and reduce the requirements that pollutant control BMPs must meet, 
where required. Additionally, because sites may have spatially variable conditions, the locations 
reserved for structural BMPs within the site can influence whether these BMPs can feasibly retain, 
treat, and/or detain storm water to comply with structural pollutant control requirements, where 
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applicable. Finally, the performance standard specifies that onsite BMPs must remove pollutants from 
runoff prior to discharge to any receiving waters or the MS4 must be located/constructed as close to 
the pollutant generating source as possible, and must not be constructed within waters of the U.S. 

The selection of BMPs also matters.  

The lists of source control and site design BMPs specified in the performance standard must be used 
“where applicable and feasible.” This is an important concept – BMPs should be selected to meet the 
MS4 permit requirements and are feasible with consideration of site conditions and project type. By 
using BMPs that are applicable and feasible, the project can achieve benefits of these practices, while 
not incurring unnecessary expenses (associated with using practices that do not apply or would not be 
effective) or creating undesirable conditions (e.g., infiltration-related issues, vector concerns including 
mosquito breeding, etc.). 

Methods to select and design BMPs and demonstrate compliance with source control and site design 
requirements are presented in Chapter 4. 

2.2 Storm Water Pollutant Control Requirements for 

PDPs 

2.2.1 Storm Water Pollutant Control Performance Standard 

MS4 Permit Provision E.3.c.(1) 

Storm water pollutant control BMPs for PDPs shall meet the following performance standards: 

(a) Each PDP shall implement BMPs that are designed to retain (i.e., intercept, store, infiltrate, 
evaporate, and evapotranspire) onsite the pollutants contained in the volume of storm water 
runoff produced from a 24-hour, 85th percentile storm event (DCV]). The 24-hour, 85th 
percentile storm event shall be based on Figure B.1-1 in Appendix B or an approved site-
specific rainfall analysis. 

(i) If it is not technically feasible to implement retention BMPs for the full DCV onsite for a 
PDP, then the PDP shall use biofiltration BMPs for the remaining volume not reliably 
retained. Biofiltration BMPs must be designed as described in Appendix F to have an 
appropriate hydraulic loading rate to maximize storm water retention and pollutant 
removal and to prevent erosion, scour, and channeling within the BMP, and must be sized 
to: 

[a]. Treat 1.5 times the DCV not reliably retained onsite, OR 

[b]. Treat the DCV not reliably retained onsite with a flow-through design that has a total 
volume, including pore spaces and pre-filter detention volume, sized to hold at least 
0.75 times the portion of the DCV not reliably retained onsite. 

(ii) If biofiltration BMPs are not technically feasible, then the PDP shall use flow-through 
treatment control BMPs (selected and designed per Appendix B.6) to treat runoff leaving 
the site AND participate in alternative compliance to mitigate for the pollutants from the 
DCV not reliably retained onsite pursuant to Section 2.2.1.(b). Flow-through treatment 
control BMPs must be sized and designed to: 
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[a]. Remove pollutants from storm water to the MEP (defined by the MS4 Permit) by 
following the guidance in Appendix B.6; and 

[b]. Filter or treat either (1) the maximum flow rate of runoff produced from a rainfall 
intensity of 0.2 inch of rainfall per hour for each hour of a storm event, or (2) the 
maximum flow rate of runoff produced by the 85th percentile hourly rainfall 
intensity (for each hour of a storm event), as determined from the local historical 
rainfall record, multiplied by a factor of 2 (both methods may be adjusted for the 
portion of the DCV retained onsite as described in Appendix B.6); and 

[c]. Meet the flow-through treatment control BMP treatment performance standard 
described in Appendix B.6.  

(b) A PDP may be allowed to participate in an ACP in lieu of fully complying with the 
performance standards for storm water pollutant control BMPs onsite if the ACP outlined in 
Section 1.8 is followed. When an ACP is used: 

(i) The PDP must mitigate for the portion of the DCV not reliably retained onsite. 

(ii) Flow-through treatment control BMPs must be implemented to treat the portion of the 
DCV that is not reliably retained onsite. Flow-through treatment control BMPs must be 
selected and sized in accordance with Appendix B.6. 

(iii) A PDP may be allowed to propose an ACP not identified in the WMAA of the WQIP if 
the requirements in Section 1.8 are met at the discretion of P&EAD. 

Demonstrations of feasibility findings and calculations to justify BMP selection and design shall be 
provided by the project applicant in the SWQMP to the satisfaction of P&EAD. Methodology to 
demonstrate compliance with the performance standards, described above, applicable to storm water 
pollutant control BMPs for PDPs, is detailed in Chapter 5. 

2.2.2 Concepts and References 

Retention BMPs are the most effective type of BMPs to reduce pollutants discharging to MS4s 
when they are sited and designed appropriately.  

Retention of the required DCV will achieve 100 percent pollutant removal efficiency (i.e., prevent 
pollutants from discharging directly to the MS4). Thus, retention of as much storm water onsite as 
technically feasible is the most effective way to reduce pollutants in storm water discharges to, and 
consequently from, the MS4 and remove pollutants in storm water discharges from a site to the MEP.  

However, to accrue these benefits, retention BMPs must be technically feasible and suitable for the 
project. Retention BMPs that fail prematurely, under-perform, or result in unintended consequences 
because of improper selection or siting may be less effective than other BMP types and pose other 
issues for tenants and the Authority. Therefore, this Manual provides criteria for evaluating feasibility 
and options for other types of BMPs to be used if retention is not technically feasible. 
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Biofiltration BMPs can be sized to achieve approximately the same pollutant removal as 
retention BMPs.  

In the case in which the entire DCV cannot be retained onsite because it is not technically feasible, 
PDPs are required to use biofiltration BMPs with specific sizing and design criteria listed in 
Appendices B.5 and F. These sizing and design criteria are intended to provide a level of long-term 
pollutant removal that is reasonably equivalent to retention of the DCV. 

Flow-through treatment BMPs are required to treat the pollutant loads in the DCV not 
retained or biofiltered onsite to the MEP.  

If the pollutant loads from the full DCV cannot feasibly be retained or biofiltered onsite, then PDPs 
are required to implement flow-through treatment control BMPs to remove the pollutants to the MEP 
for the portion of the DCV that could not be feasibly retained or biofiltered. Flow-through treatment 
BMPs may be implemented to address onsite storm water pollutant control requirements only if 
coupled with an offsite ACP that mitigates the portion of the pollutant load in the DCV not retained 
or biofiltered onsite. 

Offsite Alternative Compliance Program may be available.  

The MS4 Permit allows the Authority discretion to grant PDPs permission to use an ACP for meeting 
the pollutant control performance standard. Onsite and offsite mitigation is required when a PDP is 
allowed to use an ACP. The specific parameters of the Authority’s ACP are in Appendix J. 

Methods to design and demonstrate compliance with storm water pollutant control BMPs are 
presented in Chapter 5. Definitions and concepts that should be understood when sizing storm water 
pollutant control BMPs to comply with the performance standards are explained in the following 
subsections. 

2.2.2.1 Best Management Practices 

To minimize confusion, this Manual considers all references to “facilities,” “features,” or “controls” 
to be incorporated into development projects as BMPs. 

2.2.2.2 DCV 

The MS4 Permit requires pollutants be addressed for the runoff from the 24-hour, 85th percentile 
storm event (“DCV”) as the design standard to which PDPs must comply.  

The 24-hour, 85th percentile storm event is the event that has a precipitation total greater than or 
equal to 85 percent of all storm events over a given period of record in a specific area or location. For 
example, to determine the 85th percentile storm event in a specific location, the following steps would 
be followed: 

• Obtain representative precipitation data, preferably no less than 30-year period, if possible.  

• Divide the recorded precipitation into 24-hour precipitation totals. 

• Filter out events with no measurable precipitation (less than 0.01 inch of precipitation). 

• Of the remaining events, calculate the 85th percentile value (i.e., 15 percent of the storms 
would be greater than the number determined to be the 24-hour, 85th percentile storm). 
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The 24-hour, 85th percentile storm event depth is then used in hydrologic calculations to calculate the 
DCV for sizing storm water pollutant control BMPs. An exhibit showing the 24-hour, 85th percentile 
storm depth across San Diego County and the methodology used to develop this exhibit is included 
in Appendix B.1.2. The 24-hour, 85th percentile storm event depth for SAN is 0.5 inch. Guidance to 
estimate the DCV is presented in Appendix B.1. 

2.2.2.3 Implementation of Storm Water Pollutant Control BMPs 

The MS4 Permit requires that the PDP applicants proposing to meet the performance standards onsite 
implement storm water pollutant control BMPs in the order listed below. That is, the PDP applicant 
first needs to implement all feasible onsite retention BMPs needed to meet the storm water pollutant 
control BMP requirements prior to installing onsite biofiltration BMPs, and then onsite biofiltration 
BMPs prior to installing onsite flow-through treatment control BMPs.  

PDPs may be allowed to participate in an ACP. Section 1.8 provides additional guidance. 

Retention BMPs: Structural measures that provide retention (i.e., intercept, store, infiltrate, 
evaporate, and evapotranspire) of storm water as part of pollutant control strategy. Examples include 
infiltration BMPs and cisterns, bioretention BMPs, and biofiltration with partial retention (PR) BMPs. 

Biofiltration BMPs: Structural measures that provide biofiltration of storm water as part of the 
pollutant control strategy. Example includes biofiltration BMPs. 

Flow-through treatment control BMPs: Structural measures that provide flow-through treatment 
as part of the pollutant control strategy. Examples include vegetated swales and media filters. 

For example, if the DCV from a site is 10,000 cubic feet (ft3) and it is technically feasible to implement 
2,000 ft3 of retention BMPs and 9,000 ft3 of biofiltration BMPs sized using Section 2.2.1.(a)(if)[a], and 
the jurisdiction has an ACP to satisfy the requirements of this Manual the project applicant should: 

1) First, design retention BMPs for 2,000 ft3. 

2) Then complete a technical feasibility form for retention BMPs (included in Appendices C and 
D), demonstrating that it is technically feasible only to implement retention BMPs for 2,000 ft3. 

3) Then design biofiltration BMPs for 9,000 ft3 (calculate equivalent volume for which the 
pollutants are retained = 9,000/1.5 = 6,000 ft3). 

4) Then complete a technical feasibility for biofiltration BMPs, demonstrating that it is technically 
feasible only to implement biofiltration BMPS for 9,000 ft3. 

5) Estimate the DCV that could not be retained or biofiltered = 10,000 ft3 – (2,000 ft3 + 6,000 ft3) 
= 2,000 ft3. 

6) Implement flow-through treatment control BMPs to treat the pollutants in the remaining 
2,000 ft3. Refer to Appendix B.6 for guidance for designing flow-through treatment control 
BMPs. 

7) Also participate in an ACP for 2,000 ft3. Refer to Section 1.8 for additional guidance on 
participation in an ACP. 



Chapter 2: Performance Standards and Concepts 

 

27  February 2022 

2.2.2.4 Technical Feasibility 

MS4 Permit Requirement E.3.c.(5) 

Analysis of technical feasibility is necessary to select the appropriate BMPs for a site.  

PDPs are required to implement pollutant control BMPs in the order of priority in Section 2.2.2.3 
based on determinations of technical feasibility. To assist the project applicant in selecting BMPs, this 
Manual includes a defined process for evaluating feasibility. Conceptually, the feasibility criteria 
contained in this Manual are intended to: 

• Promote reliable and effective long-term operations of BMPs by providing a BMP selection 
process that eliminates the use of BMPs that are not suitable for site conditions, project type 
or other factors;  

• Minimize significant risks to property, human health, and/or environmental degradation (e.g., 
geotechnical stability, groundwater quality) because of selection of BMPs that are undesirable 
for a given site; and 

• Describe circumstances under which regional and watershed-based strategies, as part of an 
approved WMAA and an ACP developed by the Authority, may be selected. 

Steps for performing technical feasibility analyses are described in detail in Chapter 5. More specific 
guidance related to geotechnical investigation guidelines for feasibility of storm water infiltration and 
groundwater quality and water balance factors is provided in Appendices C and D, respectively.  

2.2.2.5 Biofiltration BMPs 

The MS4 Permit requires that biofiltration BMPs be designed to have an appropriate hydraulic loading 
rate to maximize storm water retention and pollutant removal and to prevent erosion, scour, and 
channeling within the BMP. Appendix F has guidance for hydraulic loading rates and other 
biofiltration design criteria to meet these required goals. Appendix F also has a checklist to be 
completed by the project SWQMP preparer during plan submittal. Guidance for sizing biofiltration 
BMPs is included in Chapter 5 and Appendices B.5 and F. 

2.2.2.6 Flow-through Treatment Control BMPs (for use with Alternative 
Compliance) 

MS4 Permit Requirement E.3.d.2-3 

The MS4 Permit requires that the flow-through treatment control BMP selected by the PDP applicant 
be ranked with high or medium pollutant removal efficiency for the most significant pollutant of 
concern. The following steps are used to select the flow-through treatment control BMP: 

• Step 1: Identify the pollutant(s) of concern by considering the following at a minimum 
(1) receiving water quality; (2) highest priority water quality conditions identified in the 
Watershed Management Areas Water Quality Improvement Plan; (3) land use type of the 
project and pollutants associated with that land use type, and (4) pollutants expected to be 
present onsite 
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• Step 2: Identify the most significant pollutant of concern. A project could have multiple most-
significant pollutants of concerns and shall include the highest priority water quality condition 
identified in the watershed WQIP (i.e., copper and zinc in wet weather for the Authority) and 
pollutants expected to be presented onsite/from land use. 

• Step 3: Determine the effectiveness of the flow-through treatment control BMP for the 
identified most significant pollutant of concern. 

The methodology for sizing flow-through treatment control BMPs and the resources required to 
identify the pollutant(s) of concern and effectiveness of flow-through treatment control BMPs are 
included in Chapter 5 and Appendix B.6. 

2.3 Hydromodification Management Requirements for 

PDPs 

2.3.1 Hydromodification Management Performance Standards 

MS4 Permit Provision E.3.c.(2) 

The MS4 Permit defines performance standards for hydromodification management, including flow 
control of post-project storm water runoff and protection of critical sediment yield areas, that shall be 
met by all PDPs unless exempt from hydromodification management requirements per Section 1.6. 
Hydromodification management requirements apply to both new development and redevelopment 
PDPs, except those that are exempt based on discharging to downstream channels or water bodies 
that are not subject to erosion, as defined in either the MS4 Permit (Provision E.3.c.(2).(d)) or the 
WMAA for the watershed in which the project resides. Exemptions from hydromodification 
management requirements are described in Section 1.6. 

All projects discharging storm water from SAN are exempt from hydromodification management 
requirements because all discharges drain to an enclosed embayment (San Diego Bay). Project 
applicants are to state in the project SWQMP that the hydromodification management exemption 
outlined in Section 1.6 applies to their projects.  

2.4 Relationship Among Performance Standards 

An integrated approach can provide significant cost savings by utilizing design features that 
meet multiple standards.  

Site design/LID and storm water pollutant control are separate requirements to be addressed in 
development project design. Each has its own purpose, and each has separate performance standards 
that must be met. However, effective project planning involves understanding the ways in which these 
standards are related and how single suites of design features can meet more than one standard.  
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Site design features (aka LID) can be effective at reducing the runoff to downstream BMPs.  

Site design BMPs serve the purpose of minimizing impervious areas and therefore reducing post-
project runoff, the potential transport of pollutants offsite, and the potential for downstream erosion 
caused by increased flow rates and durations. By reducing post-project runoff through site design 
BMPs, the amount of runoff that must be managed for pollutant control can be reduced. 

Single structural BMPs, particularly retention BMPs, can meet or contribute to pollutant 
control objectives.  

The objective of structural BMPs for pollutant control is to reduce offsite transport of pollutants. The 
most effective structural BMPs to meet the objective are BMPs that are based on retention of storm 
water runoff where feasible. Both storm water pollutant control and flow control for 
hydromodification management can be achieved within the same structural BMP(s). However, 
demonstrating that the separate performance requirements for pollutant control and 
hydromodification management are met must be shown separately. Because hydromodification 
management is not required by the Authority, only pollutant control requirements must be 
demonstrated. 

The design process should start with an assessment of the feasibility to retain or partially 
retain the DCV for pollutant control, and then determine the type of BMPs to be used for 
pollutant control. 

A typical design process for a single structural BMP to meet the pollutant control performance 
standard involves initiating the structural BMP design based on the performance standard that is 
expected to require the largest volume of storm water to be retained. 
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Chapter 

3  
 Development Project 

Planning and Design 

Compliance with source control/site design and pollutant control BMPs, as applicable, requires 
coordination of site, landscape, and project storm water plans. It also involves provisions for O&M 
of structural BMPs. To effectively comply with applicable requirements, a stepwise approach is 
recommended. This chapter outlines a stepwise, systematic approach (Figure 3-1) for preparing a 
comprehensive storm water management design for Standard Projects and PDPs. 

STEP 1: 
Coordinate Among Disciplines 

Refer to Section 3.1 

 Purpose: Engage and coordinate with owner and other project 
disciplines (e.g., architect, engineer) early in the design and throughout 
the design process to support appropriate project decisions. 

   

STEP 2: 
Gather Project Site Information 

Refer to Section 3.2 

 Purpose: Gather information necessary to inform overall storm water 
planning process and specific aspects of BMP selection; determine the 
applicable storm water requirements for the project. 

   

STEP 3: 
Develop Conceptual Site Layout and 

Storm Water Control Strategies 
Refer to Section 3.3 

 Purpose: Use the information obtained in Step 2 to inform the 
preliminary site design and storm water management strategy. The 
scope of this step varies depending on whether the project is a 
Standard Project or a PDP.  

   

STEP 4: 
Develop Complete Storm Water 

Management Design 
Refer to Section 3.4 

 Purpose: Develop the complete storm water management design by 
incorporating the site design and storm water management strategies 
identified in Step 3 and conducting design level analyses. Integrate the 
storm water design with the site plan and other infrastructure plans. 

FIGURE 3-1. Approach for Developing a Comprehensive Storm Water Management Design 

A stepwise approach is not mandatory, and adaptation of this stepwise approach to better fit with 
unique project features is encouraged. However, taking a stepwise, systematic approach of some sort 
for planning and design has several advantages. First, it helps ensure that applicable requirements and 
design goals are identified early in the process. Second, it helps ensure that key data about the site, 
watershed, and project are collected at the appropriate time in the project development process, and 
the analyses are suited to the decisions that need to be made at each phase. Third, taking a systematic 
approach helps identify opportunities for retention of storm water that may not be identified in a less 
systematic process. Finally, a systematic approach helps ensure that constraints and unintended 
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consequences are considered and used to inform BMP selection and design, and related project 
decisions.  

Authority-specific special requirements are listed in Section 3.5, and requirements for phased projects 
are in Section 3.6. It is recommended that a preliminary site design be submitted prior to formally 
applying for project approvals. The preliminary site design should incorporate a conceptual plan for 
site drainage, including self-treating and self-retaining areas and the location and approximate sizes of 
any treatment facilities. Any initial feasibility assessments for retaining the full DCV onsite should also 
be provided. This additional up-front design effort will likely save time and avoid potential delays later 
in the review process.  

3.1 Coordination Among Disciplines  

Storm water management design requires close coordination among multiple disciplines because 
storm water management design affects the site layout and should therefore be coordinated among 
the project team as necessary from the start. The following are entities/disciplines that are frequently 
involved with storm water management design, along with their potential roles: 

Owner: 

• Engage the appropriate disciplines needed for the project and facilitate exchange of 
information between disciplines. 

• Identify who will be responsible for long-term O&M of storm water management features, 
and initiate maintenance agreements when applicable. 

• Ensure that whole life cycle costs are considered in the selection and design of storm water 
management features and that a source of funding is provided for long-term maintenance.  

• Identify the party responsible for inspecting structural BMPs at each significant construction 
stage and at completion to provide certification of structural BMPs following construction. 

Planner: 

• Communicate overall project planning criteria to the team, such as planned development 
density, parking requirements, project-specific planning conditions, conditions of approval 
from prior entitlement actions (e.g., CEQA, 401 certifications), and locations of open space 
and environmentally sensitive areas that are protected from disturbance (e.g., the least tern 
nesting area in the southwestern corner of SAN). 

• Consider locations of storm water facilities early in the conceptual site layout process. 

• Assist in developing the site plan. 

Architect: 

• Participate in siting and design (architectural elements) of storm water BMPs. 

Civil Engineer: 

• Determine storm water requirements applicable to the site (e.g., Standard Project versus PDP). 

• Obtain site-specific information (e.g., watershed information, infiltration rates) and develop 
viable storm water management options that meet project requirements. 
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• Reconcile storm water management requirements with other site requirements (e.g., fire 
access, Americans with Disabilities Act accessibility, parking, open space). 

• Develop site layout and site design, including preliminary and final design documents or plans. 

• Select and design BMPs; conduct and document associated analyses; and prepare BMP design 
sheets, details, and specifications. 

• Prepare project SWQMP submittals. 

Landscape Architect and/or Horticulturist/Agronomist: 

• Select appropriate plants for vegetated storm water features and BMPs and prepare planting 
plans. 

• Develop specifications for planting, vegetation establishment, and maintenance. 

• Assist in developing irrigation plans/rates to minimize water application and non-storm water 
runoff from the project site. 

Geotechnical Engineer 

• Assist in preliminary infiltration feasibility screening of the site to help inform project layout 
and initial BMP selection, including characterizing soil, groundwater, geotechnical hazards, 
utilities, and any other factors applicable for the site.  

• Conduct detailed analyses at proposed infiltration BMP locations to confirm or revise 
feasibility findings and provide design infiltration rates.  

• Provide recommendations for infiltration testing that must be conducted during the 
construction phase, if needed to confirm pre-construction infiltration estimates.  

3.2 Gathering Project Site Information 

To make decisions related to selection and design of storm water management BMPs, it is necessary 
to gather relevant project site information, including physical site information, proposed uses of the 
site, level of storm water management requirements (i.e., determination of whether it is a Standard 
Project or a PDP), proposed storm water discharge locations, potential/anticipated storm water 
pollutants based on the proposed uses of the site, receiving water sensitivity to pollutants and 
susceptibility to erosion, and other site requirements and constraints.  

The amount and type of information that should be collected depend on the project type (i.e., whether 
it is a Standard Project or a PDP with pollutant control requirements). Refer to Figure 1-1 in Chapter 1 
to identify the project type.  

Information should be gathered only to the extent necessary to inform the storm water management 
design. In some cases, it is not necessary to conduct site-specific analyses to precisely characterize 
conditions. For example, if depth to groundwater is known to be approximately 100 feet based on 
regional surveys, it is not necessary to also conduct a site-specific assessment of depth to groundwater 
to determine whether the depth is 90 feet or 110 feet on the project site. The difference between these 
values would not influence the storm water management design. In other cases, some information is 
not applicable. For example, on an existing development site, there may be no natural hydrologic 



Chapter 3: Development Project Planning and Design 

 

34  February 2022 

features remaining; therefore, these features do not need to be characterized. The lack of natural 
hydrologic features can be simply noted without further effort required.  

Submittal templates (in Appendix A) are provided to facilitate gathering information about the project 
site for BMP selection and design. The checklists in Appendix H may also be necessary, depending 
on the type of BMP selected. As part of planning for the site investigation, it is helpful to review the 
subsequent steps (Sections 3.3 and 3.4) to gain familiarity with how the site information will be used 
in making decisions about site layout and storm water BMP selection and design. This can help 
prioritize the data that are collected. 

3.3 Developing Conceptual Site Layout and Storm 

Water Control Strategies 

Once preliminary site information has been obtained, the site can be assessed for storm water 
management opportunities and constraints that inform the overall site layout. Considering the project 
site data discussed above, it is essential to identify potential locations for storm water management 
features at a conceptual level during the site planning phase. Storm water management requirements 
must be considered a key factor in laying out the overall site. Preliminary design of permanent storm 
water BMPs is partially influenced by whether the project is a Standard Project or a PDP. Table 3-1 
presents the applicability of different subsections in this Manual based on project type and must be 
used to determine which requirements apply to a given project. 

TABLE 3-1. Applicability of Section 3.3 Subsections for Different Project Types 

3.3.1 Preliminary Design Steps for All Development Projects  

All projects must incorporate source control and site design BMPs. The following systematic approach 
outlines these site planning considerations for all development projects:  

1) Review Chapter 4 to become familiar with the menu of source control and site design practices 
that are required. 

2) Review the preliminary site information gathered in Section 3.2, specifically related to: 

a) Natural hydrologic features that can be preserved and/or protected; 

b) Soil information; 

Project Type Section 3.3.1 Section 3.3.2 Section 3.3.3 Section 3.3.4 

Standard Project 
 

NA NA NA 

PDP With Only Pollutant 
Control Requirements  

 

NA   

PDP With Pollutant and 
Hydromodification 

Management Requirements 

Requirements not applicable to Authority projects. 
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c) General drainage patterns (i.e., general topography, points of connection to the storm 
drain or receiving water); 

d) Pollutant sources that require source controls; and 

e) Information gathered and summarized in the Site Information Checklist for Standard 
Projects (Appendix A.3). 

3) Create opportunities for source control and site design BMPs by developing an overall 
conceptual site layout that allocates space for site design BMPs and promotes drainage patterns 
that are effective for hydrologic control and pollutant source control. For example: 

a) Locate pervious areas down gradient from buildings where possible to allow for 
dispersion. 

b) Identify parts of the project that could be drained via overland vegetated conveyance 
rather than piped connections. 

c) Develop traffic circulation patterns that are compatible with minimizing street widths. 

4) As part of Section 3.4, refine the selection and placement of source control and site design 
BMPs and incorporate them into project plans. Compliance with site design and source 
control requirements shall be documented as described in Chapter 4. 

3.3.2 Evaluation of Critical Coarse Sediment Yield Areas 

For PDPs that are required to meet hydromodification management requirements, the potential 
presence of critical coarse sediment yield areas exist within or upstream of the project site is to be 
evaluated. However, this requirement does not apply to Authority projects, because all runoff from 
SAN discharges directly to an enclosed embayment and is exempt from hydromodification 
management requirements. 

3.3.3 Drainage Management Areas 

Drainage management areas (DMAs) provide an important framework for feasibility screening, BMP 
prioritization, and storm water management system configuration. BMP selection, sizing, and 
feasibility determinations must be made at the DMA level; therefore, delineation of DMAs is highly 
recommended at the conceptual site planning phase and is mandatory for completing the project 
design and meeting submittal requirements. This section provides guidance on delineating DMAs that 
is intended to be used as part of Sections 3.3 and 3.4. 

Definitions of DMAs are based on the proposed drainage patterns of the site and the BMPs to which 
they drain. During the early phases of the project, DMAs shall be delineated based on onsite drainage 
patterns and possible BMP locations identified in the site planning process. DMAs should not overlap 
and should be similar with respect to BMP opportunities and feasibility constraints. More than one 
DMA can drain to the same BMP. However, because the BMP sizes are determined by the runoff 
from the DMA, a single DMA may not drain to more than one BMP. See Figure 3-2. 
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FIGURE 3-2. DMA Delineation 

In some cases, in early planning phases, it may be appropriate to generalize the proposed treatment 
plan by simply assigning a certain BMP type to an entire planning area (e.g., Parking lot X will be 
treated with bioretention) and calculating the total sizing requirement without identifying the specific 
BMP locations at that time. This planning area would be later subdivided for design-level calculations. 
Section 5.2 provides additional guidance on DMA delineation. A runoff factor (such as a “C” factor 
used in the rational method) should be used to estimate the runoff draining to the BMP. Appendix 
B.1 provides guidance in estimating the runoff factor for the drainage area draining to a BMP. 

BMPs must be sized to treat the DCV from the total area draining to the BMP, including any offsite 
or onsite areas that comingle with project runoff and drains to the BMP. To minimize offsite flows 
treated by project BMPs, consider diverting upgradient flows subject to local drainage and flood 
control regulation. An example is shown in Figure 3-3. 
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FIGURE 3-3. Tributary Area for BMP Sizing 
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3.3.4 Developing Conceptual Storm Water Control Strategies 

This step applies to PDPs only. The goal of this step is to develop conceptual storm water control 
strategies that are compatible with the site conditions, including siting and preliminary selection of 
structural BMPs. At this phase of project planning, it is typically still possible for storm water 
considerations to influence the site layout to better accommodate storm water design requirements. 
The product of this step should be a general, but concrete, understanding of the storm water 
management parameters for each DMA, the compatibility of this approach with the site design, and 
preliminary estimates of BMP selection. For simpler sites, this step could be abbreviated in favor of 
skipping forward to design-level analyses in Section 3.4. However, for larger and/or more complex 
sites, this section can provide considerable value and can help evaluation of storm water management 
requirements on common ground with other site planning considerations.  

The following systematic approach is recommended: 

1) Review the preliminary site information gathered in Section 3.2, specifically related to 
information gathered and summarized in the Site Information Checklist for PDPs 
(Appendix A.4). 

2) Identify self-mitigating, de minimis areas, and/or potential self-retaining DMAs that can be 
isolated from the remainder of the site (see Section 5.2). 

3) Estimate the DCV for each remaining DMAs (see Appendix B.1). 

4) Determine whether there is a potential opportunity for harvest and use (HU) of storm water 
from the project site. See Section 5.4.1 for harvest and use feasibility screening, which is based 
on water demand at the project site. For most sites, there is limited opportunity; therefore, 
evaluating this factor early can help simplify later decisions.  

5) Estimate potential runoff reduction and the DCV that could be achieved with site design 
BMPs (see Section 5.3 and Appendix B.2) and harvest and use BMPs (see Appendix B.3).  

6) Based on the remaining runoff after accounting for Steps 2 through 5, estimate BMP space 
requirements. Identify applicable structural BMP requirements (i.e., storm water pollutant 
control) and conduct approximate sizing calculations to determine the overall amount of 
storage volume and/or footprint area required for BMPs. Use the worksheets in Appendices 
B.4 and B.5 to estimate sizing requirements for different types of BMPs. 

7) Conduct a preliminary screening of infiltration feasibility conditions as part of site planning to 
identify areas that are conducive to infiltration. Recommended factors to consider include the 
following: 

a) Soil types (determined from available geotechnical testing data, soil maps, site 
observations, and/or other data sources), 

b) Approximate infiltration rates at various points on the site, obtained via approximate 
methods (e.g., simple pit test), if practicable, 

c) Groundwater elevations, 

d) Proposed depths of fill, 

e) New or existing utilities that will remain with development, 

f) Soil or groundwater contamination issues within the site or in the vicinity of the site, 
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g) Slopes and other potential geotechnical hazards that are unavoidable as part of site 
development, and 

h) Safety and accessibility considerations. 

This assessment is not intended to be final or to account for all potential factors. Rather, it is 
intended to help identify site opportunities and constraints as they relate to site planning. After 
potential BMP locations are established, a more detailed feasibility analysis is necessary (see 
Sections 3.4 and 5.4.2). Additionally, Appendices C and D provide methods for geotechnical 
and groundwater assessment applicable for screening at the planning level and design level. 
The jurisdiction may allow alternate assessment methods with appropriate documentation at 
the discretion of P&EAD. 

8) Identify tentative BMP locations based on preliminary feasibility screening, natural 
opportunities for BMPs (e.g., low areas of the site, areas near storm drain or stream 
connections), and other BMP sites that can potentially be created through effective site design 
(e.g., oddly configured or otherwise unbuildable parcels, easements, and landscape amenities, 
including open space and buffers that can double as locations for bioretention or biofiltration 
facilities).  

9) Determine tentative BMP feasibility categories for infiltration for each DMA or specific BMP 
location. Based on the results of feasibility screening and tentative BMP locations, determine 
the general feasibility categories that would apply to BMPs in these locations. Categories are 
described in Section 5.4.2 and include the following: 

a) Full infiltration condition; 

b) Partial infiltration condition; and 

c) No infiltration condition. 

Adapt the site layout to attempt to achieve infiltration to the greatest extent feasible.  

10) Consider how storm water management BMPs will be accessed for inspection and 
maintenance and provide necessary site planning allowances (access roads, inspection 
openings, setbacks, etc.). 

11) Document site planning and opportunity assessment activities as a record of the decisions that 
led to the development of the final storm water management plan. The SWQMP primarily 
shows the complete design rather than the preliminary steps in the process. However, to 
comply with the requirements of this Manual, the applicant is required to describe how storm 
water management objectives have been considered as early as possible in the site planning 
process and how opportunities to incorporate BMPs have been identified. 

3.4 Developing Complete Storm Water Management 

Design 

The complete storm water management design consists of all the elements describing the BMPs to be 
implemented, as well as integration of the BMPs with the site design and other infrastructure. The 
storm water management design shall be developed by taking into consideration the opportunities 
and/or constraints identified during the site planning phase of the project and then performing the 
final design level analysis. The scope of this step varies depending on whether the project is a Standard 
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Project or a PDP with pollutant control BMP requirements. The following systematic approach is 
recommended to develop a final site layout and storm water management design. Table 3-2 presents 
the applicability of different Manual subsections based on project type and must be used to determine 
which requirements apply to a given project. 

TABLE 3-2. Applicability of Section 3.4 Subsections for Different Project Types 

3.4.1 Steps for All Development Projects 

Standard Projects need to satisfy only the source control and site design requirements of Chapter 4, 
and then proceed to Chapter 8 to determine submittal requirements: 

1) Select, identify, and detail specific source control BMPs. See Section 4.2. 

2) Select, identify, and detail specific site design BMPs. See Section 4.3. 

3) Document that all applicable source control and site design BMPs have been used. See 
Chapter 8.  

3.4.2 Steps for PDPs With Only Pollutant Control Requirements  

The following steps primarily consist of refinements to the conceptual steps completed as part of 
Section 3.3, accompanied by design-level detail and calculations. More detailed instructions for 
selection and design of storm water pollutant treatment BMPs are provided in Chapter 5: 

1) Select locations for storm water pollutant control BMPs and delineate and characterize DMAs 
using information gathered during the site planning phase.  

2) Conduct a feasibility analysis for harvest and use BMPs. See Section 5.4.1.  

3) Conduct a feasibility analysis for infiltration to determine the infiltration condition. See 
Section 5.4.2. 

4) Based on the results of Steps 2 and 3, select the BMP category that is most appropriate for the 
site. See Section 5.5. 

5) Calculate required BMP sizes and footprints. See Appendix B (sizing methods) and 
Appendix E (design fact sheets).  

6) Evaluate whether the required BMP footprints will fit within the site, considering the site 
constraints; if not, then document infeasibility and move to the next step.  

Project Type Section 3.4.1 Section 3.4.2 Section 3.4.3 

Standard Project  NA NA 

PDP With Only Pollutant Control 
Requirements    NA 

PDP With Pollutant Control and 
Hydromodification Management 

Requirements 
Requirements do not apply to Authority projects. 
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7) If using biofiltration BMPs, document conformance with the criteria for the biofiltration 
BMPs in Appendix F, including Appendix F.1, as applicable. 

8) If needed, implement flow-through treatment control BMPs (for use with alternative 
compliance) for the remaining DCV. See Section 5.5.4 and Appendix B.6 for additional 
guidance. 

9) If flow-through treatment control BMPs (for use with alternative compliance) were 
implemented, refer to Section 1.8.  

10) Prepare a SWQMP documenting site planning and opportunity assessment activities, final site 
layout, and storm water management design. See Chapter 8. 

11) Determine and document O&M requirements. See Chapters 7 and 8. 

3.4.3 Steps for Projects With Pollutant Control and Hydromodification 

Management Requirements 

The steps to consider when hydromodification management is required primarily consist of 
refinements to the conceptual steps completed as part of Section 3.3, accompanied by design-level 
detail and calculations. However, hydromodification management is not a requirement of Authority 
projects because all runoff from SAN drains directly to an enclosed embayment.  

3.5 Project Planning and Design Requirements 

Specific to the Authority 

It should be decided during initial project design whether FMD, SAN tenants, site operators, or 
another entity will be responsible for maintaining the selected structural BMPs for PDPs. Although 
the Authority is responsible for overall operation of SAN, certain areas are operated by tenants under 
short- and long-term leases. Tenants may be responsible for maintenance of BMPs within their 
operational areas, as designated on their lease agreement. The Authority retains ultimate responsibility 
for oversight and enforcement of maintenance activities, and may levy penalties, including fines, to 
compel compliance with maintenance requirements. During project design, project proponents should 
consult with P&EAD to determine the appropriate responsible party for maintenance. 

3.6 Phased Projects 

Phased projects typically require a conceptual or master PDP SWQMP followed by more detailed 
submittals.  

For phased projects, P&EAD may request a conceptual or master SWQMP that describes and 
illustrates, in broad outline, how the drainage for the project will comply with Manual requirements. 
The level of detail in the conceptual or master SWQMP should be consistent with the scope and level 
of detail of the development approval being considered. The conceptual or master SWQMP should 
specify that a more detailed SWQMP for each later phase or portion of the project will be submitted 
with subsequent applications for approval of various project components.  
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As stated in Section 1.3, a project may not be segmented or phased into small parts either onsite or 
offsite if the effect is to reduce the quantity of impervious area and fall below thresholds for 
applicability of storm water requirements. Phased projects must consider the total area of new or 
replaced impervious surface, and applicants cannot phase work to evade PDP requirements.   
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Chapter 

4  
 Source Control and Site 

Design Requirements for All 

Development Projects 

This chapter presents the source control and site design requirements to be met by all projects, 
including Standard Projects and PDPs. Checklists H-4 for source control and H-5 for site design 
included in Appendix A can be used by both Standard Projects and PDPs to document conformance 
with the requirements. 

4.1 General Requirements (GRs) 

GR-1: Onsite BMPs must be located to remove pollutants from runoff prior to its discharge 
to any receiving waters, and as close to the source as possible. 

The location of the BMP affects the ability of the BMP to retain, and/or treat, the pollutants from the 
contributing drainage area. BMPs must remove pollutants from runoff and should be placed as close 
to the pollutant source as possible. 

How to comply: Projects shall comply with this requirement by implementing source control 
(Section 4.2) and site design BMPs (Section 4.3) that are applicable to their project and site conditions. 

GR-2: Structural BMPs must not be constructed within the waters of the U.S.  

Construction, operation, and maintenance of a structural BMP in a water body can negatively impact 
the physical, chemical, and biological integrity, as well as the beneficial uses, of the water body.  
However, alternative compliance opportunities involving restoration of areas within Waters of the 
U.S. may be identified by the Authority. 

How to comply: Projects shall comply with this requirement by preparing project plans that illustrate 
the locations of all storm water BMPs and describe or depict the location of receiving waters. 

GR-3: Onsite BMPs must be designed and implemented with measures to avoid the creation 
of nuisances or pollutions associated with vectors (e.g., mosquitoes, rodents, or flies).  

According to the California Department of Health, structural BMPs that retain standing water for 
more than 96 hours are particularly concerning for facilitating mosquito breeding. Certain site design 
features that hold standing water may similarly produce mosquitoes. 
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How to comply: Projects shall comply with this requirement by incorporating design, construction, 
and maintenance principles to drain retained water within 96 hours and minimize standing water. 
Design calculations shall be provided to demonstrate that the potential for standing water ponding at 
surface level and accessible to mosquitoes has been addressed. For water retained in biofiltration 
facilities that are not accessible to mosquitoes, this criterion is not applicable (i.e., water ponding in the 
gravel layer, water retained in the amended soil, etc.). 

4.2 Source Control (SC) BMP Requirements 

Source control BMPs avoid and reduce pollutants in storm water runoff. Everyday activities, such as 
recycling, trash disposal, and irrigation, generate pollutants that have the potential to drain to the storm 
water conveyance system. A source control BMP is defined as an activity that reduces the potential 
for storm water runoff to come into contact with pollutants. An activity could include an 
administrative action, design of a structural facility, use of alternative materials, and operation, 
maintenance, and inspection of an area.  

Where applicable and feasible, all development projects are required to implement source control 
BMPs. Source control BMPs required by the MS4 Permit (SC-1 through SC-6) are discussed in this 
section. These correspond to existing source control BMPs required by the Authority in the Authority 
SWMP; the corresponding Authority BMP numbering is noted in the discussion of each BMP. 
Additional source control BMPs may be required by the Authority, depending on project type. The 
full list of Authority source control BMPs is provided in Appendix B of the Authority SWMP.  

How to comply: Projects shall comply with this requirement by implementing source control BMPs 
listed in this section that are applicable to their project. Applicability shall be determined through 
consideration of the development project’s features and anticipated pollutant sources. Appendix E 
provides guidance for identifying source control BMPs applicable to a project. The "Source Control 
BMP Checklist for All Development Projects" in Appendix A.3 for Standard Projects and Appendix 
A.4 for PDPs shall be used to document compliance with source control BMP requirements. 

SC-1: Prevent illicit discharges into the MS4 

An illicit discharge is any discharge to the MS4 that is not composed entirely of storm water, except 
discharges pursuant to a NPDES permit and discharges resulting from firefighting activities. Projects 
must effectively eliminate discharges of non-storm water into the MS4. This may involve a suite of 
housekeeping BMPs that could include effective irrigation, dispersion of non-storm water discharges 
into landscaping for infiltration, and control of wash water from vehicle washing. This BMP 
corresponds to Authority BMPs SC01 (Non-Storm Water Management), SC04 (Aircraft, Ground 
Vehicle, and Equipment Cleaning), SC05 (Aircraft Deicing/Anti-Icing), SC09 (Building and Grounds 
Maintenance), SC11 (Lavatory Service Operation), SC12 (Outdoor Washdown/Sweeping), SC13 (Fire 
Fighting Foam Discharge), SC14 (Potable Water System Flushing), SC15 (Runway Rubber Removal), 
SC18 (Housekeeping), SC20 (Erodible Areas), SC21 (Building Repair and Construction), and SR01 
(Spill Prevention, Control, and Clean-Up). Authority BMPs are presented in detail in Appendix B of 
the Authority SWMP. 

SC-2: Identify the storm drain system using stenciling or signage 

Storm drain signs and stencils are visible source controls typically placed adjacent to the inlets. Posting 
notices regarding discharge prohibitions at storm drain inlets can prevent waste dumping. Stenciling 
shall be provided for all storm water conveyance system inlets and catch basins within the project area. 
Inlet stenciling may include concrete stamping, concrete painting, placards, or other methods 
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approved by the Authority. In addition to storm drain stenciling, projects are encouraged to post signs 
and prohibitive language (with graphical icons) that prohibit illegal dumping at building entrances and 
public access points within the project area. This BMP corresponds to Authority BMPs SC01 (Non-
Storm Water Management) and SC17 (Storm Drain Maintenance). 

Language associated with the stamping will include the words “No Dumping! Flows to Bay” or similar 

as approved by the P&EAD. 

SC-3: Protect outdoor material storage areas from rainfall, run-on, runoff, and wind dispersal 

Materials with the potential to pollute storm water runoff shall be stored in a manner that prevents 
contact with rainfall and storm water runoff. Contaminated runoff shall be managed for treatment 
and disposal (e.g., secondary containment directed to sanitary sewer). All development projects shall 
incorporate the following structural or pollutant control BMPs for outdoor material storage areas, as 
applicable and feasible:  

• Materials with the potential to contaminate storm water shall be:  

o Placed in an enclosure such as, but not limited to, a cabinet, or similar structure, or under 
a roof or awning that prevents contact with rainfall runoff or spillage to the storm water 
conveyance system; or  

o Protected by secondary containment structures such as berms, dikes, or curbs.  

• The storage areas shall be paved and sufficiently impervious to contain leaks and spills, where 
necessary.  

• The storage area shall be sloped toward a sump or another equivalent measure that is effective 
to contain spills. 

• Runoff from downspouts/roofs shall be directed away from storage areas.  

• The storage area shall have a roof or awning that extends beyond the storage area to minimize 
collection of storm water within the secondary containment area. A manufactured storage 
shed may be used for small containers. 

This BMP corresponds to Authority BMPs SC07 (Outdoor Material Storage) and SC21 (Building 
Repair and Construction).  Authority BMPs are presented in detail in Appendix B of the Authority 
SWMP. 

SC-4: Protect materials stored in outdoor work areas from rainfall, run-on, runoff, and wind 
dispersal  

Outdoor work areas have an elevated potential for pollutant loading and spills. All development 
projects shall include the following structural or pollutant control BMPs for any outdoor work areas 
with potential for pollutant generation, as applicable and feasible:  

• Create an impermeable surface such as concrete or asphalt, or a prefabricated metal drip pan, 
depending on the size needed to protect the materials. 

• Cover the area with a roof or other acceptable cover.  

• Berm the perimeter of the area to prevent water from adjacent areas from flowing on to the 
surface of the work area.  
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• Directly connect runoff to sanitary sewer or other specialized containment system(s), as 
needed and where feasible. This allows the more highly concentrated pollutants from these 
areas to receive special treatment that removes particular constituents. Approval for this 
connection must be obtained from the appropriate sanitary sewer agency.  

• Locate the work area away from storm drains or catch basins. 

This BMP corresponds to Authority BMPs SC02A (Outdoor Equipment Operations and 
Maintenance Areas), SC02B (Aircraft, Ground Vehicle, and Equipment Maintenance), SC02C 
(Electric Vehicle Maintenance), SC03 (Aircraft, Ground Vehicle, and Equipment Fueling), SC06 
(Outdoor Loading/Unloading of Materials), SC09 (Building and Grounds Maintenance), and SC21 
(Construction and Remodeling/Repair).  Authority BMPs are presented in detail in Appendix B of 
the Authority SWMP. 

SC-5: Protect trash storage areas from rainfall, run-on, runoff, and wind dispersal 

Storm water runoff from areas where trash is stored or disposed of can be polluted. In addition, loose 
trash and debris can be easily transported by water or wind into nearby storm drain inlets, channels, 
and/or creeks. All development projects shall include the following structural or pollutant control 
BMPs, as applicable:  

• Design trash container areas so that drainage from adjoining roofs and pavement is diverted 
around the area(s) to avoid run-on. This can include berming or grading the waste handling 
area to prevent run-on of storm water.  

• Ensure that trash container areas are screened or walled to prevent offsite transport of trash.  

• Provide roofs, awnings, or attached lids on all trash containers to minimize direct precipitation 
and prevent rainfall from entering containers.  

• Locate storm drains away from the vicinity of the trash storage area and vice versa.  

• Post signs on all dumpsters to inform users that hazardous materials are not to be disposed 
of. 

This BMP corresponds to Authority BMP SC08 (Waste Handling and Disposal).  Authority BMPs are 
presented in detail in Appendix B of the Authority SWMP. 

SC-6: Use any additional BMPs determined to be necessary by the Authority to minimize 
pollutant generation at each project site  

Appendix E provides guidance on permanent controls and operational BMPs that are applicable at a 
project site based on potential sources of runoff pollutants at the project site. The applicant shall 
implement all applicable and feasible source control BMPs listed in Appendix E. 

The full list of Authority source control BMPs is provided in Appendix B of the Authority SWMP 

(www.san.org/green). The following source control BMPs may apply, depending on project type: 

1) SC01 – Non-Storm Water Management 

2) SC02A – Outdoor Equipment Operations and Maintenance Areas 

3) SC02B – Aircraft, Ground Vehicle, and Equipment Preventive Maintenance 

http://www.san.org/green
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4) SC02C – Electric Vehicle Maintenance 

5) SC03 – Aircraft, Ground Vehicle, and Equipment Fueling 

6) SC04 – Aircraft, Ground Vehicle, and Equipment Cleaning 

7) SC05 – Aircraft Deicing/Anti-Icing 

8) SC06 – Outdoor Loading/Unloading of Materials 

9) SC07 – Outdoor Material Storage 

10) SC08 – Waste Handling and Disposal 

11) SC09 – Building and Grounds Maintenance 

12) SC10 – Employee Training 

13) SC11 – Lavatory Service Operations 

14) SC12 – Outdoor Washdown/Sweeping (Apron Washing, Ramp Scrubbing)  

15) SC13 – Firefighting Foam Discharge 

16) SC14 – Potable Water System Flushing 

17) SC15 – Runway Rubber Removal 

18) SC16 – Parking Lots 

19) SC17 – Storm Drain Maintenance 

20) SC18 – Good Housekeeping 

21) SC19 – Safer/Alternative Products 

22) SC20 – Erodible Areas 

23) SC21 – Construction and Remodeling/Repair 

24) SR01 – Spill Prevention, Control, and Clean-up 

25) TC01 – Treatment Controls. 

4.3 Site Design (SD) BMP Requirements 

Site design BMPs (also referred to as LID BMPs) are intended to reduce the rate and volume of storm 
water runoff and associated pollutant loads. Site design BMPs include practices that reduce the rate 
and/or volume of storm water runoff by minimizing surface soil compaction, reducing impervious 
surfaces, and/or providing flow pathways that are “disconnected” from the storm drain system, such 
as by routing flow over pervious surfaces. Site design BMPs may incorporate interception, storage, 
evaporation, evapotranspiration, infiltration, and/or filtration processes to retain and/or treat 
pollutants in storm water before it is discharged from a site.  

Site design BMPs shall be applied to all development projects as appropriate and practicable 
for the project site and project conditions. Site design BMPs are described in the following 
subsections.  
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Appendix E also provides the following fact sheets to assist applicants with the proper design of site 
design features: 

• SD-A – Tree Wells 

• SD-B – Impervious Area Dispersion 

• SD-C – Green Roofs 

• SD-D – Permeable Pavement (Site Design BMP) 

• SD-E – Rain Barrels 

• SD-F – Amended Soils 

How to comply: Projects shall comply with this requirement by using all the site design BMPs listed 
in this section that are applicable and practicable to their project type and site conditions. Applicability 
of a given site design BMP shall be determined based on project type, soil conditions, presence of 
natural features (e.g., streams), and presence of site features (e.g., parking areas). Explanation shall be 
provided by the applicant when a certain site design BMP is not applicable or not practicable/feasible. 
Site plans shall show site design BMPs and provide adequate details necessary for effective 
implementation of site design BMPs. The "Site Design BMP Checklist for All Development Projects" 
in Appendix A.3 for Standard Projects and Appendix A.4 for PDPs shall be used to document 
compliance with site design BMP requirements. In some cases, implementation of site design BMPs 
may result in quantifiable reductions in the site’s DCV (refer to Appendix B.2); however, failure to 
meet the minimum thresholds for DCV reductions does not eliminate requirements to implement 
applicable site design BMPs. All applicable and feasible site design BMPs must be implemented to the 
maximum extent practicable. 

SD-1: Maintain natural drainage pathways and hydrologic features 

• Maintain or restore natural storage reservoirs and drainage corridors (including topographic 
depressions, areas of permeable soils, natural swales, and ephemeral and intermittent streams). 

• Include buffer zones for natural water bodies (where buffer zones are technically infeasible, 
include other buffers such as trees, access restrictions, etc.). 

During the site assessment, natural drainages must be 
identified along with their connection to creeks 
and/or streams, if any. Natural drainages offer a 
benefit to storm water management as the soils and 
habitat already function as a natural 
filtering/infiltrating swale. When determining the 
development footprint of the site, avoid altering 
natural drainages. By providing a development 
envelope set back from natural drainages, the 
drainage can retain some water quality benefits to the 
watershed. In some situations, site constraints, 

regulations, economics, or other factors may not allow drainages and sensitive areas to be avoided. 
Projects proposing to dredge or fill materials in Waters of the U.S. must obtain Clean Water Act  
Section 401 Water Quality Certification. Projects proposing to dredge or fill waters of the state must 
obtain waste discharge requirements. Both the Section 401 Certification and the Waste Discharge 
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Requirements are administered by the SDRWQCB. The project applicant shall consult P&EAD for 
other specific requirements.  

Projects can incorporate SD-1 into a project by implementing the following planning and design phase 
techniques as applicable and practicable: 

• Evaluate surface drainage and topography in considering selection of site design BMPs that 
are most beneficial for a given project site. Where feasible, maintain topographic depressions 
for infiltration. 

• Optimize the site layout and reduce the need for grading. Where possible, conform the site 
layout along natural landforms, avoid grading and disturbance of vegetation and soils, and 
replicate the site’s natural drainage patterns. Integrating existing drainage patterns into the site 
plan will help maintain the site’s predevelopment hydrologic function. 

• Preserve existing drainage paths and depressions, where feasible and applicable, to help 
maintain the time of concentration and infiltration rates of runoff and decrease peak flow. 

• Do not use structural BMPs in buffer zones if a state and/or federal resource agency (e.g., 
SDRWQCB, California Department of Fish and Wildlife, United States Army Corps of 
Engineers, etc.) prohibits maintenance or activity in the area. 

SD-2: Conserve natural areas, soils, and vegetation 

• Conserve natural areas within the project footprint, including existing trees, other vegetation, 
and soils. 

To enhance a site’s ability to support source control and reduce runoff, the conservation and 
restoration of natural areas must be considered in the site design process. By conserving or restoring 
the natural drainage features, natural processes can intercept storm water, thereby reducing the amount 
of runoff. SAN is highly developed, and no natural areas exist; however, preservation of existing 
landscaped areas and the least tern nesting ovals should be considered in site design.  
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Source: County of San Diego LID Handbook 

The upper soil layers of a natural area contain organic material, soil biota, vegetation, and a 
configuration favorable for storing and slowly conveying storm water and establishing or restoring 
vegetation to stabilize the site after construction. The canopy of existing native trees and shrubs also 
provides a water conservation benefit by intercepting rainwater before it reaches the ground. By 
minimizing disturbances in these areas, natural processes can intercept storm water, providing a water 
quality benefit. By keeping the development concentrated in the least environmentally sensitive areas 
of the site and set back from natural areas, storm water runoff is reduced, water quality can be 
improved, environmental impacts can be decreased, and many of the site’s most attractive native 
landscape features can be retained. In some situations, site constraints, regulations, economics, and/or 
other factors may not allow avoidance of all sensitive areas on a project site. Project applicants shall 
consult P&EAD for specific requirements for mitigation of removal of sensitive areas.  
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Projects can incorporate SD-2 by implementing the following planning and design phase techniques 
as applicable and practicable: 

• Identify areas most suitable for development and areas that should be left undisturbed. 
Additionally, disturbance can be 
reduced by increasing building density 
and increasing height, if possible. 

• Cluster development on the least-
sensitive portions of a site while leaving 
the remaining land in a natural 
undisturbed condition.  

• Avoid areas with thick, undisturbed 
vegetation. Soils in these areas have a 
much higher capacity to store and 
infiltrate runoff than disturbed soils, 
and reestablishment of a mature 
vegetative community can take 
decades. Vegetative cover can also provide additional volume storage of rainfall by retaining 
water on the surfaces of leaves, branches, and trunks of trees during and after storm events.  

• Preserve trees, especially native trees and shrubs, and identify locations for planting additional 
native or drought-tolerant trees (fact sheet SD-A Tree Well in Appendix E) and large shrubs. 
Refer to Appendix E for additional guidance on implementing SD-A Tree Wells as a site 
design BMP. 

• In areas of disturbance, remove topsoil before construction and replace it after the project is 
completed. When implemented carefully, this approach limits the disturbance to native soils 
and reduces the need for additional (purchased) topsoil during later phases. 

• Avoid sensitive areas, such as wetlands, biological open space areas, biological mitigation sites, 
streams, floodplains, or particular vegetation communities, such as coastal sage scrub and 
intact forest. Also, avoid areas that are habitat for sensitive plants and animals, particularly 
those state or federally listed as endangered, threatened, or rare (e.g., the least tern nesting 
ovals). Development in these areas is often restricted by federal, state, and local laws. 

SD-3: Minimize impervious area 

• Construct streets, sidewalks, or parking lot aisles to the minimum widths necessary, provided 
that public safety is not compromised. 

• Minimize the impervious footprint of the project. 
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One of the principal causes of environmental impacts by development is the creation of impervious 
surfaces. Imperviousness links urban land development to degradation of aquatic ecosystems in two 
ways: 

• First, the combination of paved surfaces and piped runoff efficiently collects urban pollutants 
and transports them, in suspended or 
dissolved form, to surface waters. These 
pollutants may originate as airborne dust 
and be washed from the atmosphere during 
rainfall or may be generated by automobiles 
and outdoor work activities.  

• Second, increased peak flows and runoff 
durations typically erode stream banks and 
beds, transport fine sediments, and disrupt 
aquatic habitat. Measures taken to control 
stream erosion, such as hardening banks 
with riprap or concrete, may permanently 
eliminate habitat.  

Impervious cover can be minimized by identifying 
the smallest possible land area that can be impacted or disturbed during site development. Reducing 
impervious surfaces retains the permeability of the project site, allowing natural processes to filter and 
reduce sources of pollution.  

Projects can incorporate SD-3 by implementing the following planning and design phase techniques 
as applicable and practicable:  

• Decrease building footprints through the design of compact and taller structures when allowed 
by Authority zoning and design standards and provided that public safety and flight security 
are not compromised. 

• Construct walkways, trails, patios, overflow parking lots, alleys, and other low-traffic areas 
with permeable surfaces. Refer to Appendix E for additional guidance on implementing SD-D 
Permeable Pavement as a site design BMP. 

• Construct streets, sidewalks, and parking lot aisles to the minimum widths necessary, provided 
that public safety and alternative transportation (e.g., pedestrians, bikes) are not compromised. 

• Consider implementation of shared parking lots and driveways where possible. 

• Landscaped areas in the center of a cul-de-sac, parking lot, or road can reduce impervious area, 
depending on configuration. Design of a landscaped cul-de-sac, parking lot, or road must be 
coordinated with fire department personnel to accommodate turning radii and other 
operational needs. 

• Design smaller parking lots with fewer stalls, smaller stalls, and more efficient lanes. 

• Design indoor or underground parking. 

• Minimize the use of impervious surfaces in the landscape design. 
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SD-4: Minimize soil compaction 

• Minimize soil compaction in landscaped areas 

The upper soil layers contain organic material, soil biota, and a configuration favorable for storing and 
slowly conveying storm water downgradient. By protecting native soils and vegetation in appropriate 
areas during the clearing and grading phase of development, the site can retain some of its existing 
beneficial hydrologic function. Soil compaction resulting from the movement of heavy construction 
equipment can reduce soil infiltration rates. It is important to recognize that areas adjacent to and 
under building foundations, roads, and manufactured slopes must be compacted with minimum soil 
density requirements in compliance with local building and grading ordinances. 

Projects can incorporate SD-4 by implementing the following planning and design phase techniques 
as applicable and practicable: 

• Avoid disturbance in planned green space and proposed landscaped areas where feasible. 
These areas that are planned for retaining their beneficial hydrological function should be 
protected during the grading/construction phase so that vehicles and construction equipment 
do not intrude and inadvertently compact the area. 

• In areas planned for landscaping where compaction cannot be avoided, re-till the soil surface 
to allow for better infiltration capacity. Soil amendments are recommended and may be 
necessary to increase permeability and organic content. Soil stability, density requirements, and 
other geotechnical considerations associated with soil compaction must be reviewed by a 
qualified landscape architect or licensed geotechnical, civil, or other professional engineer. 
Refer to the SD-F Amended Soils fact sheet in Appendix E for additional guidance on 
implementing amended soils within the project footprint. 

SD-5: Disperse impervious areas 

• Disconnect impervious surfaces through disturbed pervious areas. 

• Design and construct landscaped or other pervious areas to effectively receive and infiltrate, 
retain and/or treat runoff from impervious areas prior to discharging to the MS4. 

Impervious area dispersion (dispersion) refers to the practice of essentially disconnecting impervious 
areas from directly draining to the storm drain system by routing runoff from impervious areas such 
as rooftops, walkways, and roads onto the surface of adjacent pervious areas. The intent is to slow 
runoff discharges and reduce volumes while achieving incidental treatment. Volume reduction from 
dispersion is dependent on the infiltration characteristics of the pervious area and the amount of 
impervious area draining to the pervious area. Treatment is achieved through filtration, shallow 
sedimentation, sorption, infiltration, evapotranspiration, biochemical processes, and plant uptake.  

The effects of imperviousness can be mitigated by disconnecting impervious areas from the drainage 
system and by encouraging detention and retention of runoff near the point where it is generated. 
Detention and retention of runoff reduce peak flows and volumes and allow pollutants to settle out 
or adhere to soils before they can be transported downstream. Disconnection practices may be applied 
in almost any location, but impervious surfaces must discharge into a suitable receiving area for the 
practices to be effective. Information gathered during the site assessment will help determine 
appropriate receiving areas. 



Chapter 4: Source Control and Site Design Requirements for All Development Projects 

 

54 February 2022  

Project designs should direct runoff from impervious areas to adjacent landscaping areas that have 
higher potential for infiltration and surface water storage to limit the amount of runoff generated and 
therefore the size of the mitigation BMPs downstream. The design, including consideration of slopes 
and soils, must reflect a reasonable expectation that runoff will soak into the soil and produce no 
runoff of the DCV. On hillside sites, drainage from upper areas may be collected in conventional 
catch basins and piped to landscaped areas that have higher potential for infiltration. Alternatively, 
low retaining walls can be used to create terraces that can accommodate BMPs. 

 

Projects can incorporate SD-5 by implementing the following planning and design phase techniques 
as applicable and practicable: 

• Implement design criteria and considerations listed in the fact sheet  for SD-B Impervious 
Area Dispersion in Appendix E. 

• Drain rooftops into adjacent landscape areas. 

• Drain impervious parking lots, sidewalks, walkways, trails, and roads into adjacent landscape 
areas. 

• Reduce or eliminate curb and gutters from roadway sections, thus allowing roadway runoff to 
drain to adjacent pervious areas. 

• Replace curbs and gutters with roadside vegetated swales and direct runoff from the paved 
street or parking areas to adjacent LID facilities. This approach for alternative design can 
reduce the overall capital cost of the site development while improving the storm water 
quantity and quality issues and the site’s aesthetics. 

• Plan site layout and grading to allow for runoff from impervious surfaces to be directed into 
distributed permeable areas such as turf, landscaped or permeable recreational areas, medians, 
parking islands, planter boxes, etc. 

• Detain and retain runoff throughout the site. On flatter sites, landscaped areas can be 
interspersed among the buildings and pavement areas. On hillside sites, drainage from upper 
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areas may be collected in conventional catch basins and conveyed to landscaped areas in lower 
areas of the site. 

• Ensure that pervious areas that receive run-on from impervious surfaces shall have a minimum 
width of 10 feet and a maximum slope of 5 percent. 

SD-6: Collect runoff 

• Use small collection strategies located at, or as close to as possible to, the sources (i.e., the 
point where storm water initially meets the ground) to minimize the transport of runoff and 
pollutants to the MS4 and receiving waters. 

• Use permeable materials for projects with low traffic areas and appropriate soil conditions. 
Refer to Appendix E for additional guidance on implementing INF-3 Permeable Pavement as 
a site design BMP. 

Distributed control of storm water runoff from the site can be accomplished by applying small 
collection techniques (e.g., SD-C Green Roofs in Appendix E) or integrated management practices 
on small sub-catchments. Small collection techniques foster opportunities to maintain the natural 
hydrology and provide a much greater range of control practices. Integration of storm water 
management into landscape design and natural features of the site reduces site development and long-
term maintenance costs and provides redundancy if one technique fails. On flatter sites, it typically 
works best to intersperse landscaped areas and integrate small-scale retention practices among the 
buildings and paved areas. 

Permeable pavements contain small voids that allow water to pass through to a gravel base. They 
come in a variety of forms: modular paving systems (concrete pavers, grass-pave, or gravel-pave) or 
poured-in-place pavement (porous concrete, permeable asphalt). Project applicants should identify 
locations where permeable pavements could be substituted for impervious concrete or asphalt paving. 
The O&M of the site must ensure that permeable pavements are not sealed in the future. In areas 
where infiltration is not appropriate, permeable paving systems can be fitted with an under drain to 
allow filtration, storage, and evaporation prior to drainage into the storm drain system. 

Projects can incorporate SD-6 by implementing the following planning and design phase techniques 
as applicable and practicable: 

• Implement distributed small collection techniques to collect and retain runoff. 

• Install permeable pavements (Fact Sheet SD-D Permeable Pavement in Appendix E). 

SD-7: Landscape with native or drought-tolerant species  

All development projects are required to select a landscape design and plant palette to minimize 
required resources (irrigation, fertilizers, pesticides) and pollutants generated from landscaped areas. 
Native plants require less use of fertilizers and pesticides because the plants are already adapted to the 
rainfall patterns and soils conditions. Plants should be selected to be drought tolerant and should not 
require watering after establishment (2 to 3 years). Watering should be required only during prolonged 
dry periods after plants are established. Final selection of plant material needs to be made by a 
landscape architect experienced with LID techniques. Microclimates vary significantly throughout the 
region, and consulting local municipal resources helps select plant materials suitable for a specific 
geographic location. 
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Projects can incorporate SD-7 by landscaping with 
native and drought-tolerant species. A 
recommended plant list is included in Appendix E 
(fact sheet Plant List (PL)). 

SD-8: Harvest and use precipitation  

Harvest and use BMPs capture and store storm 
water runoff for later use. Harvest and use can be 
applied at smaller scales (Standard Projects) using 
rain barrels or at larger scales (PDPs) using 
cisterns. This harvest and use technique has been 
successful in reducing runoff discharged to the 
storm drain system conserving potable water and 
recharging groundwater. 

Rain barrels are aboveground storage vessels that 
capture runoff from roof downspouts during rain 
events and detain that runoff for later reuse for 
irrigating landscaped areas. The temporary storage 
of roof runoff reduces the runoff volume from a property and may reduce the peak runoff velocity 
for small, frequently occurring storms. In addition, by reducing the amount of storm water runoff that 
flows overland into a storm water conveyance system (storm drain inlets and drainpipes), less pollutant 
load is transported through the conveyance system into San Diego Bay. Reuse of the detained water 
for irrigation purposes leads to conservation of potable water and recharge of groundwater. The SD-E 
Rain Barrels and HU-1 Cistern fact sheets in Appendix E provide additional details for designing 
harvest and use BMPs. Projects can incorporate SD-8 by installing rain barrels or cisterns, as 
applicable. 
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Chapter 

5  
 Storm Water Pollutant Control 

Requirements for PDPs 

In addition to the site design and source control BMPs discussed in Chapter 4, PDPs are required to 
implement storm water pollutant control BMPs to reduce the quantity of pollutants in storm water 
discharges. Storm water pollutant control BMPs are engineered facilities that are designed to retain 
(i.e., intercept, store, infiltrate, evaporate, and evapotranspire), biofilter, and/or provide flow-through 
treatment of storm water runoff generated on the project site. 

This chapter describes the specific process for determining which category of pollutant control BMP, 
or combination of BMPs, is most appropriate for the PDP site and how to design the BMP to meet 
the storm water pollutant control performance standard (per Section 2.2).  

This chapter by itself is not a complete design guide for project development. It is intended to 
provide guidance for selecting and designing storm water pollutant control BMPs. Specifically: 

• This chapter should be followed having conducted site planning that maximizes the 
opportunities for storm water retention and biofiltration discussed in Chapter 3. 

• The steps in this chapter pertain specifically to storm water pollutant control BMPs. These 
criteria must be met regardless of whether or not hydromodification management applies; 
however, the overall sequencing of project development may be different if hydromodification 
applies (hydromodification requirements do not apply to Authority projects). 

5.1 Steps for Selecting and Designing Storm Water 

Pollutant Control BMPs 

Figures 5-1 and 5-2 present the flow chart for complying with storm water pollutant control BMP 
requirements. The steps associated with this flow chart are described in this section. A project is 
considered to comply with storm water pollutant control performance standards if it follows and 
implements this flow chart and follows the supporting technical guidance referenced from the flow 
chart.  

This section is applicable whether or not hydromodification management requirements apply; 
however, the overall sequencing of project development may be different if hydromodification 
management requirements apply (hydromodification requirements do not apply to Authority 
projects). 
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FIGURE 5-1. Storm Water Pollutant Control BMP Selection Flow Chart 

 

See Figure 5-2 
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FIGURE 5-2. Storm Water Pollutant Control BMP Selection Flow Chart 
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Description of Steps: 

Step 1. Based on the locations for storm water pollutant control BMPs and the DMA 
delineations developed during the site planning phase (See Section 3.3.3), calculate the 
DCV.  

A. Identify DMAs that meet the criteria in Section 5.2 (self-mitigating and/or de minimis 
areas and/or self-retaining via qualifying site design BMPs).  

B. Estimate the DCV for each remaining DMA. See Section 5.3. 

Step 2. Conduct a feasibility screening analysis for harvest and use BMPs. See Section 5.4.1.  

A. If it is feasible, implement harvest and use BMPs (See Section 5.5.1.1) or go to Step 3. 

B. Evaluate whether the DCV can be retained onsite using harvest and use BMPs. See 
Appendix B.3. If the DCV can be retained onsite, then the pollutant control 
performance standards are met. 

C. (Optional): Conduct a feasibility analysis for infiltration, and if infiltration is feasible, 
choose infiltration or harvest and use BMPs. If the analysis finds that infiltration is not 
feasible and harvest and use is feasible, the applicant must implement harvest and use 
BMPs. 

Step 3. Conduct a feasibility analysis for infiltration for the BMP locations selected. See 
Section 5.4.2. 

A. Determine the preliminary feasibility categories of BMP locations based on available 
site information. Determine the additional information needed to conclusively support 
findings. Use the "Categorization of Infiltration Feasibility Condition (H-8)" checklist 
located in Appendix H to conduct preliminary feasibility screening. 

B. Select the storm water pollutant control BMP category based on the preliminary 
feasibility condition. 

i. Full Infiltration Condition– Implement infiltration BMP category, See 
Section 5.5.1.2. 

ii. Partial Infiltration Condition – Implement partial retention BMP category. See 
Section 5.5.2. 

iii. No Infiltration Condition – Implement biofiltration BMP category. See 
Section 5.5.3. 

C. After selecting BMPs, conduct design level feasibility analyses at BMP locations. The 
purpose of these analyses is to conform or adapt selected BMPs to maximize storm 
water retention and develop design parameters (e.g., infiltration rates, elevations). 
Document findings to substantiate BMP selection, feasibility, and design in the 
SWQMP. See Appendices C and D for additional guidance. 

Step 4. Evaluate whether the required BMP footprint will fit, considering the site design and 
constraints. 

A. If the calculated footprint fits, then size and design the selected BMPs accordingly 
using design criteria and considerations from the fact sheets in Appendix E. The 
project has met the pollutant control performance standards.  
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B. If the calculated BMP footprint does not fit, evaluate additional options to make space 
for BMPs. Examples include revising potential designs, reconfiguring DMAs, 
evaluating other or additional BMP locations, and evaluating other BMP types. If no 
additional options are practicable for making adequate space for the BMPs, then 
document the reason that the remaining DCV could not be treated onsite and then 
implement the BMP using the maximum feasible footprint, design criteria, and 
considerations from the fact sheets in Appendix E. Then continue to the next step. If 
the entire DCV could not be treated because the BMP size could not fit within the 
project footprint, project approval is at the discretion of P&EAD. 

Step 5. Implement flow-through treatment control BMPs for the remaining DCV. See 
Section 5.5.4 and Appendix B.6 for additional guidance. 

A. When flow-through treatment control BMPs are implemented, participate in an ACP. 
See Section 1.8. 

Step 6. Prepare a SWQMP that documents site planning and opportunity assessment 
activities, final site layout, and storm water management design. See Chapter 8. 

Step 7. Identify and document O&M requirements and confirm acceptability to the 
responsible party. See Chapters 7 and Chapter 8. 

5.2 DMAs Excluded from DCV Calculation 

This Manual provides project applicants the option to exclude DMAs from DCV calculations if they 
meet the criteria in this section. These DMAs must implement source control and site design BMPs 
from Chapter 4 as applicable and feasible. These exclusions are evaluated on a case-by-case basis, and 
approvals of these exclusions are at the discretion of P&EAD. 

5.2.1 Self-mitigating DMAs 

Self-mitigating DMAs consist of natural or landscaped areas that drain directly offsite or to the public 
storm drain system. Self-mitigating DMAs must meet ALL the following characteristics to be eligible 
for exclusion: 

• Vegetation in the natural or landscaped area is native and/or non-native/non-invasive 
drought-tolerant species that do not require regular application of fertilizers and pesticides. 

• Soils are undisturbed native topsoil or disturbed soils that have been amended and aerated to 
promote water retention characteristics equivalent to undisturbed native topsoil. 

• The incidental impervious areas are less than 5 percent of the self-mitigating area. 

• The impervious area within the self-mitigated area should not be hydraulically connected to 
other impervious areas unless it is a storm water conveyance system (such as brow ditches). 

• The self-mitigating area is hydraulically separate from DMAs that contain permanent storm 
water pollutant control BMPs. 

Figure 5-3 illustrates the concept of self-mitigating DMAs.  
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FIGURE 5-3. Self Mitigating Area 

5.2.2 De Minimis DMAs 

De minimis DMAs consist of areas that are very small and therefore are not considered to be 
significant contributors of pollutants; it is considered by the project proponent and P&EAD not to 
be practicable to drain to a BMP. It is anticipated that only a small subset of projects will qualify for 
de minimis DMA exclusion. Examples include driveway aprons connecting to existing streets, 
portions of sidewalks, retaining walls at the external boundaries of a project, and similar features. De 
minimis DMAs must include ALL the following characteristics to be eligible for exclusion: 

• Areas abut the perimeter of the development site. 

• Topography constraints make BMP construction to reasonably capture runoff technically 
infeasible. 

• The portion of the site falling into this category is minimized through effective site design. 

• Each DMA should have an area less than 250 square feet, and the sum of all de minimis DMAs 
should represent less than 2 percent of the total added or replaced impervious surface of the 
project. Except for projects for which 2 percent of the total added or replaced impervious 
surface of the project is less than 250 square feet, a de minimis DMA of 250 square feet or 
less is allowed. 

• Two de minimis DMAs cannot be adjacent to each other and hydraulically connected. 

• The SWQMP must document the reason that each de minimis area could not be addressed 
otherwise. 

5.2.3 Self-retaining DMAs via Qualifying Site Design BMPs 

Self-retaining DMAs are areas that are designed with site design BMPs to retain runoff to a level 
equivalent to pervious land. BMP fact sheets for Impervious Area Dispersion (SD-B in Appendix E) 
and Permeable Pavement (SD-D in Appendix E) describe the design criteria by which BMPs can be 

Proposed project 
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considered self-retaining. DMAs that are categorized as self-retaining DMAs are considered to meet 
only the storm water pollutant control obligations.  

Requirements for using this category of DMA are as follows: 

• Site design BMPs such as impervious area dispersion and permeable pavement may be used 
individually or in combination to reduce or eliminate runoff from a portion of a PDP. 

• If a site design BMP is used to create a self-retaining DMA, then the site design BMP must be 
designed and implemented per the criteria in the applicable fact sheet. These criteria are 
conservatively developed to anticipate potential changes in DMA characteristics with time. 
The fact sheet criteria for impervious area dispersion and permeable pavement for meeting 
pollutant control requirement developed using continuous simulation are summarized as 
follows: 

o SD-B Impervious Area Dispersion: a DMA is considered self-retaining if the impervious 
to pervious ratio is: 

▪ 2:1 when the pervious area is composed of Hydrologic Soil Group A 

▪ 1:1 when the pervious area is composed of Hydrologic Soil Group B 

o SD-D Self-Retaining Permeable Pavement: a DMA is considered self-retaining if the ratio 
of total drainage area (including permeable pavement) to area of permeable pavement is 
1.5:1 or less.  

Note: The left side of ratios presented above represents the portion of the site that 
receives volume reduction, and the right side of the ratio represents the site design BMP 
that promotes the achieved volume reduction. 

• Site design BMPs used as part of a self-retaining DMA or as part of reducing runoff 
coefficients from a DMA must be called out clearly on project plans and in the SWQMP. 

• P&EAD may accept or reject a proposed self-retaining DMA meeting these criteria at its 
discretion. Examples of rationale for rejection may include the potential for negative impacts 
(such as infiltration or vector issues), potential for significant future alteration of this feature, 
inability to visually inspect and confirm the feature, etc. 

Other site design BMPs can be considered self-retaining for meeting storm water pollutant control 

obligations if the long-term annual runoff volume (estimated using continuous simulation following 

guidelines in Appendix G) from the DMA is reduced to a level equivalent to pervious land, and the 

applicant provides supporting analysis and rationale for the reduction in long term runoff volume. 

Approval of other self-retaining areas is at the discretion of P&EAD. Figure 5-4 illustrates the concept 

of self-retaining DMAs.  
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FIGURE 5-4. Self-retaining DMA Site 

5.3 DCV Reduction Through Site Design BMPs 

The site design BMPs discussed in Chapter 4 reduce the rate and volume of storm water runoff from 
the project site. This Manual provides adjustments to runoff factors for the following site design BMPs 
that may be incorporated into the project as part of an effective site design so that the downstream 
structural BMPs can be sized appropriately: 

• SD-A Tree Wells 

• SD-B Impervious Area Dispersion 

• SD-C Green Roofs 

• SD-D Permeable Pavement 

• SD-E Rain Barrels 

• SD-F Amended Soils 

Methods for adjusting runoff factors for the site design BMPs listed above are presented in 
Appendix B.2. Site design BMPs used for reducing runoff coefficients from a DMA must be called 
out clearly on project plans and in the SWQMP. Approval of the claimed reduction of runoff factors 
is at the discretion of P&EAD. 
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5.4 Evaluating Feasibility of Storm Water Pollutant 

Control BMP Options 

This section provides the fundamental process to establish that category, or combination of categories, 
of pollutant control BMP that is feasible and the volume of onsite retention that is feasible, either 
through harvest and use or infiltration of the DCV. The feasibility screening process presented in this 
section establishes the volume of retention that can be achieved to fully or partially meet the pollutant 
control performance standards. 

5.4.1 Feasibility Screening for Harvest and Use Category BMPs 

Harvest and use is a BMP that captures and stores storm water runoff for later use. The primary 
question to be evaluated is as follows: 

• Is there a demand for harvested water within the project or project vicinity that can be met or 
partially met with rainwater harvesting in a practicable manner? 

Appendix B.3 provides guidance for determining the feasibility of using harvested storm water based 
on onsite demand. Step 2 from Section 5.1 describes how the feasibility results need to be considered 
in the pollutant control BMP selection process. 

5.4.2 Feasibility Screening for Infiltration Category BMPs 

After accounting for any potential onsite use of storm water, the next step is to evaluate how much 
storm water can be retained onsite primarily through infiltration of the DCV. Infiltration of storm 
water is dependent on many important factors that must be evaluated as part of infiltration feasibility 
screening. The key questions for determining the degree of infiltration that can be accomplished onsite 
are as follows: 

• Is infiltration potentially feasible and desirable? 

• If so, what quantity of infiltration is potentially feasible and desirable? 

These questions must be addressed in a systematic fashion to determine whether full infiltration of 
the DCV is potentially feasible. If ,when answering these questions, it is determined that full infiltration 
is not feasible, then the portion of the DCV that could be infiltrated must be quantified, or a 
determination that infiltration in any appreciable quantity is infeasible or must be avoided. This 
process is illustrated in Figure 5-5. As a result of this process, conditions can be characterized as 
one of the following three categories: 

• Full Infiltration Condition: Infiltration of the full DCV is potentially feasible and desirable. 
More rigorous design-level analyses should be used to confirm this classification and establish 
specific design parameters such as infiltration rate and factor of safety. BMPs in this category 
may include bioretention and infiltration basins. See Section 5.5.1.2. 

• Partial Infiltration Condition: Infiltration of a significant portion of the DCV may be 
possible, but site factors may indicate that infiltration of the full DCV is either infeasible or 
not desirable. Select BMPs that provide opportunity for partial infiltration, e.g., biofiltration 
with partial retention. See Section 5.5.2. 
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• No Infiltration Condition: Infiltration of any appreciable volume should be avoided. Some 
incidental volume losses may still be possible, but any appreciable quantity of infiltration would 
introduce undesirable conditions. Other pollutant control BMPs should be considered e.g., 
biofiltration or flow-through treatment control BMPs and participation in alternative 
compliance (Section 1.8) for the portion of the DCV that is not retained or biofiltered onsite. 
See Sections 5.5.3 and 5.5.4. 

All PDPs are required to document the findings of the infiltration feasibility assessment, which must 
be supported by all associated information used in the feasibility findings. Appendices C and D 
provide additional guidance and criteria for performing and documenting the feasibility analysis for 
infiltration. At the site planning phase, preliminary screening can help guide the design process by 
influencing project layout and selection of infiltration BMPs and identifying the need for more detailed 
studies. At the design and final report submittal phase, planning-level categorizations related to 
infiltration must be confirmed or revised and rigorously documented and supported based on design-
level investigations and analyses, as needed. A Geological Investigation Report typically must be 
prepared for PDPs implementing onsite structural BMPs. This report should be attached to the 
SWQMP. Geotechnical and groundwater investigation report requirements are listed in Appendix C. 
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FIGURE 5-5. Infiltration Feasibility and Desirability Screening Flow Chart 
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5.5 BMP Selection and Design 

BMP selection shall be based on steps listed in Section 5.1 and the feasibility screening process 
described in Section 5.4. Design of selected BMPs must be based on accepted design standards. The 
BMP designs described in the BMP fact sheets (Appendix E) shall constitute the allowable storm 
water pollutant control BMPs for the purpose of meeting storm water management requirements. 
Other BMP types and variations on these designs may be approved at the discretion of P&EAD if 
documentation demonstrates that the BMP is functionally equivalent to or better than those described 
in this Manual. 

This section introduces each category of BMP and provides links to fact sheets that contain 
recommended criteria for the design and implementation of BMPs. Table 5-1 maps the BMP category 
to the fact sheets provided in Appendix E. Criteria specifically described in these fact sheets override 
guidance in outside-referenced source documents. Where criteria are not specified, the applicant and 
the project review staff should use best professional judgment based on the recommendations of the 
referenced guidance material or other published and generally accepted sources. When an outside 
source is used, the preparer must document the source in the SWQMP.  

TABLE 5-1. Permanent Structural BMPs for PDPs 

MS4 Permit Category Manual Category BMPs 

Retention Harvest and Use (HU) HU-1: Cistern 

Retention Infiltration (INF) 

INF-1: Infiltration basin 

INF-2: Bioretention 

INF-3: Permeable pavement 

NA Partial Retention (PR) 
PR-1: Biofiltration with partial 
retention 

Biofiltration Biofiltration (BF) 

BF-1: Biofiltration 

BF-2: Nutrient sensitive media design 

BF-3: Proprietary biofiltration   

Flow-through treatment 
control 

Flow-through (FT) 
Treatment Control with 
Alternative Compliance 

FT-1: Vegetated swales 

FT-2: Media filters 

FT-3: Sand filters 

FT-4: Dry extended detention basins 

FT-5: Proprietary flow-through 
treatment control  
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5.5.1 Retention Category 

5.5.1.1 Harvest and Use BMP Category 

Harvest and use (typically referred to as rainwater harvesting) BMPs capture and store storm water 
runoff for later use. These BMPs are engineered to store a specified volume of water, and they have 
no design surface discharge until this volume is exceeded. Uses of captured water shall not result in 
runoff to storm drains or receiving waters. Potential uses of captured water may include irrigation 
demand, indoor non-potable demand, industrial process water demand, or other demands.  

Selection: Harvest and use BMPs shall be selected after performing a feasibility analysis per Section 
5.4.1. Based on findings from Section 5.4, if both harvest and use and full infiltration of the DCV are 
feasible onsite, the project applicant has an option to implement harvest and use BMPs and/or 
infiltration BMPs to meet the storm water requirements. 

Design: A worksheet for sizing harvest and use BMPs is presented in Appendix B.3, and the fact 
sheet for sizing and designing the harvest and use BMP is presented in Appendix E. Figure 5-6 shows 
a schematic of a harvest and use BMP. 

BMP option under this category: 

• HU-1: Cistern 

 

FIGURE 5-6. Schematic of a Typical Cistern 
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5.5.1.2 Infiltration BMP Category 

Infiltration BMPs are structural measures that capture, store, and infiltrate storm water runoff. These 
BMPs are engineered to store a specified volume of water, and they have no design surface discharge 
(underdrain or outlet structure) until this volume is exceeded. These types of BMPs may also support 
evapotranspiration processes but are characterized by having their most dominant volume losses due 
to infiltration. Pollution prevention and source control BMPs shall be implemented at a level 
appropriate to protect groundwater quality for areas draining to infiltration BMPs, and runoff must 
undergo pretreatment such as sedimentation or filtration prior to infiltration.  

Selection: Selection of this BMP category shall be based on analysis in accordance with Sections 5.1 
and 5.4.2. Dry wells are considered Class V injection wells and are subject to underground injection 
control (UIC) regulations. Dry wells are allowed only when registered with USEPA. 

Design: Appendix B.4 has a worksheet for sizing infiltration BMPs, Appendix D has guidance for 
estimating infiltration rates for use in design the BMP, and Appendix E provides fact sheets to design 
the infiltration BMPs. Appendices B.6.2.1, B.6.2.2, and D.5.3 provide guidance for selecting 
appropriate pretreatment for infiltration BMPs. Figure 5-7 shows a schematic of an infiltration basin. 

BMP options under this category: 

• INF-1: Infiltration Basins 

• INF-2: Bioretention  

• INF-3: Permeable Pavement 

 

FIGURE 5-7. Schematic of a Typical Infiltration Basin 
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5.5.2 Partial Retention BMP Category 

The partial retention category is defined by structural measures that incorporate both infiltration (in 
the lower treatment zone) and biofiltration (in the upper treatment zone). An example is a biofiltration 
with partial retention BMP. 

5.5.2.1 Biofiltration With Partial Retention BMP 

Biofiltration with partial retention BMPs are shallow basins filled with treatment media and drainage 
rock that manage storm water runoff through infiltration, evapotranspiration, and biofiltration. These 
BMPs are characterized by a subsurface stone infiltration storage zone in the bottom of the BMP 
below the elevation of the discharge from the underdrains. The discharge of biofiltered water from 
the underdrain occurs when the water level in the infiltration storage zone exceeds the elevation of 
the underdrain outlet. The storage volume can be controlled by the elevation of the underdrain outlet 
(shown in Figure 5-8) or other configurations. Other typical biofiltration with partial retention 
components include a media layer and associated filtration rates, drainage layer with associated in situ 
soil infiltration rates, and vegetation.  

Selection: A biofiltration with partial retention BMP shall be selected if the project site feasibility 
analysis performed in accordance with Section 5.4.2 determines a partial infiltration feasibility 
condition.  

Design: Appendix B.5 provides guidance for sizing biofiltration with partial retention BMP, and 
Appendix E provides a fact sheet to design a biofiltration with partial retention BMP. 

BMP option under this category: 

• PR-1: Biofiltration with Partial Retention 

 

FIGURE 5-8. Schematic of a Typical Biofiltration with Partial Retention BMP 
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5.5.3 Biofiltration BMP Category 

Biofiltration BMPs are shallow basins filled with treatment media and drainage rock that treat storm 
water runoff by capturing and detaining inflows prior to controlled release through minimal incidental 
infiltration, evapotranspiration, or discharge via an underdrain or surface outlet structure. Treatment 
is achieved through filtration, sedimentation, sorption, biochemical processes, and/or vegetative 
uptake. Biofiltration BMPs can be designed with or without vegetation, provided that biological 
treatment processes are present throughout the life of the BMP via maintenance of plants, media base 
flow, or other biota-supporting elements. By default, BMP BF-1 (Biofiltration) shall include vegetation 
unless it is demonstrated, to the satisfaction of P&EAD, that effective biological treatment process 
will be maintained without vegetation. Typical biofiltration components include a media layer with 
associated filtration rates, drainage layer with associated in-situ soil infiltration rates, underdrain, inflow 
and outflow control structures, and vegetation, with an optional impermeable liner installed on an as 
needed basis due to site constraints.  

Selection: Biofiltration BMPs shall be selected if the project site feasibility analysis performed in 
accordance with Section 5.4.2 determines a no infiltration feasibility condition.  

Design: Appendix B.5 has a worksheet for sizing biofiltration BMPs, and Appendix E provides fact 
sheets to design the biofiltration BMP. Figure 5-9 shows the schematic of a biofiltration basin.  

BMP options under this category:  

• BF-1: Biofiltration 

• BF-2: Nutrient Sensitive Media Design 

• BF-3: Proprietary Biofiltration 

 

FIGURE 5-9. Schematic of a Typical Biofiltration Basin 
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Alternative Biofiltration Options: Other BMPs, including proprietary BMPs (see fact sheet for BF-
3 Proprietary Biofiltration) may be classified as biofiltration BMPs if they (1) meet the minimum design 
criteria listed in Appendix F, including the pollutant treatment performance standard in Appendix F.1, 
(2) are designed and maintained in a manner consistent with performance certifications, if applicable, 
and (3) are acceptable at the discretion of P&EAD. The applicant may be required to provide 
additional studies and/or required to meet additional design criteria beyond the scope of this 
document to demonstrate that these criteria are met. In determining the acceptability of an alternative 
biofiltration BMP, the Authority considers, as applicable, (1) the data submitted; (2) the 
representativeness of the data submitted; (3) the consistency of the BMP performance claims with 
pollutant control objectives; certainty of the BMP performance claims; (4) for projects within the 
public right of way and/or public projects, the maintenance requirements, cost of maintenance 
activities, relevant previous local experience with operation and maintenance of the BMP type, and 
ability to continue to operate the system in event that the vending company is no longer operating as 
a business; and (5) other relevant factors. If a proposed BMP is not accepted by P&EAD, a written 
explanation/reason is provided to the applicant. 

5.5.4 Flow-through Treatment Control BMPs (for Use with Alternative 

Compliance) Category 

Flow-through treatment control BMPs are structural, engineered facilities that are designed to remove 
pollutants from storm water runoff that do not meet the MS4 Permit criteria for biofiltration.  

Selection: Flow-through treatment control BMPs shall be selected using the criteria in Appendix B.6. 
Flow-through treatment control BMPs may be implemented to satisfy PDP structural BMP 
performance requirements only if an appropriate offsite ACP is also constructed to mitigate the 
pollutant load in the portion of the DCV not retained onsite. The ACP is an optional element that 
may be developed by each jurisdiction (see Section 1.8). 

Design: Appendix B.6 provides the methodology, required tables, and worksheet for sizing flow-
through treatment control BMPs, and Appendix E provides fact sheets to design the following flow-
through treatment control BMPs. Figure 5-10 shows a schematic of a vegetated swale as an example 
of a flow-through treatment control BMP. 

BMP options under this category: 

• FT-1: Vegetated Swales 

• FT-2: Media Filters 

• FT-3: Sand Filters 

• FT-4: Dry Extended Detention Basin 

• FT-5: Proprietary Flow-Through Treatment Control 
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FIGURE 5-10. Schematic of a Vegetated Swale 

Use of Proprietary BMP Options: A proprietary BMP (see fact sheet FT-5) can be classified as a 
flow-through treatment control BMP if it is (1) demonstrated to meet the flow-through treatment 
performance criteria in Appendix B.6, (2) designed and maintained in a manner consistent with its 
applicable performance certifications, and (3) acceptable at the discretion of the P&EAD. The 
applicant may be required to provide additional studies and/or required to meet additional design 
criteria beyond the scope of this document to justify the use of a proprietary flow-through treatment 
control BMP. In determining the acceptability of an proprietary flow-through treatment control BMP, 
the Authority considers, as applicable, (1) the data submitted; (2) the representativeness of the data 
submitted; (3) the consistency of the BMP performance claims with pollutant control objectives; 
certainty of the BMP performance claims; (4) for projects within the public right of way and/or public 
projects, the maintenance requirements, cost of maintenance activities, relevant previous local 
experience with operation and maintenance of the BMP type, and ability to and continue to operate 
the system in event that the vending company is no longer operating as a business; and (5) other 
relevant factors. If a proposed BMP is not accepted by P&EAD, a written explanation/reason is 
provided to the applicant. 

5.5.5 Alternative BMPs 

New and proprietary BMP technologies may be available that meet the performance standards in 
Chapter 2 but are not discussed in this Manual. Use of these alternative BMPs to comply with MS4 
Permit obligations is at the discretion of the P&EAD. In determining the acceptability of an alternative 
BMP, P&EAD should consider, as applicable, (1) the data submitted; (2) the representativeness of the 
data submitted; (3) the consistency of the BMP performance claims with pollutant control objectives 
and certainty of the BMP performance claims; (4) for projects within the public right of way and/or 
public projects: maintenance requirements, the cost of maintenance activities, relevant previous local 
experience with operation and maintenance  of the BMP type, and ability to continue to operate the 
system in the event that the vending company is no longer operating as a business; and (5) other 
relevant factors. If a proposed BMP is not accepted by the Authority, a written explanation/reason is 
provided to the applicant. Alternative BMPs must meet the standards for biofiltration BMPs or flow-
through BMPs (depending on how they are used), as described in Appendices F and B.6, respectively. 
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Chapter 

6  
 Hydromodification 

Management Requirements 

for PDPs 
The purpose of hydromodification management requirements for PDPs is to minimize the 
potential of storm water discharges from the MS4 from causing altered flow regimes and 
excessive downstream erosion in receiving waters. As discussed in Section 1.6, development 
within Authority jurisdiction is not subject to hydromodification management requirements. All 
discharges drain directly to San Diego Bay, an enclosed embayment. Therefore, this section, as written 
in the Model BMP Design Manual, is not included. 
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Chapter 

7  
 Long Term Operation and 

Maintenance 

Permanent structural BMPs require ongoing inspection and maintenance into perpetuity to 
preserve the intended pollution control and/or flow control performance.  

This chapter addresses procedural requirements for implementation of long-term O&M and the 
typical maintenance requirements of structural BMPs presented in the Manual. Specific requirements 
for O&M Plan reports are discussed in Chapter 8 with the Submittal Requirements. 

7.1 Need for Permanent Inspection and Maintenance 

7.1.1 MS4 Permit Requirements 

The MS4 Permit requires that the Authority implement a program that requires and confirms 
that structural BMPs on all PDPs are designed, constructed, and maintained to remove 
pollutants in storm water to the MEP.  

Routine inspection and maintenance of BMPs preserve the design and MS4 Permit objective to 
remove pollutants in storm water to the MEP. The MS4 Permit requirement specifically applies to 
PDP structural BMPs. However, source control BMPs and site design/LID BMPs within a PDP are 
components in the storm water management scheme that determine the amount of runoff to be 
treated by structural BMPs; when source control, site design, or LID BMPs are not maintained, 
clogging or failure of structural BMPs can result because of greater delivery of runoff and pollutants 
than intended. Therefore, P&EAD may also require confirmation of maintenance of source control 
BMPs and site design/LID BMPs as part of their PDP structural BMP maintenance documentation 
requirements (see Section 7.4).  

7.1.2 Practical Considerations 

Why do permanent structural BMPs require ongoing inspection and maintenance into 
perpetuity?  

By design, structural BMPs trap pollutants transported by storm water. Structural BMPs are subject 
to deposition of solids such as sediment, trash, and other debris. Some structural BMPs are also subject 
to growth of vegetation, either by design (e.g., biofiltration) or incidentally. The pollutants and any 
overgrown vegetation must be removed on a periodic basis for the life of the BMP to maintain the 
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capacity of the structural BMP to process storm water and capture pollutants from every storm event. 
Structural BMP components are also subject to clogging from trapped pollutants and growth of 
vegetation. Clogged BMPs can result in flooding, standing water, and mosquito breeding habitat. 
Maintenance is critical to ensure the ongoing drainage of the facility. All components of the BMP 
must be maintained, including both the surface and any subsurface components. 

Vegetated structural BMPs, including vegetated infiltration or partial infiltration BMPs and 
aboveground detention basins, also require routine maintenance so that they do not inadvertently 
become wetlands, waters of the state, or sensitive species habitat under the jurisdiction of the United 
States Army Corps of Engineers, SDRWQCB, California Department of Fish and Wildlife, or United 
States Fish and Wildlife Service. A structural BMP that is constructed in the vicinity of, or connected 
to, an existing jurisdictional water or wetland could inadvertently result in creation of expanded waters 
or wetlands. As such, vegetated structural BMPs have the potential to come under the jurisdiction of 
one or more of the above-mentioned resource agencies. This could result in the need for specific 
resource agency permits and costly mitigation to maintain the structural BMP. Along with proper 
placement of a structural BMP, routine maintenance is key to preventing this scenario. 

7.2 Summary of Steps to Maintenance Agreement 

Ownership and maintenance responsibility for structural BMPs should be discussed at the 
beginning of project planning, typically at the pre-application meeting with P&EAD. 

Experience has shown provisions to finance and implement maintenance of BMPs can be a major 
stumbling block to project approval. Project owners shall be aware of their responsibilities regarding 
storm water BMP maintenance and need to be familiar with the contents of the O&M Plan prepared 
for the project. Chapter 8 provides the guidelines for preparation of a site-specific O&M Plan. A 
maintenance mechanism must be determined prior to the issuance of any construction, grading, 
building, site development permit, or any other applicable permit. Table 7-1 lists the typical steps and 
schedule for establishing a plan and mechanism to ensure ongoing maintenance of structural BMPs. 

TABLE 7-1. Schedule for Developing O&M Plan and Agreement 

Item Description Time Frame 

1 
Determine structural BMP ownership, party 

responsible for permanent O&M, and 
maintenance funding mechanism 

Prior to first submittal of a project 
application – discuss with staff at pre-
application meeting 

2 Identify expected maintenance actions 
First submittal of a project application – 
identify in SWQMP 

3 Develop a detailed O&M Plan 
As required by P&EAD, prior to issuance of 
project approvals 

4 
Update/finalize the O&M Plan to reflect 
constructed structural BMPs with as-built plans 
and baseline photos 

As required by P&EAD, upon completion of 
construction of structural BMPs 

5 Prepare a draft O&M Agreement  
As required by P&EAD and Business and 
Financial Management Department 

6 Execute the O&M Agreement 
As required by P&EAD and Business and 
Financial Management Department 
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The final O&M Plan submitted to P&EAD must describe the designated responsible party to manage 

the structural BMP(s), any necessary employee or tenant training and duties, operating schedule, 

maintenance frequency, specific maintenance activities, copies of resource agency permits, and any 

other necessary activities. At a minimum, the O&M Plan requires inspection and servicing of all 

structural BMPs on an annual basis. The tenant shall document all maintenance and shall retain records 

for at least 5 years. These documents shall be made available to the Authority for inspection upon 

request at any time. O&M Plans are also prepared for capital projects that include structural BMPs. 

The Authority maintains the right to access tenant properties as part of lease provisions. This right 

extends to any access required related to structural BMPs.  

7.3 Maintenance Responsibility 

Who is responsible for the maintenance of the permanent structural BMPs into perpetuity? 

The project owner is responsible to ensure inspection and O&M of permanent structural BMPs within 
the facility (i.e., either the Authority itself or a tenant, unless responsibility has been formally 
transferred from the tenant to the Authority). For tenant projects, when tenant areas change (i.e., the 
area falls under a new tenant lease), maintenance responsibility also transfers to the new tenant. For 
Authority projects, FMD is responsible for maintenance. If property ownership changes (i.e., the 
property is sold or otherwise transferred to a new owner), maintenance responsibility also transfers to 
the new owner. For tenant structural BMPs that will be transferred to the Authority, there may be an 
interim period during which the tenant is responsible until maintenance responsibility is formally 
transferred. 

From the time that the structural BMP is constructed and activated (i.e., it is operating and processing 
storm water from storm events), it requires inspection and maintenance to ensure that it continues to 
function as designed. As a result, the MS4 Permit requires that each jurisdiction "require the project 
applicant to submit proof of the mechanism under which ongoing long-term maintenance of all 
structural BMPs will be conducted." The various jurisdictions have different allowable maintenance 
mechanisms (e.g., privately funded or publicly funded maintenance) and/or requirements for proof 
of the maintenance mechanism (e.g., maintenance agreements). Requirements for proof of the 
maintenance mechanism may also differ depending on whether the long-term O&M will be provided 
by a public or private party.  

For projects within the Authority jurisdiction, structural BMP maintenance is provided by the 

Authority for capital projects (i.e., public entity maintenance) and is provided by the individual tenants 

for tenant projects (i.e., through lease provisions). As part of the project review for both capital and 

tenant PDPs that include structural BMPs, the Authority verifies that appropriate mechanisms are in 

place. The maintenance mechanisms include the following: 

1) Public entity maintenance: The Authority provides storm water BMP maintenance for its 

capital projects. Funding is provided on an ongoing basis through inclusion of maintenance 

costs in annual operating budgets for any department with BMP maintenance responsibility.  

2) Lease provisions: The Authority ensures storm water BMP maintenance, repair, and 

replacement of tenant projects through conditions in tenant leases. An example Tenant 

Condition of Approval is included in Appendix A.4.  
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3) Other mechanisms: On a case-by-case basis, the Authority may consider other mechanisms 

for structural BMP maintenance such as inclusion of maintenance conditions in a use permit, 

or alternative mechanisms, subject to P&EAD approval. 

7.4 Long-Term Maintenance Documentation 

As part of ongoing structural BMP maintenance into perpetuity, property owners are required 
to provide documentation of maintenance for the structural BMPs on their property to support 
the Authority's reporting requirements to the SDRWQCB.  

The MS4 Permit requires the Authority to verify that structural BMPs on each PDP "are adequately 
maintained and continue to operate effectively to remove pollutants in storm water to the MEP 
through inspections, self-certifications, surveys, or other equally effective approaches." The Authority 
must also identify the party responsible for structural BMP maintenance for the PDP and report the 
dates and findings of structural BMP maintenance verifications, and corrective actions and/or 
resolutions when applicable, in their PDP inventory. The PDP inventory and findings of maintenance 
verifications must be reported to the SDRWQCB annually.  

P&EAD annually inspects (unless more frequent inspections are required) the Authority-owned PDP 

structural BMPs for the need for cleanout or maintenance and advises FMD of the need for such 

work. FMD then determines the appropriate maintenance required to continue to operate the BMPs 

in accordance with the manufacturer’s recommendations, and to ensure effective operation of the 

BMP in removing pollutants in storm water to the MEP. FMD records the maintenance of these 

BMPs. Before October 1 of each year, P&EAD inspects the FMD documentation of maintenance. 

Structural BMPs constructed by tenants are generally maintained by tenants unless the Authority and 

FMD have assumed responsibility under the terms of the tenant’s lease or some other mechanism. 

Structural BMPs constructed by tenants are either inspected by P&EAD annually before October 1, 

or the tenant is allowed to self-certify inspection and maintenance. Structural BMPs associated with 

PDPs designated high priority by the Authority are not eligible for self-certification and are inspected 

by P&EAD directly. Tenants who have been authorized by P&EAD to perform their own inspections 

and maintenance of structural BMPs are required to submit documentation and self-certification that 

inspection and maintenance were performed prior to October 1. 

7.5 Inspection and Maintenance Frequency 

How often is a project owner required to inspect and maintain permanent structural BMPs 
on their facility?  

The minimum inspection, maintenance, and reporting frequency is annually. However, actual 
maintenance needs are site specific, and maintenance may be needed more frequently than annually. 
The need for maintenance depends on the amount and quality of runoff delivered to the structural 
BMP. Maintenance must be performed whenever needed, based on maintenance indicators presented 
in Section 7.7. The optimum maintenance frequency is each time the maintenance threshold for 
removal of materials (sediment, trash, debris, or overgrown vegetation) is met. If this maintenance 
threshold has been exceeded by the time the structural BMP is inspected, the BMP has been operating 
at reduced capacity. This would mean it is necessary to inspect and maintain the structural BMP more 
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frequently. Routine maintenance also helps avoid more costly rehabilitative maintenance to repair 
damages that may occur when BMPs have not been adequately maintained on a routine basis.  

During the first year of normal operation of a structural BMP (i.e., when the project is fully built out 
and occupied), inspection by P&EAD or the tenant is recommended at least once prior to August 31 
and then monthly from September through May. Inspection during a storm event is also 
recommended. It is during and after a rain event that one can determine whether the components of 
the BMP are functioning properly. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year 
inspections. 

P&EAD may require an increased inspection frequency by FMD or the tenant in cases in which an 

annual inspection has proven insufficient based on documentation provided to P&EAD or 

independent inspections conducted by P&EAD.  

7.6 Measures to Control Maintenance Costs 

Because structural BMPs must be maintained into perpetuity, it is essential to include 
measures to control maintenance costs. 

The most effective way to reduce maintenance of structural BMPs is to prevent or reduce pollutants 
generated onsite and delivered to the structural BMP by implementation of source control and site 
design BMPs onsite, as required and described in Chapter 4. Second, vegetated BMPs should be placed 
properly to reduce the potential to come under the jurisdiction of one or more resource agencies that 
could require permits and costly mitigation to maintain the structural BMP. Third, the structural BMP 
should include design features to facilitate maintenance, as follows.  

Considerations for placement of vegetated BMPs: 

• Locate structural BMPs outside  floodway, floodplain, and other jurisdictional areas. 

• Avoid direct connection to a natural surface water body. 

• Discuss the location of the structural BMP with a wetland biologist to avoid placing a 
structural BMP in a location where it could become jurisdictional or be connected to a 
jurisdictional area. 

Measures to facilitate collection of the trapped pollutants: 

• Design a forebay to trap gross pollutants in a contained area that is readily accessible for 
maintenance. A forebay may be a dedicated area at the inlet entrance to an infiltration BMP, 
biofiltration BMP, or detention basin, or may be a gross pollutant separator installed in the 
storm drain system that drains to the primary structural BMP. 

Measures to access the structural BMP: 

• The BMP must be accessible to equipment needed for maintenance. Access requirements for 
maintenance vary with the type of facility selected.  
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• Infiltration BMPs, biofiltration BMPs, and most aboveground detention basins and sand filters 
typically require routine landscape maintenance using the same equipment that is used for 
general landscape maintenance. At times, these BMPs may require excavation of clogged 
media (e.g., bioretention soil media, or sand for the sand filter), and should be accessible to 
appropriate equipment for excavation and removal/replacement of media. 

• Aboveground detention basins should include access ramps for trucks to enter the basin to 
bring equipment and to remove materials. 

• Underground BMPs such as detention vaults, media filters, or gross pollutant separators used 
as forebays to other BMPs typically require access for a vactor truck to remove materials. 
Proprietary BMPs such as media filters or gross pollutant separators may require access by a 
forklift or other truck for delivery and removal of media cartridges or other internal 
components. Access requirements must be verified with the manufacturer of proprietary 
BMPs. 

• Vactor trucks are large, heavy, and difficult to maneuver. Structural BMPs that are maintained 
by vactor truck must include a level pad adjacent to the structural BMP, preferably with no 
vegetation or irrigation system (otherwise vegetation or irrigation system may be destroyed by 
the vactor truck). 

• The sump area of a structural BMP should not exceed 20 feet in depth because of the loss of 
efficiency of a vactor truck. The water removal rate is 3 to 4 times longer when the depth is 
greater than 20 feet. Deep structures may require additional equipment (stronger vactor trucks, 
ladders, more vactor pipe segments). 

• All manhole access points to underground structural BMPs must include a ladder or steps.  

Measures to facilitate inspection of the structural BMP 

• Structural BMPs shall include inspection ports for observing all underground components that 
require inspection and maintenance. 

• Silt level posts or other markings shall be included in all BMP components that trap and store 
sediment, trash, and/or debris, so that the inspector may determine how full the BMP is, and 
maintenance personnel may determine where the bottom of the BMP is. Posts or other 
markings shall be indicated and described on structural BMP plans. 

• Vegetation requirements, including plant type, coverage, and minimum height when 
applicable, shall be provided on the structural BMP and/or landscaping plans as appropriate 
or as required by P&EAD. 

• Signage indicating the location and boundary of the structural BMP is recommended. 

When designing a structural BMP, the engineer should review the typical structural BMP maintenance 
actions listed in Section 7.7 to determine the potential maintenance equipment and access needs. 

When selecting permanent structural BMPs for a project, the engineer and project owner should 
consider the long-term cost of maintenance and the type of maintenance contracts a future project 
owner will need to manage. The types of materials used (e.g., proprietary versus non-proprietary parts), 
equipment used (e.g., landscape equipment versus vactor truck), and actions/labor expected in the 
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maintenance process and required qualifications of maintenance personnel (e.g., confined space entry) 
affect the cost of long-term O&M of the structural BMPs presented in the Manual.  

7.7 Maintenance Indicators and Actions for 

Structural BMPs 

This section presents typical maintenance indicators and expected maintenance actions 
(routine and corrective) for typical structural BMPs.  

There are many different variations of structural BMPs, and structural BMPs may include multiple 
components. For maintenance, the structural BMPs have been grouped into four categories based on 
common maintenance requirements: 

• Vegetated infiltration or filtration BMPs 

• Non-vegetated infiltration BMPs 

• Non-vegetated filtration BMPs 

• Detention BMPs 

The project civil engineer is responsible for determining the categories that are applicable based on 
the components of the structural BMP, and for identifying the applicable maintenance indicators from 
within the category. Maintenance indicators and actions shall be shown on the construction plans and 
in the project-specific O&M Plan.  

During inspection, the inspector checks the maintenance indicators. If one or more thresholds are 
met or exceeded, maintenance must be performed to ensure that the structural BMP will function as 
designed during the next storm event. Table 7-2 through Table 7-5 present general maintenance 
actions for the four BMP categories. Additional guidance is provided in the Appendix E fact sheets 
for each specific BMP. 

7.7.1 Maintenance of Vegetated Infiltration or Filtration BMPs 

"Vegetated infiltration or filtration BMPs" are BMPs that include vegetation as a component. 
Applicable fact sheets may include INF-2 (Bioretention), PR-1 (Biofiltration With Partial Retention), 
BF-1 (Biofiltration), or FT-1 (Vegetated Swale). The vegetated BMP may or may not include amended 
soils, subsurface gravel layer, underdrains, and/or impermeable liners. The project civil engineer is 
responsible for determining which maintenance indicators and actions listed in Table 7-2 are 
applicable based on the components of the structural BMP. 
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TABLE 7-2. Maintenance Indicators and Actions for Vegetated BMPs 

Typical Maintenance 
Indicator(s) for Vegetated BMPs 

Maintenance Actions 

Accumulation of sediment, litter, or 
debris 

Remove and properly dispose of accumulated materials, without 
damage to the vegetation. 

Poor vegetation establishment Re-seed, re-plant, or re-establish vegetation per original plans. 

Overgrown vegetation Mow or trim as appropriate, but to a height not less than the design 
height of the vegetation per original plans when applicable (e.g., a 
vegetated swale may require a minimum vegetation height). 

Erosion due to concentrated irrigation 
flow 

Repair/re-seed/re-plant eroded areas and adjust the irrigation 
system. 

Erosion due to concentrated storm 
water runoff flow 

Repair/re-seed/re-plant eroded areas and make appropriate 
corrective measures such as adding erosion control blankets, 
adding stone at flow entry points, or performing minor re-grading 
to restore proper drainage according to the original plan. If the 
issue is not corrected by restoring the BMP to the original plan and 
grade, the engineer shall be contacted prior to any additional repairs 
or reconstruction. 

Standing water in vegetated swales Make appropriate corrective measures such as adjusting the 
irrigation system, removing obstructions of debris or invasive 
vegetation, loosening, or replacing topsoil to allow for better 
infiltration, or performing minor re-grading for proper drainage. If 
the issue is not corrected by restoring the BMP to the original plan 
and grade, the engineer shall be contacted prior to any additional 
repairs or reconstruction. 

Standing water in bioretention, 
biofiltration with partial retention, or 
biofiltration areas, or flow-through 
planter boxes for longer than 96 hours 
following a storm event* 

Make appropriate corrective measures such as adjusting the 
irrigation system, removing obstructions of debris or invasive 
vegetation, clearing underdrains (where applicable), or 
repairing/replacing clogged or compacted soils. 

Obstructed inlet or outlet structure Clear obstructions. 

Damage to structural components such 
as weirs, inlet, or outlet structures 

Repair or replace as applicable. 

*These BMPs typically include a surface ponding layer as part of their function which may take 96 hours to 
drain following a storm event. 

7.7.2 Maintenance of Non-Vegetated Infiltration BMPs 

"Non-vegetated infiltration BMPs" are BMPs that store storm water runoff until it infiltrates into the 
ground, and do not include vegetation as a component of the BMP (refer to the "vegetated BMPs" 
category for infiltration BMPs that include vegetation). Non-vegetated infiltration BMPs generally 
include non-vegetated infiltration trenches and infiltration basins, dry wells, underground infiltration 
galleries, and permeable pavement with underground infiltration gallery. Applicable fact sheets may 
include INF-1 (Infiltration Basin) or INF-3 (Permeable Pavement). The non-vegetated infiltration 
BMP may or may not include a pre-treatment device and may or may not include aboveground storage 
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of runoff. The project civil engineer is responsible for determining which maintenance indicators and 
actions listed in Table 7-3 are applicable based on the components of the structural BMP. 

TABLE 7-3. Maintenance Indicators and Actions for Non-Vegetated Infiltration BMPs 

Typical Maintenance Indicator(s) 
for Non-Vegetated Infiltration 

BMPs 
Maintenance Actions 

Accumulation of sediment, litter, or 
debris in infiltration basin or pre-
treatment device, or on permeable 
pavement surface 

Remove and properly dispose of accumulated materials. 

Standing water in infiltration basin 
without subsurface infiltration gallery 
for longer than 96 hours following a 
storm event 

Remove and replace clogged surface soils. 

Standing water in subsurface 
infiltration gallery for longer than 
96 hours following a storm event 

This condition requires investigation of why infiltration is not 
occurring. If feasible, take corrective action to restore infiltration 
(e.g., flush fine sediment or remove and replace clogged soils). The 
BMP may require retrofit if infiltration cannot be restored. If 
retrofit is necessary, the engineer shall be contacted prior to any 
repairs or reconstruction. 

Standing water in permeable paving 
area 

Flush fine sediment from paving and subsurface gravel. Provide 
routine vacuuming of permeable paving areas to prevent clogging. 

Damage to permeable paving surface Repair or replace damaged surface as appropriate. 

Note: When inspection or maintenance indicates that sediment is accumulating in an infiltration BMP, the 
DMA draining to the infiltration BMP should be examined to determine the source of the sediment, and 
corrective measures should be made as applicable to minimize the sediment supply. 

7.7.3 Maintenance of Non-Vegetated Filtration BMPs 

"Non-vegetated filtration BMPs" include Media Filters (FT-2) and Sand Filters (FT-3). These BMPs 
function by passing runoff through the media to remove pollutants. The project civil engineer is 
responsible for determining which maintenance indicators and actions listed in Table 7-4 are 
applicable based on the components of the structural BMP. 
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TABLE 7-4. Maintenance Indicators and Actions for Filtration BMPs 

Typical Maintenance Indicator(s) for 
Filtration BMPs 

Maintenance Actions 

Accumulation of sediment, litter, or 
debris 

Remove and properly dispose of accumulated materials. 

Obstructed inlet or outlet structure Clear obstructions. 

Clogged filter media 
Remove and properly dispose of filter media and replace with 
fresh media. 

Damage to components of the filtration 
system 

Repair or replace as applicable. 

Note: For proprietary media filters, refer to the manufacturer's maintenance guide. 

7.7.4 Maintenance of Detention BMPs 

"Detention BMPs" include basins, cisterns, vaults, and underground galleries that are primarily 
designed to store runoff for controlled release to downstream systems. For the maintenance 
discussion, this category does not include an infiltration component (refer to "vegetated infiltration or 
filtration BMPs" or "non-vegetated infiltration BMPs" above). Applicable fact sheets may include 
HU-1 (Cistern) or FT-4 (Extended Detention Basin). There are many possible configurations of 
aboveground and underground detention BMPs, including both proprietary and non-proprietary 
systems. The project civil engineer is responsible for determining which maintenance indicators and 
actions listed in Table 7-5 are applicable based on the components of the structural BMP.  

TABLE 7-5. Maintenance Indicators and Actions for Detention BMPs 

Typical Maintenance Indicator(s) for 
Detention Basins 

Maintenance Actions 

Poor vegetation establishment Re-seed/re-establish vegetation. 

Overgrown vegetation Mow or trim as appropriate. 

Erosion due to concentrated irrigation 
flow 

Repair/re-seed/re-plant eroded areas and adjust the irrigation 
system. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and make appropriate 
corrective measures such as adding erosion control blankets, 
adding stone at flow entry points, or re-grading where necessary. 

Accumulation of sediment, litter, or debris Remove and properly dispose of accumulated materials. 

Standing water 
Make appropriate corrective measures such as adjusting the 
irrigation system, removing obstructions of debris or invasive 
vegetation, or minor re-grading for proper drainage.  

Obstructed inlet or outlet structure Clear obstructions. 

Damage to structural components such as 
weirs, or inlet or outlet structures 

Repair or replace as applicable. 
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Chapter 

8  
 Submittal Requirements 

It is necessary for P&EAD to review project plans for compliance with the applicable 
requirements of this Manual and the MS4 Permit.  

The review process must verify that storm water management objectives were considered in the 
project planning process and that opportunities to incorporate BMPs have been identified. The review 
process must confirm that the site plan, landscape plan, and project storm water documents are 
congruent. Therefore, the Authority requires a submittal (i.e., the SWQMP) documenting the storm 
water management design for every project that is subject to the requirements of this Manual. A 
complete and thorough project submittal facilitates and expedites the review and approval and may 
result in fewer submittals by the applicant. This chapter discusses submittal requirements. In all cases, 
the project applicant must provide sufficient documentation to demonstrate that applicable 
requirements of this Manual and the MS4 Permit are met. 

8.1 Submittal Requirement for Standard Projects 

8.1.1 Standard Project SWQMP 

For Standard Projects, the project submittal shall include a "Standard Project SWQMP."  

The Standard Project SWQMP is a compilation of checklists that document that all permanent source 
control and site design BMPs have been considered for the project and implemented where feasible. 
All applicable features shall be shown on site plans and landscaping plans. The Standard Project 
SWQMP shall consist of the following forms and/or checklists included in Appendix A.3: 

• Form H-1: Applicability of Permanent BMP Requirements 

• Form H-2: Project Type Determination (Standard Project or PDP) 

• Form H-3A: Site Information for Standard Projects 

• Form H-4: Source Control BMP Checklist for All Development Projects 

• Form H-5: Site Design BMP Checklist for All Development Projects 

The Standard Project SWQMP shall also include copies of the relevant plan sheets showing source 
control and site design BMPs. 
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8.2 Submittal Requirements for PDPs 

8.2.1 PDP SWQMP 

For PDPs, the project submittal shall include a "PDP SWQMP."  

The PDP SWQMP shall document that all permanent source control and site design BMPs have been 
considered for the project and implemented where feasible; document the planning process and the 
decisions that led to the selection of structural BMPs; provide the calculations for design of structural 
BMPs to demonstrate that applicable performance standards are met by the structural BMP design; 
identify O&M requirements of the selected structural BMPs; and identify the maintenance mechanism 
(see Sections 7.2 and 7.3) for long-term O&M of structural BMPs. PDPs shall use the PDP SWQMP 
Template provided in Appendix A.4, which includes forms and/or checklists, project intake and 
source control BMP documentation, and checklists for documentation of pollutant control structural 
BMP design. The PDP SWQMP shall include copies of the relevant plan sheets showing site design, 
source control, structural BMPs, and structural BMP maintenance requirements. 

A PDP SWQMP must be provided with the first submittal of a project application.  

Storm water requirements directly affect the layout of the project. Storm water requirements must be 
considered from the initial project planning or in project concept stage, and are reviewed upon each 
submittal, beginning with the first submittal. The process from initial project application through 
approval of the project plans often includes design changes to the site layout and features. Changes 
may be driven by storm water management requirements or other site requirements. Each time the 
site layout is adjusted, whether the adjustment is directly due to storm water management requirements 
identified during P&EAD review of the storm water submittal or is driven by other site requirements, 
the storm water management design must be revisited to ensure that the revised project layout and 
features meet the requirements of this Manual and the MS4 Permit. An updated PDP SWQMP must 
be provided with each submittal of revised project plans. The updated PDP SWQMP should include 
documentation of changes to the site layout and features and reasons for the changes. If other site 
requirements identified during plan review render certain proposed storm water features infeasible 
(e.g., if fire department access requirements were identified that precluded use of certain surfaces or 
landscaping features that had been proposed), this must be documented as part of the decisions that 
led to the development of the final storm water management design. 

Note that additional information may be required at the discretion of the reviewer based on the nature 
of the project, but at a minimum, the information listed in the submittal template in Appendix A.4 
shall be included in the PDP SWQMP. 

The Authority requires that the SWQMP be certified by a civil engineer licensed to practice in 
California. 

The certification should state: “The selection, sizing, and preliminary design of storm water treatment 
and other control measures in this plan meet the requirements of Regional Water Quality Control 
Board Order R9-2013-0001 and subsequent amendments.” 
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8.2.1.1 PDP O&M Plan 

Although the PDP SWQMP must include general O&M requirements for structural BMPs, 
the PDP SWQMP may not be the final O&M Plan. 

The O&M requirements documented in the PDP SWQMP must be sufficient to show that O&M 
requirements have been considered in the project planning and design. However, a final O&M Plan 
should reflect actual constructed structural BMPs to be maintained. Photographs and as-built plans 
for the constructed structural BMPs should be included. Requirements may also vary depending on 
whether long-term O&M will be furnished by a public agency or private entity. See Section 8.2.3 for 
project closeout procedures, including Authority requirements for final O&M Plans, and Section 8.2.4 
for additional requirements for tenant O&M of structural BMPs. 

8.2.2 Requirements for Construction Plans 

8.2.2.1 BMP Identification and Display on Construction Plans 

Plans for construction of the project (grading plans, improvement plans, and landscaping 
plans, as applicable) must show all permanent site design, source control, and structural 
BMPs, and must be congruent with the PDP SWQMP.  

When construction plans are submitted for P&EAD review and approval, staff compare that submittal 
with the earlier SWQMP submittal. Preparation and submittal of the Construction Plan SWQMP 
Checklist (Table 8-1) for the project facilitates comparisons and likely speed-up review of the project. 

TABLE 8-1. Format for Construction Plans SWQMP Checklist 

SWQMP Page # BMP Description See Plan Sheet #s 

   

   

 
Preparation of the Construction Plan SWQMP Checklist: 

1) Create a table as shown in Table 8-1. Number and list each measure or BMP specified in the 
SWQMP submittal in Columns 1 and 2 of the table. Leave Column 3 blank. Incorporate the 
table into the SWQMP submittal. 

2) When submitting construction plans, duplicate the table (by photocopy or electronically). Now 
fill in Column 3, identifying the plan sheets where the BMPs are shown. List all plan sheets on 
which the BMP appears. Submit the updated table with the construction plans. 

Note that the updated table—or Construction Plan SWQMP Checklist—is only a reference tool to 
facilitate comparison of the construction plans with the SWQMP. P&EAD can advise applicants 
about the process required to propose changes to the approved SWQMP. 
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8.2.2.2 Structural BMP Maintenance Information on Construction Plans 

Plans for construction of the project must provide sufficient information to describe 
maintenance requirements (thresholds and actions) for structural BMPs so that, if all other 
separate O&M documents are lost, a new party studying plans for the project could identify 
the structural BMPs and identify the required maintenance actions based on the plans. 

For long-term O&M, the project plans must identify the following: 

• Instructions for accessing the structural BMP to inspect and perform maintenance; 

• Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, 
or other features that allow the inspector to view necessary components of the structural BMP 
and compare to maintenance thresholds); 

• Manufacturer and part number for proprietary parts; 

• Maintenance thresholds specific to the structural BMP, with a location-specific frame of 
reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect to 
a fixed benchmark within the BMP); 

• Recommended equipment to perform maintenance; and 

• When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management. 

8.2.3 Design Changes During Construction and Project Closeout 

Procedures 

8.2.3.1 Design Changes During Construction 

Prior to occupancy and/or intended use of any portion of a PDP, the site must be in 
compliance with the requirements of this Manual and the MS4 Permit. 

During construction, any changes that affect the design of storm water management features must be 
reviewed and approved by P&EAD before work can proceed. Approved documents and additional 
design may be required prior to implementation of design changes during construction. This might 
include changes to drainage patterns that occurred based on actual site grading and construction of 
storm water conveyance structures or substitutions to storm water management features. Just as 
during the design phase, when there are changes to the site layout and features, the storm water 
management design must be revisited to ensure that the revised project layout and features meet the 
requirements of this Manual and the MS4 Permit.  

8.2.3.2 Certification of Constructed BMPs 

As part of the "Structural BMP Approval and Verification Process" required by the MS4 
Permit, each structural BMP must be inspected to verify that it has been constructed and is 
operating in compliance with all its specifications, plans, permits, and ordinances, and the 
requirements of the MS4 Permit.  
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Because some portions of the structural BMP will not be readily visible after completion of 
construction (e.g., subsurface layers), P&EAD requires inspections during construction, photographs 
taken during construction, and/or other certification that the BMP has been constructed in 
conformance with the approved plans.  

Prior to occupancy of each PDP, P&EAD, together with a project proponent engineer, inspects each 
structural BMP to verify that it has been constructed in compliance with all specifications, plans, 
permits, and ordinances, and records verification and approval of the structural BMPs in the 
Authority’s Web-based database. Initial BMP verification inspections are separate from the regular 
O&M inspections for each BMP. P&EAD may require forms, as-builts, or other documentation to 
be submitted prior to the inspection to facilitate the structural BMP inspection.  

8.2.3.3 Final O&M Plan 

Upon completion of project construction, the local agency may require a final O&M Plan to 
be submitted.  

A final O&M Plan reflects project-specific constructed structural BMPs with project-specific 
drawings, photographs, and maps, and identifies specific maintenance requirements and actions for 
the constructed structural BMPs. Specific requirements and review procedures for this process may 
vary based on the planned maintenance entity (Authority, tenant, or other). 

8.2.4 Additional Requirements for Tenant O&M 

This section discusses structural BMPs associated with tenant projects to be operated and maintained 
by tenants as part of their lease agreement.  

8.2.4.1 O&M Agreements for Tenant Structural BMP Maintenance 

For structural BMPs associated with tenant projects, the Authority requires execution of an 
O&M Agreement through conditions in the tenant lease.  

An O&M Agreement is incorporated in the tenant lease and signed by the Authority and the tenant, 
committing the tenant to maintain the permanent structural BMPs. The O&M Agreement may 
provide that, if the tenant fails to maintain the storm water facilities, the Authority may restore the 
storm water facilities to operable condition and obtain reimbursement, including administrative costs, 
from the tenant.  
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Appendix A Airport Authority Data and 

SWQMP Templates 

Appendix A contains tables, figures, and templates prepared to assist project applicants develop 

their Storm Water Quality Management Plans (SWQMPs). The following sections are included: 

• Section A.1 Environmentally Sensitive Areas (ESAs): This section describes receiving water 
conditions applicable to storm water drainage from the San Diego International Airport (SAN). 
A table of Clean Water Act Section 303(d) listings is provided. 

• Section A.2 Authority Figures: This section contains the following figures to assist project 
applicants: 

o Figure A.2-1 San Diego International Airport Storm Drain System: Shows storm drain 
lines and drainage basins at SAN. 

o Figure A.2-2 San Diego International Airport Land Uses: Displays industrial, 
commercial, and San Diego Regional Airport Authority (Authority) land use areas at 
SAN. 

o Figure A.2-3 Receiving Waters and Conveyance Systems Exempt from 
Hydromodification Management Requirements: Displays the conveyance systems at 
SAN that are concrete lined to the point of discharge in San Diego Bay and thus are 
exempt from hydromodification management requirements. 

o Figure A.2-4 Potential Critical Coarse Sediment Yield Areas: Displays potential critical 
coarse sediment yield areas in the San Diego Bay Watershed Management Area and at 
SAN. 

• Section A.3 Standard SWQMP Template: This checklist was developed to assist the project 
applicant and plan reviewer of a Standard Project. 

• Section A.4 Priority Development Project (PDP) SWQMP Template: This checklist was 
developed to assist the project applicant and plan reviewer of a PDP. It includes an example 
Tenant Condition of Approval that may be used in a tenant lease agreement to assure storm 
water best management practice (BMP) maintenance, repair, and replacement for tenant 
projects. 

A.1 Environmentally Sensitive Areas  
The project applicant should consider receiving water quality during the project planning stage and 
during selection of structural BMPs. Specifically, BMPs selected for PDPs should be designed to 
reduce concentrations of the most significant pollutants of concern.  

Storm water from SAN drains to San Diego Bay, portions of which are currently 303(d) listed for 
impacts because of polychlorinated biphenyls (PCBs), indicator bacteria, and metals, as well as benthic 
community effects and sediment toxicity. The 2014/2016 303(d) list includes copper as a pollutant 
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impacting water quality in the marinas along Harbor Island and PCBs as a pollutant impacting water 
quality throughout San Diego Bay. Runoff from SAN commingles with runoff from other sources 
and discharges into the waters along Harbor Island. There are four Toxic Hot Spots in San Diego Bay, 
one of which (the Downtown Anchorage, near the foot of Grape Street) is located near outfalls 
associated with runoff commingled from SAN and other sources. This area is currently the subject of 
an Investigative Order issued by the California Regional Water Quality Control Board, San Diego 
Region (SDRWQCB). The Water Quality Control Plan for the San Diego Basin (Basin Plan) 
designates San Diego Bay in its entirety as having Rare, Threatened, or Endangered Species beneficial 
use (RARE). Both the Sweetwater Marsh National Wildlife Refuge and the South Bay Unit of the San 
Diego National Wildlife Refuge are considered Areas of Special Biological Significance (ASBS), but 
neither is within proximity to SAN. 

ESAs, as designated in the 2014/2016 303(d) list, and their corresponding pollutants of concern are 
presented in Table A.1-1. 

Table A.1-1. Environmentally Sensitive Areas and Pollutants of Concern 

Receiving 
Water 

Segment Name 
Pollutant of 

Concern 

San Diego 
Bay 

San Diego Bay 

Mercury, PAHs 
(polycyclic aromatic 

hydrocarbons), 
PCBs 

(polychlorinated 
biphenyls) 

San Diego Bay Shoreline, at Harbor Island (West Basin) Copper 

San Diego Bay Shoreline, at Harbor Island (East Basin) Copper 

San Diego Bay Shoreline, at Spanish Landing Indicator Bacteria 

San Diego Bay Shoreline, at Downtown Anchorage 

Benthic 
Community Effects 

and Sediment 
Toxicity 

 

A.2 Airport Authority Figures 
This section contains Authority-specific figures to assist project applicants: 

Figure A.2-1 shows existing storm drain lines and drainage basins at SAN. Project applicants may use 
this map to determine current drainage patterns during the preliminary project planning stage. It is the 
responsibility of the applicant, in consultation with the Authority Planning and Environmental Affairs 
Department (P&EAD) and Airport Design and Construction (ADC), to verify the location of the 
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existing storm drain system as the project progresses (e.g., using a Global Positioning System [GPS] 
unit).    

Figure A.2-2 displays the current land uses at SAN. Land uses can be broken down into tenant 
industrial areas such as terminals; Airport Authority industrial areas such as materials storage yards; 
commercial areas such as front-of-house passenger walkways and concessions staging areas; and 
ground transportation areas such as parking lots. Appendix B of the Authority BMP Design Manual 
(Manual) includes a table detailing the general pollutant categories associated with PDP land uses. An 
extended discussion of potential pollutants associated with land uses at SAN is provided in Sections 6 
and 7 of the SAN Storm Water Management Plan (SWMP). 

Figure A.2-3 shows the existing storm drain lines and conveyance systems at SAN that are concrete 
lined and discharge directly to a water body that is exempt from hydromodification management 
requirements (San Diego Bay). Because all conveyance systems at SAN are concrete lined, and there 
are no natural streams or conveyances, all existing storm drain lines are exempt from 
hydromodification management requirements.  

Figure A.2-4 displays the potential critical coarse sediment yield areas in the San Diego Bay Watershed 
Management Area, as determined during development of the Watershed Management Area Analysis 
(WMAA). There are no potential critical coarse sediment yield areas at SAN.  
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Figure A.2-1: San Diego International Airport Storm Drain System 
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Figure A.2-2: San Diego International Airport Land Uses 
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Figure A.2-3: Receiving Waters and Conveyance Systems Exempt from Hydromodification Management Requirements  
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Figure A.2-4: Potential Critical Coarse Sediment Yield Areas 
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A.3 Standard SWQMP Template 

The following template is provided for use by a Standard SWQMP applicant or reviewer. It is not 

intended to replace a thorough review of the Manual and all appendices. 
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SAN DIEGO COUNTY REGIONAL AIRPORT AUTHORITY 

STANDARD (MINOR) DEVELOPMENT PROJECT 

STORM WATER QUALITY MANAGEMENT PLAN (SWQMP) 

FOR 

[INSERT PROJECT NAME] 

[INSERT PERMIT APPLICATION NUMBERS] 

 

[INSERT PROJECT ADDRESS] 

[INSERT PROJECT CITY, STATE ZIP CODE] 

 

ASSESSOR'S PARCEL NUMBER(S): 

[INSERT APN(S)] 

 

 
 

PREPARED FOR: 
 

[INSERT APPLICANT NAME] 
[INSERT ADDRESS] 

[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 

 
STANDARD PROJECT SWQMP PREPARED BY: 

 
[INSERT COMPANY NAME] 

[INSERT ADDRESS] 
[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 

 
DATE OF SWQMP: 

[INSERT MONTH, DAY, YEAR] 
 

PLANS PREPARED BY: 
[INSERT CIVIL ENGINEER OR ARCHITECT] 

[INSERT ADDRESS] 
[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 
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TABLE OF CONTENTS 
 
Acronym Sheet 
Standard Project SWQMP Project Owner's Certification Page 
Project Vicinity Map 
FORM H-1 Applicability of Permanent, Post-Construction Storm Water BMP Requirements 
FORM H-2 Project Type Determination (Standard Project or PDP) Checklist 
FORM H-3A Site Information Checklist for Standard Projects 
FORM H-4 Source Control BMP Checklist for All Development Projects 
FORM H-5 Site Design BMP Checklist for All Development Projects 
Attachment 1: Copy of Plan Sheets Showing Permanent Storm Water BMPs 
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ACRONYMS 
 
APN  Assessor's Parcel Number 
BMP  Best Management Practice 
HMP  Hydromodification Management Plan 
HSG  Hydrologic Soil Group 
MS4  Municipal Separate Storm Sewer System 
N/A  Not Applicable 
NRCS  Natural Resources Conservation Service 
PDP  Priority Development Project 
PE  Professional Engineer 
SC  Source Control 
SD  Site Design 
SDRWQCB San Diego Regional Water Quality Control Board 
SIC  Standard Industrial Classification 
SWQMP Storm Water Quality Management Plan 
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STANDARD PROJECT SWQMP PROJECT OWNER'S CERTIFICATION PAGE 
 
 
Project Name: [Insert Project Name] 
Permit Application Number: [Insert Permit Application Number] 
 
 

PROJECT OWNER'S CERTIFICATION 
 
This Standard Project SWQMP has been prepared for [INSERT PROJECT OWNER'S COMPANY 
NAME] by [INSERT SWQMP PREPARER'S COMPANY NAME]. The Standard Project SWQMP 
is intended to comply with the Standard Project requirements of the San Diego County Regional 
Airport Authority BMP Design Manual, which is a design manual for compliance with local San Diego 
County Regional Airport Authority and regional municipal separate storm sewer system MS4 Permit 
(California Regional Water Quality Control Board San Diego Region Order No. 2013-0001, as 
amended by Order No. R9-2015-0001 and R9-2015-0100) requirements for storm water management. 
 
The undersigned, while it owns the subject property, is responsible for the implementation of the 
provisions of this plan. Once the undersigned transfers its interests in the property, its successor-in-
interest shall bear the aforementioned responsibility to implement the best management practices 
(BMPs) described within this plan. A signed copy of this document shall be available on the subject 
property into perpetuity. 
 
 
 
________________________________________________________ 
Project Owner's Signature 
 
 
________________________________________________________ 
Print Name 
 
 
________________________________________________________ 
Company 
 
 
____________________________ 
Date 
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SUBMITTAL RECORD 
 
Use this Table to keep a record of submittals of this Standard Project SWQMP. Each time the 
Standard Project SWQMP is re-submitted, provide the date and status of the project. In column 4 
summarize the changes that have been made or indicate if response to plan check comments is 
included. When applicable, insert response to plan check comments behind this page. 
 
 

Submittal 

Number 

Date Project Status Summary of Changes 

1   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

Initial Submittal 

2   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

 

3   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

 

4   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 
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PROJECT VICINITY MAP 
 
Project Name: [Insert Project Name] 
Permit Application Number: [Insert Permit Application Number] 
 
[Insert Project Vicinity Map here] 
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Form H-1 

Applicability of Permanent, Post-Construction Storm Water BMP Requirements 

(Storm Water Intake Form for all Development Permit Applications) 

Project Identification 

Project Name: 

Permit Application Number: Date: 

Determination of Requirements 

The purpose of this form is to identify permanent, post-construction requirements that apply to the project. 

This form serves as a short summary of applicable requirements, in some cases referencing separate forms 

that will serve as the backup for the determination of requirements. 

 

Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 

Refer to the Manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 

Step 1: Is the project a "development project"? 

See Section 1.3 of the Manual for guidance. 

 Yes Go to Step 2. 

 No Stop. 

Permanent BMP requirements do not 

apply. No SWQMP will be required. 

Provide discussion below. 

Discussion/justification if the project is not a "development project" (e.g., the project includes only interior 

remodels within an existing building): 

 

 

Step 2: Is the project a Standard Project, PDP, or 

exception to PDP definitions? 

To answer this item, see Section 1.4 of the Manual 

in its entirety for guidance, AND complete Form H-2, 

Project Type Determination. 

 

 Standard 
Project 

Stop. 

Standard Project requirements apply, 

including Standard Project SWQMP. 

 PDP PDP requirements apply, including 

PDP SWQMP. 

Go to Step 3. 

 Exception 
to PDP 
definitions 

Stop. 

Standard Project requirements apply. 

Provide discussion and list any 

additional requirements below. 

Prepare Standard Project SWQMP. 

Discussion/justification, and additional requirements for exceptions to PDP definitions, if applicable: 
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Form H-1 Page 2 of 2 
Step Answer Progression 

Step 3. Do hydromodification control requirements 
apply? 
See Section 1.6 of the Manual for guidance.  
Note: Hydromodification control requirements do 
not apply to projects within Airport Authority 
jurisdiction that drain through concrete lined 
channels or conveyances that discharge directly to 
San Diego Bay. 

 Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). 
Go to Step 4. 

 No Stop. 
PDP structural BMPs required for 
pollutant control (Chapter 5) only. 
Provide brief discussion of exemption 
to hydromodification control below. 

Discussion/justification if hydromodification control requirements do not apply: 
 
 
 

Step 4. Does protection of critical coarse sediment 
yield areas apply? 
See Section 6.2 of the Manual for guidance. 
Note: Critical coarse sediment yield areas are not 
present within Airport Authority jurisdiction. See 
Section 1.6 and Appendix A of the Manual.  
 

 Yes Management measures required for 
protection of critical coarse sediment 
yield areas (Chapter 6.2). 
Stop. 

 No Management measures not required 
for protection of critical coarse 
sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion/justification if protection of critical coarse sediment yield areas does not apply: 
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Form H-2 

Project Type Determination Checklist 

Project Information 

Project Name: 

Permit Application Number: 

Project Type Determination: Standard Project or PDP 

The project is (select one):     New Development     Redevelopment 

The total proposed newly created or replaced impervious area is:  ________ ft2 (________) acres 

Is the project in any of the following categories, (a) through (f)? 

Yes 

 

No 

 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 

(collectively over the entire project site). This includes commercial, industrial, mixed-

use, and public development projects on public or private land. 

Yes 

 

No 

 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of 

impervious surface (collectively over the entire project site on an existing site of 10,000 

square feet or more of impervious surfaces). This includes commercial, industrial, 

mixed-use, and public development projects on public or private land. 

Yes 

 

No 

 

(c) New and redevelopment projects that create and/or replace 5,000 square feet or more 

of impervious surface (collectively over the entire project site), and support one or more 

of the following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods and 

drinks for consumption, including stationary lunch counters and refreshment 

stands selling prepared foods and drinks for immediate consumption SIC code 

5812). 

(ii) Parking lots. This category is defined as a land area or facility for the temporary 

parking or storage of motor vehicles used personally, for business, or for 

commerce. 

(iii)  Streets, roads, highways, freeways, and driveways. This category is defined as 

any paved impervious surface used for the transportation of automobiles, 

trucks, motorcycles, and other vehicles. 
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Form H-2 Page 2 of 2 

Yes 

 

No 

 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or more of 

impervious surface (collectively over the entire project site) and discharging directly to 

an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that 

is conveyed overland a distance of 200 feet or less from the project to the ESA or 

conveyed in a pipe or open channel any distance as an isolated flow from the project to 

the ESA (i.e., not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act Section 

303(d) impaired water bodies; areas designated as Areas of Special Biological 

Significance by the State Water Board and SDRWQCB; State Water Quality 

Protected Areas; water bodies designated with the RARE beneficial use by the 

State Water Board and SDRWQCB; and any other equivalent environmentally 

sensitive areas which have been identified by the Copermittees. See Manual Section 

1.4.2 for additional guidance and Appendix A. 

Yes 

 

No 

 

(e) New development projects, or redevelopment project that create and/or replace 

5,000 ft2 or more of impervious surface, that support one or more of the following uses: 

(i) Automotive repair shops. This category is defined as a facility that is categorized 

in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-

7539. 

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet 

the following criteria: (a) 5,000 square feet or more or (b) a projected Average 

Daily Traffic of 100 or more vehicles per day. 

Yes 

 

No 

 

(f) New or redevelopment projects that result in the disturbance of one or more acres of 

land and are expected to generate pollutants post construction. 

Note: See Manual Section 1.4.2 for additional guidance. 

 

Does the project meet the definition of one or more of the PDP categories (a) through (f) listed above? 

  No – the project is not a PDP (Standard Project). 

  Yes – the project is a PDP. 

The following is for redevelopment PDPs only: 

 

The area of existing (pre-project) impervious area at the project site is:  ________ ft2 (A) 

The total proposed newly created or replaced impervious area is: ________ ft2 (B) 

Percent impervious surface created or replaced (B/A)*100: _______% 

The percent impervious surface created or replaced is (select one based on the above calculation): 

 less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 

OR 

  greater than fifty percent (50%) – the entire project site is a PDP 

Form H-3A (Standard Projects) 

Site Information Checklist for Standard Projects 

Project Summary Information 

Project Name  
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Project Address  

 

 

 

Assessor's Parcel Number(s)   

Permit Application Number  

Project Watershed (Hydrologic Unit)  

 Pueblo San Diego 908 
 

Parcel Area 

(Total area of Assessor's Parcel(s) associated with 

the project) 

 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 

(Project Area) 

 

________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 

(Subset of Project Area) 

 

________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 

(subset of Project Area) 

 

________ Acres  (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 

This may be less than the Parcel Area. 
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Form H-3A Page 2 of 4 

Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply) 

 Existing development  

 Previously graded but not built out  

 Agricultural or other non-impervious use  

 Vacant, undeveloped/natural 
 

Description/Additional Information 

 

Existing Land Cover Includes (select all that apply) 

 Vegetative Cover 

 Non-Vegetated Pervious Areas 

 Impervious Areas 
 

Description/Additional Information 

 

Underlying Soil belongs to Hydrologic Soil Group (HSG) (select all that apply): 

 NRCS Type A 

 NRCS Type B 

 NRCS Type C 

 NRCS Type D 
 

Existing Natural Hydrologic Features (select all that apply) 

 Watercourses 

 Seeps 

 Springs 

 Wetlands 

 None 
 

Description/Additional Information 

 

Description of Existing Site Drainage [How is storm water runoff conveyed from the site? At a minimum, 

this description should answer (1) whether existing drainage conveyance is natural or urban; (2) describe 

existing constructed storm water conveyance systems, if applicable; and (3) is runoff from offsite conveyed 

through the site? If so, describe.] 
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Form H-3A Page 3 of 4 

Description of Proposed Site Development and Drainage Patterns 

Project Description/Proposed Land Use and/or Activities 

 

 

 

 

 

List proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards, athletic 

courts, other impervious features) 

 

 

List proposed pervious features of the project (e.g., landscape areas) 

 

 

Does the project include grading and changes to site topography? 

 Yes 

 No 
 

Description/Additional Information 

 

 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)? 

 Yes 

 No 
 

Description/Additional Information 
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Form H-3A Page 4 of 4 

Identify whether any of the following features, activities, and/or pollutant source areas will be present (select 

all that apply) 

 Onsite storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

 Landscape/outdoor pesticide use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and equipment cleaning 

 Vehicle/equipment repair and maintenance 

 Fuel dispensing areas 

 Loading docks 

 Fire sprinkler test water 

 Miscellaneous drain or wash water 

 Plazas, sidewalks, parking lots, ramps, taxiways, and runways 
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Form H-4 

Source Control BMP Checklist for All Development Projects 

(Standard Projects and PDPs) 

Project Identification 

Project Name 

Permit Application Number 

Source Control BMPs 

All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 

feasible. See Chapter 4 and Appendix E of the Manual for information to implement source control BMPs 

shown in this checklist. 

 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendix E of the Manual. Discussion/justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion/justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion/justification may be provided. 

Source Control Requirement Applied? 

SC-1 Prevention of Illicit Discharges into the MS4 (Authority BMPs 

SC01, SC04, SC05, SC09, SC11, SC12, SC13, SC14, SC15, and SC18 as 

applicable) 

 Yes  No  N/A 

Discussion/justification if SC-1 not implemented: 

 

 

 

SC-2 Storm Drain Stenciling or Signage (Authority BMP SC17)  Yes  No  N/A 

Discussion/justification if SC-2 not implemented: 

 

 

 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 

Runoff, and Wind Dispersal (Authority BMP SC07) 

 Yes  No  N/A 

Discussion/justification if SC-3 not implemented: 
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Form H-4 Page 2 of 2 

Source Control Requirement Applied? 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 

Run-On, Runoff, and Wind Dispersal (Authority BMPs SC02A, SC02B, 

SC02C, SC03, SC06, SC09, and SC21 as applicable) 

 Yes  No  N/A 

Discussion/justification if SC-4 not implemented: 

 

 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 

Wind Dispersal (Authority BMP SC08) 

 Yes  No  N/A 

Discussion/justification if SC-5 not implemented: 

 

 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants 

(must answer for each source listed below) 

 Onsite storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

 Landscape/outdoor pesticide use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and equipment cleaning 

 Vehicle/equipment repair and maintenance 

 Fuel dispensing areas 

 Loading docks 

 Fire sprinkler test water 

 Miscellaneous drain or wash water 

 Plazas, sidewalks, parking lots, ramps, taxiways, and runways 

 

 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 

 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 

 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

Discussion/justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 

discussed. Clarify which additional source control BMPs from Appendix B of the Authority SWMP will be 

implemented. Justification must be provided for all "No" answers shown above. 
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Form H-5 

Site Design BMP Checklist for All Development Projects 

(Standard Projects and PDPs) 

Project Identification 

Project Name 

Permit Application Number 

Site Design BMPs 

All development projects must implement site design BMPs SD-1 through SD-8 where applicable 

and feasible. See Chapter 4 and Appendix E of the Manual for information to implement site design 

BMPs shown in this checklist. 

 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 
and/or Appendix E of the Manual. Discussion/justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion/justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not 
include the feature that is addressed by the BMP (e.g., the project site has no existing natural 
areas to conserve). Discussion/justification may be provided. 

Site Design Requirement Applied? 

SD-1 Maintain Natural Drainage Pathways and Hydrologic 

Features 

 Yes  No  N/A 

Discussion/justification if SD-1 not implemented: 

 

 

SD-2 Conserve Natural Areas, Soils, and Vegetation  Yes  No  N/A 

Discussion/justification if SD-2 not implemented: 

 

 

SD-3 Minimize Impervious Area  Yes  No  N/A 

Discussion/justification if SD-3 not implemented: 

 

 

SD-4 Minimize Soil Compaction  Yes  No  N/A 

Discussion/justification if SD-4 not implemented: 
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Form H-5 Page 2 of 2 

Site Design Requirement Applied? 

SD-5 Impervious Area Dispersion  Yes  No  N/A 

Discussion/justification if SD-5 not implemented: 

 

 

 

SD-6 Runoff Collection  Yes  No  N/A 

Discussion/justification if SD-6 not implemented: 

 

 

 

SD-7 Landscaping with Native or Drought Tolerant Species  Yes  No  N/A 

Discussion/justification if SD-7 not implemented: 

 

 

 

SD-8 Harvesting and Using Precipitation  Yes  No  N/A 

Discussion/justification if SD-8 not implemented: 
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ATTACHMENT 1 
Copy of Plan Sheets Showing Permanent Storm Water BMPs 

 
This is the cover sheet for Attachment 1. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

 Show all applicable permanent site design and source control BMPs as noted in Forms I-4 and I-5 
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A.4 PDP SWQMP Template 

The following template is provided for use by a PDP SWQMP applicant or reviewer. It is not intended 

to replace a thorough review of the Manual and all appendices. 
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SAN DIEGO COUNTY REGIONAL AIRPORT AUTHORITY 

PRIORITY DEVELOPMENT PROJECT (PDP) 

STORM WATER QUALITY MANAGEMENT PLAN (SWQMP) 

FOR 

[INSERT PROJECT NAME] 

[INSERT PERMIT APPLICATION NUMBERS] 

 

[INSERT PROJECT ADDRESS] 

[INSERT PROJECT CITY, STATE ZIP CODE] 

 

ASSESSOR'S PARCEL NUMBER(S): 

[INSERT APN(S)] 

ENGINEER OF WORK: 

 

 

____________________________________________________________________________

_______ 

[INSERT CIVIL ENGINEER'S NAME AND PE NUMBER HERE, PROVIDE WET 

SIGNATURE AND STAMP ABOVE LINE] 

 
 

PREPARED FOR: 
 

[INSERT APPLICANT NAME] 
[INSERT ADDRESS] 

[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 

 
PDP SWQMP PREPARED BY: 

 
[INSERT COMPANY NAME] 

[INSERT ADDRESS] 
[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 

 
 

DATE OF SWQMP: 
[INSERT MONTH, DAY, YEAR] 

 
PLANS PREPARED BY: 

[INSERT CIVIL ENGINEER OR ARCHITECT] 
[INSERT ADDRESS] 

[INSERT CITY, STATE ZIP CODE] 
[INSERT TELEPHONE NUMBER] 
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TABLE OF CONTENTS 
 
Acronym Sheet 
PDP SWQMP Preparer's Certification Page 
PDP SWQMP Project Owner's Certification Page 
Submittal Record 
Project Vicinity Map 
FORM H-1 Applicability of Permanent, Post-Construction Storm Water BMP Requirements 
FORM H-2 Project Type Determination Checklist (Standard Project or PDP) 
FORM H-3B Site Information Checklist for PDPs 
FORM H-4 Source Control BMP Checklist for All Development Projects 
FORM H-5 Site Design BMP Checklist for All Development Projects 
FORM H-6 Summary of PDP Structural BMPs 
Attachment 1: Backup for PDP Pollutant Control BMPs 

Attachment 1a: DMA Exhibit 
Attachment 1b: Tabular Summary of DMAs and Design Capture Volume Calculations 
Attachment 1c: Harvest and Use Feasibility Screening (when applicable) 
Attachment 1d: Categorization of Infiltration Feasibility Condition (when applicable) 
Attachment 1e: Pollutant Control BMP Design Worksheets/Calculations 

Attachment 2: Structural BMP Maintenance Plan 
Attachment 3a: B Structural BMP Maintenance Thresholds and Actions 
Attachment 3b: Tenant Condition of Approval (when applicable) 

Attachment 3: Copy of Plan Sheets Showing Permanent Storm Water BMPs 
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ACRONYMS 
 
APN  Assessor's Parcel Number 
BMP  Best Management Practice 
HMP  Hydromodification Management Plan 
HSG  Hydrologic Soil Group 
MS4  Municipal Separate Storm Sewer System 
N/A  Not Applicable 
NRCS  Natural Resources Conservation Service 
PDP  Priority Development Project 
PE  Professional Engineer 
SC  Source Control 
SD  Site Design 
SDRWQCB San Diego Regional Water Quality Control Board 
SIC  Standard Industrial Classification 
SWQMP Storm Water Quality Management Plan 
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PDP SWQMP PREPARER'S CERTIFICATION PAGE 
 
 
Project Name: [Insert Project Name] 
Permit Application Number: [Insert Permit Application Number] 
 
 

PREPARER'S CERTIFICATION 
 
I hereby declare that I am the Engineer in Responsible Charge of design of storm water best 
management practices (BMPs) for this project, and that I have exercised responsible charge over the 
design of the BMPs as defined in Section 6703 of the Business and Professions Code, and that the 
design is consistent with the PDP requirements of the [INSERT AGENCY NAME] BMP Design 
Manual, which is a design manual for compliance with local [INSERT AGENCY NAME] and 
regional MS4 Permit (California Regional Water Quality Control Board San Diego Region Order No. 
R9-2015-0100) requirements for storm water management. 
 
I have read and understand that the San Diego County Regional Airport Authority has adopted 
minimum requirements for managing urban runoff, including storm water, from land development 
activities, as described in the BMP Design Manual. I certify that this PDP SWQMP has been 
completed to the best of my ability and accurately reflects the project being proposed and the 
applicable BMPs proposed to minimize the potentially negative impacts of this project's land 
development activities on water quality. I understand and acknowledge that the plan check review of 
this PDP SWQMP by the San Diego County Airport Authority Environmental Affairs Department 
and/or Facilities Development Department is confined to a review and does not relieve me, as the 
Engineer in Responsible Charge of design of storm water BMPs for this project, of my responsibilities 
for project design. 
 
________________________________________________________ 
Engineer of Work's Signature, PE Number & Expiration Date 
 
________________________________________________________ 
Print Name 
 
________________________________________________________ 
Company 
 
____________________________ 
Date 
       Engineer's Seal: 
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PDP SWQMP PROJECT OWNER'S CERTIFICATION PAGE 
 
 
Project Name: [Insert Project Name] 
Permit Application Number: [Insert Permit Application Number] 
 
 

PROJECT OWNER'S CERTIFICATION 
 
This PDP SWQMP has been prepared for [INSERT PROJECT OWNER'S COMPANY NAME] by 
[INSERT SWQMP PREPARER'S COMPANY NAME]. The PDP SWQMP is intended to comply 
with the PDP requirements of the San Diego County Regional Airport Authority BMP Design 
Manual, which is a design manual for compliance with local San Diego County Regional Airport 
Authority and regional MS4 Permit (California Regional Water Quality Control Board San Diego 
Region Order No. R9-2015-0100) requirements for storm water management. 
 
The undersigned, while it owns the subject property, is responsible for the implementation of the 
provisions of this plan. Once the undersigned transfers its interests in the property, its successor-in-
interest shall bear the aforementioned responsibility to implement the best management practices 
(BMPs) described within this plan, including ensuring on-going operation and maintenance of 
structural BMPs. A signed copy of this document shall be available on the subject property into 
perpetuity. 
 
 
 
________________________________________________________ 
Project Owner's Signature 
 
 
________________________________________________________ 
Print Name 
 
 
________________________________________________________ 
Company 
 
 
____________________________ 
Date 
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SUBMITTAL RECORD 
 
Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP is 
re-submitted, provide the date and status of the project. In column 4 summarize the changes that have 
been made or indicate if response to plan check comments is included. When applicable, insert 
response to plan check comments behind this page. 
 
 

Submittal 

Number 

Date Project Status Summary of Changes 

1   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

Initial Submittal 

2   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

 

3   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 

 

4   Preliminary 
Design/Planning/ 
CEQA 

 Final Design 
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PROJECT VICINITY MAP 
 
Project Name: [Insert Project Name] 
Permit Application Number: [Insert Permit Application Number] 
 
[Insert Project Vicinity Map here] 
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Applicability of Permanent, Post-Construction 

Storm Water BMP Requirements 

(Storm Water Intake Form for all Development Permit 

Applications) 

Form H-1 

Project Identification 

Project Name: 

Permit Application Number: Date: 

Determination of Requirements 

The purpose of this form is to identify permanent, post-construction requirements that apply to the project. 

This form serves as a short summary of applicable requirements, in some cases referencing separate forms 

that will serve as the backup for the determination of requirements. 

 

Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 

Refer to the Manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 

Step 1: Is the project a "development project"? 

See Section 1.3 of the Manual for guidance. 

 Yes Go to Step 2. 

 No Stop. 

Permanent BMP requirements do not 

apply. No SWQMP will be required. 

Provide discussion below. 

Discussion/justification if the project is not a "development project" (e.g., the project includes only interior 

remodels within an existing building): 

 

 

 

Step 2: Is the project a Standard Project, PDP, or 

exception to PDP definitions? 

To answer this item, see Section 1.4 of the Manual 

in its entirety for guidance, AND complete Form H-2, 

Project Type Determination. 

 

 Standard 
Project 

Stop. 

Standard Project requirements apply, 

including Standard Project SWQMP. 

 PDP PDP requirements apply, including 

PDP SWQMP. 

Go to Step 3. 

 Exception 
to PDP 
definitions 

Stop. 

Standard Project requirements apply. 

Provide discussion and list any 

additional requirements below. 

Prepare Standard Project SWQMP. 

Discussion/justification, and additional requirements for exceptions to PDP definitions, if applicable: 
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Form H-1 Page 2 of 2 

Step Answer Progression 

Step 3. Do hydromodification control requirements 
apply? 
See Section 1.6 of the Manual for guidance.  
Note: Hydromodification control requirements do 
not apply to projects within Airport Authority 
jurisdiction that drain through concrete lined 
channels or conveyances that discharge directly to 
San Diego Bay. 

 Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). 
Go to Step 4. 

 No Stop. 
PDP structural BMPs required for 
pollutant control (Chapter 5) only. 
Provide brief discussion of exemption 
to hydromodification control below. 

Discussion/justification if hydromodification control requirements do not apply: 
 
 
 
 
 

Step 4. Does protection of critical coarse sediment 
yield areas apply? 
See Section 6.2 of the Manual for guidance. 
Note: Critical coarse sediment yield areas are not 
present within Airport Authority jurisdiction. See 
Section 1.6 and Appendix A of the Manual.  
 

 Yes Management measures required for 
protection of critical coarse sediment 
yield areas (Chapter 6.2). 
Stop. 

 No Management measures not required 
for protection of critical coarse 
sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion/justification if protection of critical coarse sediment yield areas does not apply: 
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Project Type Determination Checklist Form H-2 

Project Information 

Project Name: 

Permit Application Number: 

Project Type Determination: Standard Project or PDP 

The project is (select one):     New Development     Redevelopment 

The total proposed newly created or replaced impervious area is:  ________ ft2 (________) acres 

Is the project in any of the following categories, (a) through (f)? 

Yes 

 

No 

 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 

(collectively over the entire project site). This includes commercial, industrial, mixed-

use, and public development projects on public or private land. 

Yes 

 

No 

 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of 

impervious surface (collectively over the entire project site on an existing site of 10,000 

square feet or more of impervious surfaces). This includes commercial, industrial, 

mixed-use, and public development projects on public or private land. 

Yes 

 

No 

 

(c) New and redevelopment projects that create and/or replace 5,000 square feet or more 

of impervious surface (collectively over the entire project site), and support one or more 

of the following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods and 

drinks for consumption, including stationary lunch counters and refreshment 

stands selling prepared foods and drinks for immediate consumption SIC code 

5812). 

(ii) Parking lots. This category is defined as a land area or facility for the temporary 

parking or storage of motor vehicles used personally, for business, or for 

commerce. 

(iii)  Streets, roads, highways, freeways, and driveways. This category is defined as 

any paved impervious surface used for the transportation of automobiles, 

trucks, motorcycles, and other vehicles. 
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Form H-2 Page 2 of 2 

Yes 

 

No 

 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or more of 

impervious surface (collectively over the entire project site) and discharging directly to 

an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that 

is conveyed overland a distance of 200 feet or less from the project to the ESA or 

conveyed in a pipe or open channel any distance as an isolated flow from the project to 

the ESA (i.e., not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act Section 

303(d) impaired water bodies; areas designated as Areas of Special Biological 

Significance by the State Water Board and SDRWQCB; State Water Quality 

Protected Areas; water bodies designated with the RARE beneficial use by the 

State Water Board and SDRWQCB; and any other equivalent environmentally 

sensitive areas which have been identified by the Copermittees. See Manual Section 

1.4.2 for additional guidance and Appendix A. 

Yes 

 

No 

 

(e) New development projects, or redevelopment project that create and/or replace 5,000 

ft2 or more of impervious surface, that support one or more of the following uses: 

(i) Automotive repair shops. This category is defined as a facility that is categorized 

in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-

7539. 

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet 

the following criteria: (a) 5,000 square feet or more or (b) a projected Average 

Daily Traffic of 100 or more vehicles per day. 

Yes 

 

No 

 

(f) New or redevelopment projects that result in the disturbance of one or more acres of 

land and are expected to generate pollutants post construction. 

Note: See Manual Section 1.4.2 for additional guidance. 

 

Does the project meet the definition of one or more of the PDP categories (a) through (f) listed above? 

  No – the project is not a PDP (Standard Project). 

  Yes – the project is a PDP. 

The following is for redevelopment PDPs only: 

 

The area of existing (pre-project) impervious area at the project site is:  ________ ft2 (A) 

The total proposed newly created or replaced impervious area is: ________ ft2 (B) 

Percent impervious surface created or replaced (B/A)*100: _______% 

The percent impervious surface created or replaced is (select one based on the above calculation): 

 less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 

OR 

  greater than fifty percent (50%) – the entire project site is a PDP 

Site Information Checklist 

For PDPs 
Form H-3B (PDPs) 

Project Summary Information 

Project Name  
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Project Address  

 

 

 

Assessor's Parcel Number(s)   

Permit Application Number  

Project Watershed (Hydrologic Unit) Select One: 

 Pueblo San Diego 908 
 

Parcel Area 

(Total area of Assessor's Parcel(s) associated with 

the project) 

 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 

(Project Area) 

 

________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 

(Subset of Project Area) 

 

________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 

(Subset of Project Area) 

 

________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 

This may be less than the Parcel Area. 
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Form H-3B Page 2 of 7 

Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 

 Existing development  

 Previously graded but not built out  

 Agricultural or other non-impervious use  

 Vacant, undeveloped/natural 
 

Description/Additional Information: 

 

Existing Land Cover Includes (select all that apply): 

 Vegetative Cover 

 Non-Vegetated Pervious Areas 

 Impervious Areas 
 

Description/Additional Information: 

 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

 NRCS Type A 

 NRCS Type B 

 NRCS Type C 

 NRCS Type D 

Approximate Depth to Groundwater: 

 Groundwater Depth < 5 feet 

 5 feet < Groundwater Depth < 10 feet 

 10 feet < Groundwater Depth < 20 feet 

 Groundwater Depth > 20 feet 

Existing Natural Hydrologic Features (select all that apply): 

 Watercourses 

 Seeps 

 Springs 

 Wetlands 

 None 
 

Description/Additional Information: 
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Form H-3B Page 3 of 7 

Description of Existing Site Topography and Drainage [How is storm water runoff conveyed from the site? 

At a minimum, this description should answer (1) whether existing drainage conveyance is natural or urban; 

(2) describe existing constructed storm water conveyance systems, if applicable; and (3) is runoff from offsite 

conveyed through the site? If so, describe]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Appendix A: Airport Authority Data and SWQMP Templates 

 

 A-43   February 2022 

Form H-3B Page 4 of 7 

Description of Proposed Site Development and Drainage Patterns 

Project Description/Proposed Land Use and/or Activities: 

 

 

 

 

 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards, 

athletic courts, other impervious features): 

 

 

 

 

List/describe proposed pervious features of the project (e.g., landscape areas): 

 

 

 

 

Does the project include grading and changes to site topography? 

 Yes 

 No 
 

Description/Additional Information: 

 

 

 

 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)? 

 Yes 

 No 
 

Description/Additional Information: 
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Identify whether any of the following features, activities, and/or pollutant source areas will be present (select 

all that apply): 

 Onsite storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

 Landscape/outdoor pesticide use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and equipment cleaning 

 Vehicle/equipment repair and maintenance 

 Fuel dispensing areas 

 Loading docks 

 Fire sprinkler test water 

 Miscellaneous drain or wash water 

 Plazas, sidewalks, parking lots, ramp, taxiway, and runway 
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Form H-3B Page 6 of 7 

Identification of Receiving Water Pollutants of Concern 

Describe path of storm water from the project site to the Pacific Ocean (or bay, lagoon, lake or reservoir, as 

applicable): 

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific 

Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing 

impairment, and identify any TMDLs for the impaired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) TMDLs 

   

   

   

   

Identification of Project Site Pollutants* 

*Identification of project site pollutants is only required if flow-through treatment BMPs are 

implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate 

in an alternative compliance program) 

Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see Manual 

Appendix B.6): 

Pollutant 
Not Applicable to the 

Project Site 

Anticipated from the 

Project Site 

Also a Receiving Water 

Pollutant of Concern 

Sediment    

Nutrients    

Heavy Metals    

Organic Compounds    

Trash & Debris    

Oxygen Demanding 

Substances 
   

Oil & Grease    

Bacteria & Viruses    

Pesticides    
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Form H-3B Page 7 of 7 

Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the Manual)? 

 Yes, hydromodification management flow control structural BMPs required. 

 No, the project will discharge runoff directly to existing underground storm drains discharging directly to 
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

 No, the project will discharge runoff directly to conveyance channels whose bed and bank are concrete-
lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayments, or 
the Pacific Ocean. 

 No, the project will discharge runoff directly to an area identified as appropriate for an exemption by the 
WMAA for the watershed in which the project resides. 

 

Description/Additional Information (to be provided if a 'No' answer has been selected above): 

 

Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water management 

design, such as zoning requirements including setbacks and open space, or local codes governing minimum 

street width, sidewalk construction, allowable pavement types, and drainage requirements. 

 

 

 

 

 

 

Optional Additional Information or Continuation of Previous Sections as Needed 

This space provided for additional information or continuation of information from previous sections as 

needed. 
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Source Control BMP Checklist 

for All Development Projects 

(Standard Projects and PDPs) 

Form H-4 

Project Identification 

Project Name 

Permit Application Number 

Source Control BMPs 

All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 

feasible. See Chapter 4 and Appendix E of the Manual for information to implement source control BMPs 

shown in this checklist. 

 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendix E of the Manual. Discussion/justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion/justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion/justification may be provided. 

Source Control Requirement Applied? 

SC-1 Prevention of Illicit Discharges into the MS4 (Authority BMPs 

SC01, SC04, SC05, SC09, SC11, SC12, SC13, SC14, SC15, and SC18 as 

applicable) 

 Yes  No  N/A 

Discussion/justification if SC-1 not implemented: 

 

 

SC-2 Storm Drain Stenciling or Signage (Authority BMP SC17)  Yes  No  N/A 

Discussion/justification if SC-2 not implemented: 

 

 

 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 

Runoff, and Wind Dispersal (Authority BMP SC07) 

 Yes  No  N/A 

Discussion/justification if SC-3 not implemented: 
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Form H-4 Page 2 of 2 

Source Control Requirement Applied? 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 

Run-On, Runoff, and Wind Dispersal (Authority BMPs SC02A, SC02B, 

SC02C, SC03, SC06, SC09, and SC21 as applicable) 

 Yes  No  N/A 

Discussion/justification if SC-4 not implemented: 

 

 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 

Wind Dispersal (Authority BMP SC08) 

 Yes  No  N/A 

Discussion/justification if SC-5 not implemented: 

 

 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants 

(must answer for each source listed below) 

 Onsite storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

 Landscape/outdoor pesticide use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and equipment cleaning 

 Vehicle/equipment repair and maintenance 

 Fuel dispensing areas 

 Loading docks 

 Fire sprinkler test water 

 Miscellaneous drain or wash water 

 Plazas, sidewalks, parking lots, ramps, taxiways, and runways 
 

 

 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 

 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 No 

 

 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

Discussion/justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 

discussed. Clarify which additional source control BMPs from Appendix B of the Authority SWMP will be 

implemented. Justification must be provided for all "No" answers shown above. 
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Site Design BMP Checklist 

for All Development Projects 

(Standard Projects and PDPs) 

Form H-5 

Project Identification 

Project Name 

Permit Application Number 

Site Design BMPs 

All development projects must implement site design BMPs SD-1 through SD-8 where applicable and 

feasible. See Chapter 4 and Appendix E of the Manual for information to implement site design BMPs shown 

in this checklist. 

 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or 
Appendix E of the Manual. Discussion/justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion/justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve). 
Discussion/justification may be provided. 

Site Design Requirement Applied? 

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features  Yes  No  N/A 

Discussion/justification if SD-1 not implemented: 

 

 

SD-2 Conserve Natural Areas, Soils, and Vegetation  Yes  No  N/A 

Discussion/justification if SD-2 not implemented: 

 

 

SD-3 Minimize Impervious Area  Yes  No  N/A 

Discussion/justification if SD-3 not implemented: 

 

 

 

SD-4 Minimize Soil Compaction  Yes  No  N/A 

Discussion/justification if SD-4 not implemented: 
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Form H-5 Page 2 of 2 

Site Design Requirement Applied? 

SD-5 Impervious Area Dispersion  Yes  No  N/A 

Discussion/justification if SD-5 not implemented: 

 

 

 

SD-6 Runoff Collection  Yes  No  N/A 

Discussion/justification if SD-6 not implemented: 

 

 

 

SD-7 Landscaping with Native or Drought Tolerant Species  Yes  No  N/A 

Discussion/justification if SD-7 not implemented: 

 

 

 

SD-8 Harvesting and Using Precipitation  Yes  No  N/A 

Discussion/justification if SD-8 not implemented: 
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Summary of PDP Structural BMPs Form H-6 (PDPs) 

Project Identification 

Project Name 

Permit Application Number 

PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the Manual). 

Selection of PDP structural BMPs for storm water pollutant control must be based on the selection process 

described in Chapter 5.  

 

PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This may 

include requiring the project owner or project owner's representative to certify construction of the structural 

BMPs (see Section 1.12 of the Manual). PDP structural BMPs must be maintained into perpetuity, and the local 

jurisdiction must confirm the maintenance (see Section 7 of the Manual). 

 

Use this form to provide narrative description of the general strategy for structural BMP implementation at the 

project site in the box below. Then complete the PDP structural BMP summary information sheet (page 3 of 

this form) for each structural BMP within the project (copy the BMP summary information page as many times 

as needed to provide summary information for each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must describe 

how the steps for selecting and designing storm water pollutant control BMPs presented in Section 5.1 of the 

Manual were followed, and the results (type of BMPs selected).  

 

 

 

 

 

 

 

 

(Continue on page 2 as necessary.) 
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Form H-6 Page 2 of 3 

(Page reserved for continuation of description of general strategy for structural BMP 

implementation at the site) 

(Continued from page 1) 
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Form H-6 Page 3 of 3 (Copy as many as needed) 

Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of structural BMP: 

 Retention by harvest and use (HU-1) 

 Retention by infiltration basin (INF-1) 

 Retention by bioretention (INF-2) 

 Retention by permeable pavement (INF-3) 

 Partial retention by biofiltration with partial retention (PR-1) 

 Biofiltration (BF-1) 

 Flow-through treatment control included as pre-treatment/forebay for an onsite retention or biofiltration 
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in 
discussion section below) 

 Flow-through treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

 Detention pond or vault for hydromodification management 

 Other (describe in discussion section below) 

Purpose: 

 Pollutant control only 

 Combined pollutant control and hydromodification control (if desired) 

 Pre-treatment/forebay for another structural BMP 

 Other (describe in discussion section below) 

Who will certify construction of this BMP? 

Provide name and contact information for the party 

responsible to sign BMP verification forms if 

required by the P&EAD (See Section 1.12 of the 

Manual) 

 

Who will be the final owner of this BMP? 

 

 

Who will maintain this BMP into perpetuity? 

 

 

What is the funding mechanism for maintenance? 

 

 

Discussion (as needed): 
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ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT CONTROL BMPS 

 
This is the cover sheet for Attachment 1. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 

Sequence 

Contents Checklist 

Attachment 1a DMA Exhibit (Required) 

 

See DMA Exhibit Checklist on the back of this 

Attachment cover sheet. 

 Included 
 

 

Attachment 1b Tabular Summary of DMAs Showing DMA ID 

matching DMA Exhibit, DMA Area, and DMA 

Type (Required)* 

 

*Provide table in this Attachment OR on DMA 

Exhibit in Attachment 1a 

 Included on DMA 
Exhibit in Attachment 1a 

 Included as Attachment 
1b, separate from DMA 
Exhibit 

 

Attachment 1c Form H-7 (Appendix H of the Manual), Harvest and 

Use Feasibility Screening Checklist (Required unless 

the entire project will use infiltration BMPs) 

 

Refer to Appendix B.3-1 of the BMP Design Manual 

to complete Form H-7. 

 Included 

 Not included because the 
entire project will use 
infiltration BMPs 

 

Attachment 1d Form H-8 (Appendix H of the Manual), 

Categorization of Infiltration Feasibility Condition 

(Required unless the project will use harvest and use 

BMPs) 

 

Refer to Appendices C and D of the BMP Design 

Manual to complete Form H-8. 

 Included 

 Not included because the 
entire project will use 
harvest and use BMPs 

 

Attachment 1e Pollutant Control BMP Design 

Worksheets/Calculations (Required) 

 

Refer to Appendices B and E of the BMP Design 

Manual for structural pollutant control BMP design 

guidelines 

 Included 
 

 
Use this checklist to ensure the required information has been included on the DMA 

Exhibit: 
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The DMA Exhibit must identify: 
 

 Underlying hydrologic soil group 

 Approximate depth to groundwater 

 Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

 Critical coarse sediment yield areas to be protected 

 Existing topography and impervious areas 

 Existing and proposed site drainage network and connections to drainage offsite 

 Proposed demolition 

 Proposed grading 

 Proposed impervious features 

 Proposed design features and surface treatments used to minimize imperviousness 

 Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square 
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 

 Potential pollutant source areas and corresponding required source controls (see Chapter 4, 
Appendix E.1, and Form H-3B) 

 Structural BMPs (identify location, type of BMP, and size/detail) 
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ATTACHMENT 2 
Structural BMP Maintenance Information 

 
This is the cover sheet for Attachment 2. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 

Sequence 

Contents Checklist 

Attachment 2a Structural BMP Maintenance 

Thresholds and Actions (Required) 

 

 Included 
 

See Structural BMP Maintenance 

Information Checklist on the back of 

this Attachment cover sheet. 

 

Attachment 2b Tenant Condition of Approval (when 

applicable) 
 Included 

 Not Applicable 
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Use this checklist to ensure the required information has been included in the Structural 
BMP Maintenance Information Attachment: 

 

 Preliminary Design/Planning/CEQA level submittal: 
 

Attachment 2a must identify: 
 

 Typical maintenance indicators and actions for proposed structural BMP(s) based on 
Section 7.7 of the BMP Design Manual 

 
Attachment 2b is not required for preliminary design/planning/CEQA level submittal. 

 

 Final Design level submittal: 
 

Attachment 2a must identify: 
 

 Specific maintenance indicators and actions for proposed structural BMP(s). This 
shall be based on Section 7.7 of the BMP Design Manual and enhanced to reflect 
actual proposed components of the structural BMP(s) 

 How to access the structural BMP(s) to inspect and perform maintenance 

 Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, 
silt posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

 Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

 Maintenance thresholds specific to the structural BMP(s), with a location-specific 
frame of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

 Recommended equipment to perform maintenance 

 When applicable, necessary special training or certification requirements for 
inspection and maintenance personnel such as confined space entry or hazardous 
waste management 

 
Attachment 2b: For tenant projects, Attachment 2b shall include a tenant condition of 
approval. An example is provided below, but the PDP applicant should contact the P&EAD 
to obtain the current condition of approval. 
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Attachment 2b: Example Tenant Condition of Approval 
 
The following statement can be added as a condition of approval for all tenant projects: 

“The San Diego County Regional Airport Authority (Authority) and San Diego International Airport 
(SAN) is regulated under California Regional Water Quality Control Board Order No. R9-2013-0001, 
as amended by Order No. R9-2015-0001 and R9-2015-0100 (MS4 Permit), as adopted, amended, 
and/or modified.  

The MS4 Permit prohibits any activities that could degrade storm water quality. Post-
construction/operational use of this project site must comply with the MS4, and Authority direction 
related to permitted activities including the requirements found in the Authority’s Storm Water 
Management Plan (SWMP).  

No discharges of any material or waste, including potable water, wash water, dust, soil, trash, and 
debris, may contaminate storm water or enter the storm water conveyance system. Any such material 
that inadvertently contaminates storm water or enters the storm water conveyance system as part of 
site operations must be removed immediately. All unauthorized discharges to the storm water 
conveyance system or San Diego Bay or the ocean must be reported immediately to the Environmental 
Affairs Department to address any regulatory permit requirements regarding spill notifications. 

Best management practices (BMPs) must be implemented by the tenant to control the potential release 
of any materials or wastes being handled or stored onsite that could enter the storm water conveyance 
system because of wind or storm water runoff. 

In addition, this project is subject to the Authority’s BMP Design Manual. As such, approval of the 
project by the Authority is necessarily conditioned upon submission by the project proponent of a 
project specific Storm Water Quality Management Plan (SWQMP) that meets Authority requirements. 
Project approval requires full implementation of all SWQMP structural and non-structural BMPs 
throughout the life of the project. The implementation and maintenance of the SWQMP BMPs 
constitute regulatory obligations for the lessee, and failure to comply with the MS4 Permit, the SWMP, 
or the Authority-approved SWQMP, including the specific BMPs contained therein, may be 
considered a default under the lease.” 

  



Appendix A: Airport Authority Data and SWQMP Templates 

 

 A-59   February 2022 

ATTACHMENT 3 
Copy of Plan Sheets Showing Permanent Storm Water BMPs 

 
This is the cover sheet for Attachment 3. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

 Structural BMP(s) with ID numbers matching Form H-6 Summary of PDP Structural BMPs 

 The grading and drainage design shown on the plans must be consistent with the delineation of 
DMAs shown on the DMA exhibit 

 Details and specifications for construction of structural BMP(s) 

 Signage indicating the location and boundary of structural BMP(s) as required by the P&EAD 

 How to access the structural BMP(s) to inspect and perform maintenance 

 Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, 
or other features that allow the inspector to view necessary components of the structural BMP 
and compare to maintenance thresholds) 

 Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

 Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of 
reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect to a 
fixed benchmark within the BMP) 

 Recommended equipment to perform maintenance 

 When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management 

 Include landscaping plan sheets showing vegetation requirements for vegetated structural 
BMP(s) 

 All BMPs must be fully dimensioned on the plans 

 When proprietary BMPs are used, site-specific cross section with outflow, inflow, and model 
number shall be provided. Photocopies of general brochures are not acceptable. 
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Appendix B Storm Water Pollutant 

Control Hydrologic Calculations and 

Sizing Methods 

Table of Contents: 

B.1. DCV 

B.2. Adjustments to Account for Site Design BMPs 

B.3. Harvest and Use BMPs 

B.4. Infiltration BMPs 

B.5. Biofiltration BMPs 

B.6. Flow-Through Treatment Control BMPs (for use with Alternative Compliance)  

B.1 DCV 
DCV is defined as the volume of storm water runoff resulting from the 24-hour, 85th percentile storm 
event. The following hydrologic method shall be used to calculate the DCV: 

𝐷𝐶𝑉 = 𝐶 × 𝑑 × 𝐴 × 43,560 𝑠𝑓 𝑎𝑐⁄ × 1 12 ⁄ 𝑖𝑛 𝑓𝑡⁄  

𝐷𝐶𝑉 = 3,630 × 𝐶 × 𝑑 × 𝐴 

where: 

DCV = design capture volume in cubic feet (ft3) 

C = Runoff factor (unitless); refer to Section B.1.1 

d = 24-hour, 85th percentile storm event rainfall depth (inches); refer to Section B.1.3 

A = Tributary area (acres) which includes the total area draining to the BMP, including any 
offsite or onsite areas that comingles with project runoff and drains to the BMP. Refer 
to Chapter 3, Section 3.3.3 of the Manual for additional guidance. For street 
redevelopment projects, consult Section 1.4.3. 
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B.1.1 Runoff Factor 

Estimate the area weighted runoff factor for the tributary area to the BMP using runoff factor (from 
Table B.1-1) and area of each surface type in the tributary area and the following equation: 

𝐶 =  
∑ 𝐶𝑥𝐴𝑥

∑ 𝐴𝑥
 

where: 

Cx = Runoff factor for area X 

Ax = Tributary area X (acres) 

These runoff factors apply to areas receiving direct rainfall only. For conditions in which runoff is 
routed onto a surface from an adjacent surface, see Section B.2 for determining composite runoff 
factors for these areas.  

Table B.1-1. Runoff Factors for Surfaces Draining to BMPs – Pollutant Control BMPs 

Surface Runoff Factor 

Roofs1 0.90 

Concrete or Asphalt1 0.90 

Unit Pavers (grouted)1 0.90 

Decomposed Granite 0.30 

Cobbles or Crushed Aggregate 0.30 

Amended, Mulched Soils or Landscape 0.10 

Compacted Soil (e.g., unpaved parking) 0.30 

Natural (A Soil) 0.10 

Natural (B Soil) 0.14 

Natural (C Soil) 0.23 

Natural (D Soil) 0.30 

  

 

B.1.2 Offline BMPs 

Diversion flow rates for offline BMPs shall be sized to convey the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2 inch of rainfall per hour for each hour of every storm event. 
The following hydrologic method shall be used to calculate the diversion flow rate for off-line BMPs: 

𝑄 = 𝐶 × 𝑖 × 𝐴 

Notes: 

1. Surface is considered impervious and could benefit from use of Site Design BMPs and adjustment of 
the runoff factor per Section B.2.1. 
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where: 

Q = Diversion flow rate in ft3 per second 

C = Runoff factor, area weighted estimate using Table B.1-1 

i = Rainfall intensity of 0.2 inch/hour 

A = Tributary area (acres):  the total area draining to the BMP, including any offsite or onsite 
areas with runoff that comingles with project runoff and drains to the BMP. Refer to 
Chapter 3, Section 3.3.3 of the Manual for additional guidance. For street redevelopment 
projects, consult Section 1.4.3.  

The 24-hour, 85th percentile isopluvial map is provided as Figure B.1-1. The rainfall depth to estimate 
the DCV shall be determined using Figure B.1-1; SAN is located within the 0.5-inch rainfall depth 
zone.  The methodology used to develop this map is presented below: 

B.1.2.1 Gauge Data and Calculation of 85th Percentile 

The method for calculating the 85th percentile is to produce a list of values, order them from smallest 
to largest, and then pick the value that is 85 percent through the list. Only values that are capable of 
producing runoff are of interest for this purpose. Lacking a legislative definition of rainfall values 
capable of producing runoff, Flood Control staff in San Diego County (County) have observed that 
the point at which significant runoff begins is rather subjective and is affected by land use type and 
soil moisture. In highly urbanized areas, the soil has high impermeability, and runoff can begin with 
as little as 0.02 inch of rainfall. In rural areas, soil impermeability is significantly lower, and even 
0.30 inch of rainfall on dry soil will frequently not produce significant runoff. For this reason, San 
Diego County has chosen to use the more objective method of including all non-zero 24-hour rainfall 
totals when calculating the 85th percentile. To produce a statistically significant number, only stations 
with 30 years or more of daily rainfall records are used. 

B.1.2.2 Mapping the Gauge Data  

A collection of 56 precipitation gauge points was developed with 85th percentile precipitation values 
based on multiple years of gauge data.  A raster surface (grid of cells with values) was interpolated 
from that set of points.  The surface initially did not cover the County's entire jurisdiction.  A total of 
13 dummy points were added.  Most of those were just outside the County boundary to enable the 
software to generate a surface that covered the entire County.  A handful of points were added to 
enforce a plausible surface.  In particular, one point was added in the desert east of Julian to enforce 
a gradient from high precipitation in the mountains to low precipitation in the desert.  Three points 
were added near the northern boundary of the County to adjust the surface to reflect the effect of 
elevation in areas lacking sufficient operating gauges.  

Several methods of interpolation were considered.  The method chosen is named by Environmental 
Systems Research Institute as the Natural Neighbor technique.  This method produces a surface that 
is highly empirical, with the value of the surface being a product of the values of the data points 
nearest each cell.  It does not produce peaks or valleys of surface based on larger area trends and is 
free of artifacts that occurred with other methods. 
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Figure B.1-1. 24-Hour, 85th Percentile Isopluvial Map 
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B.2 Adjustments to Account for Site Design BMPs 
This section provides methods to adjust the design capture volume (DCV) (for sizing pollutant control 
BMPs) as a result of implementing site design BMPs. The adjustments are provided by one of the 
following two methods: 

• Adjustment to impervious runoff factor 

• Adjustment to the DCV 

B.2.1 Adjustment to Impervious Runoff Factor 

When one of the following site design BMPs is implemented, the runoff factor of 0.9 for impervious 
surfaces identified in Table B.1-1 should be adjusted using the factors listed below, and an adjusted 
area weighted runoff factor shall be estimated following guidance from Section B.1.1 and used to 
calculate the DCV: 

• SD-B Impervious area dispersion 

• SD-C Green roofs 

• SD-D Permeable pavement 

B.2.1.1 Impervious Area Dispersion (SD-B) 

Dispersion of impervious areas through pervious areas: The following adjustments are allowed 
to impervious runoff factors when dispersion is implemented in accordance with the SD-B fact sheet 
(Appendix E). Adjustments are credited only up to a 4:1 maximum ratio of impervious to pervious 
areas. To adjust the runoff factor, the pervious area shall have a minimum width of 10 feet and a 
maximum slope of 5 percent (an exemption to this minimum width criterion is allowed when the 
contributing flow path length of the impervious area/pervious area width ≤ 2). Based on the ratio of 
impervious area to pervious area and the hydrologic soil group of the pervious area, the adjustment 
factor from Table B.2-1 shall be multiplied by the unadjusted runoff factor (Table B.1-1) of the 
impervious area to estimate the adjusted runoff factor for sizing pollutant control BMPs. The 
adjustment factors in Table B.2-1 are valid only for impervious surfaces that have an unadjusted 
runoff factor of 0.9.  
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Table B.2-1. Impervious Area Adjustment Factors That Account for Dispersion 

Pervious Area 
Hydrologic Soil 

Group  

Ratio = Impervious Area/Pervious Area 

<=1 2 3 4 

A 0.00 0.00 0.23 0.36 

B 0.00 0.27 0.42 0.53 

C 0.34 0.56 0.67 0.74 

D 0.86 0.93 0.97 1.00 

 

Continuous simulation modeling in accordance with Appendix G is required to develop adjustment 
factors for surfaces that have an unadjusted runoff factor less than 0.9. Approval of adjustment factors 
for surfaces that have an unadjusted runoff factor less than 0.9 is at the discretion of ADC and 
P&EAD. 

The adjustment factors in Table B.2-1 were developed by performing continuous simulations in the 
Storm Water Management Model (SWMM) with default parameters from Appendix G and impervious 
to pervious area ratios of 1, 2, 3, and 4. When using adjustment factors from Table B.2-1: 

• Linear interpolation shall be performed if the impervious to pervious area ratio of the site is 
between one of ratios for which an adjustment factor was developed;  

• An adjustment factor is used for a ratio of 1 when the impervious to pervious area ratio is less 
than 1; and  

• An adjustment factor is not allowed when the impervious to pervious area ratio is greater than 
4 when the pervious area is designed as a site design BMP. 

Example B.2-1: The drainage management area (DMA) is composed of 1 acre of impervious area 
that drains to a 0.4-acre hydrologic soil group B pervious area, and then the pervious area drains to a 
BMP. Impervious area dispersion is implemented in the DMA in accordance with the SD-B fact sheet. 
Estimate the adjusted runoff factor for the DMA: 

• Baseline runoff factor per Table B.1-1 = [(1*0.9+0.4*0.14)/1.4] = 0.68. 

• Impervious to pervious ratio = 1 acre impervious area/0.4 acre pervious area = 2.5; because 
the ratio is 2.5, adjustment can be claimed. 

• From Table B.2-1, the adjustment factor for hydrologic soil group B and a ratio of 2 = 0.27; 
ratio of 3 = 0.42. 

• Linear interpolated adjustment factor for a ratio of 2.5 = 0.27 + {[(0.42 -0.27)/(3-2)]*(2.5-2)} 
= 0.345. 

• Adjusted runoff factor for the DMA = [(1*0.9*0.345+0.4*0.14)/1.4] = 0.26. 

Note: Only the runoff factor for impervious area is adjusted; there is no change made to the pervious 
area. 
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B.2.1.2 Green Roofs 

When green roofs are implemented in accordance with the SD-C fact sheet, the green roof footprint 
shall be assigned a runoff factor of 0.10 for adjusted runoff factor calculations. 

B.2.1.3 Permeable Pavement 

When permeable pavement is implemented in accordance with the SD-D fact sheet and it does not 
have an impermeable liner and has storage greater than the 85th percentile depth below the underdrain 
(if an underdrain is present), then the footprint of the permeable pavement shall be assigned a runoff 
factor of 0.10 for adjusted runoff factor calculations. 

Permeable pavement can also be designed as a structural BMP to treat run-on from adjacent areas. 
Refer to the INF-3 fact sheet and Appendix E for additional guidance. 

B.2.2 Adjustment to DCV 

When the following site design BMPs are implemented, the anticipated volume reduction from these 
BMPs shall be deducted from the DCV to estimate the volume for which the downstream structural 
BMP should be sized: 

• SD-A: Tree Wells 

• SD-E Rain barrels 

B.2.2.1 Tree Wells 

Tree well credit volume from tree trenches or boxes (tree BMPs) is a sum of three runoff reduction 
volumes provided by trees that decrease the required DCV for a tributary area. The following 
reduction in DCV is allowed per tree based on the mature diameter of the tree canopy when trees are 
implemented in accordance with SD-A fact sheet and meet the following criteria: 

• Total tree credit volume is less than 0.25 DCV of the project footprint and 

• Single tree credit volume is less than 400 ft3 

Credit for trees that do not meet these criteria shall be based on the criteria for sizing the tree as a 
storm water pollutant control BMP in the SD-A fact sheet.  
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Mature Tree Canopy 
Diameter (feet) 

Tree Credit Volume (ft3/tree) 

5 10 

10 40 

15 100 

20 180 

25 290 

30 400 

Basis for the reduction in DCV: 

Estimation of tree credit volume was based on typical characteristics of tree wells as follows:  

It is assumed that each tree and associated trench or box is considered a single BMP, with calculations 
based on the media storage volume and/or the individual tree within the tree BMP as appropriate. 
Tree credit volume is calculated as: 

𝑻𝑪𝑽 = 𝑻𝑰𝑽 + 𝑻𝑪𝑰𝑽 + 𝑻𝑬𝑻𝑽 

where: 

TCV = Tree credit volume (ft3) 

TIV = Total infiltration volume of all storage layers within tree BMPs (ft3) 

TCIV = Total canopy interception volume of all individual trees within tree BMPs (ft3) 

TETV = Total evapotranspiration volume, sums the media evapotranspiration storage within 
each tree BMP (ft3) 

Total infiltration volume was calculated as the total volume infiltrated within the BMP storage layers.  
Infiltration volume was assumed to be 20 percent of the total BMP storage layer volume, the available 
pore space in the soil volume (porosity – field capacity).  Total canopy interception volume was 
calculated for all tree wells within the tributary area as the average interception capacity for the entire 
mature tree total canopy projection area. Interception capacity was determined to be 0.04 inch for all 
tree well sizes, an average from the findings published by Breuer et al. (2003) for coniferous and 
deciduous trees.  Total evapotranspiration volume is the available evapotranspiration storage volume 
(field capacity – wilting point) within the BMP storage layer media.  TEVT is assumed to be 10 percent 
of the minimum soil volume. The minimum soil volume as required by the SD-A fact sheet of 2 ft3 
per unit canopy projection area was assumed for estimating reduction in DCV. 

B.2.2.2 Rain Barrels 

Rain barrels are containers that can capture rooftop runoff and store it for future use. Credit can be 
taken for the full rain barrel volume when the capacity of each barrel is less than 100 gallons, 
implemented per the SD-E fact sheet, and meets the following criteria: 

• Total rain barrel volume is less than 0.25 DCV and 
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• Landscape areas are greater than 30 percent of the project footprint. 

Credit for harvest and use systems that do not meet these criteria shall be based on the criteria in 
Appendix B and the HU-1 fact sheet. 

Worksheet B.2-1. DCV 

Design Capture Volume Worksheet B.2-1 

1 85th percentile 24-hour storm depth from Figure B.1-1 d=  inches 

2 Area tributary to BMP (s) A=  acres 

3 
Area weighted runoff factor (estimate using 
Appendices B.1.1 and B.2.1) 

C=  unitless 

4 Tree well volume reduction TCV=  ft3 

5 Rain barrel volume reduction RCV=  ft3 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV=  ft3 
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B.3 Harvest and Use BMPs 
The purpose of this section is to provide guidance for evaluating feasibility of harvest and use BMPs, 
calculating harvested water demand, and sizing harvest and use BMPs. 

B.3.1 Planning Level Harvest and Use Feasibility 

Harvest and use feasibility should be evaluated at the scale of the entire project and not limited to a 
single DMA. For the purpose of initial feasibility screening, it is assumed that harvested water collected 
from one DMA could be used within another. Types of non-potable water demand that may apply 
within a project include: 

• Toilet and urinal flushing 

• Irrigation 

• Vehicle washing 

• Evaporative cooling  

• Dilution water for recycled water systems 

• Industrial processes  

• Other non-potable uses 

Worksheet B.3-1 provides a screening process for determining the preliminary feasibility for harvest 
and use BMPs. This worksheet should be completed for the overall project. 
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Worksheet B.3-1. Harvest and Use Feasibility Screening 

Harvest and Use Feasibility Screening Worsksheet B.3-1 

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably 
present during the wet season? 
      Toilet and urinal flushing 
      Landscape irrigation 
      Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. 
Guidance for planning level demand calculations for toilet/urinal flushing and landscape irrigation is 
provided in Section B.3.2. 

[Provide a summary of calculations here]  

  
3.  Calculate the DCV using Worksheet B.2-1.  

[Provide a result here] 

 

 

3a. Is the 36-hour demand 
greater than or equal to the 
DCV? 

          Yes        /        No 

3b. Is the 36-hour demand greater 
than 0.2 5DCV but less than the full 
DCV?  

          Yes         /         No  

3c. Is the 36-hour 
demand less than 0.25 
DCV?  

          Yes 

 

 

Harvest and use appears to be 
feasible. Conduct more detailed 
evaluation and sizing 
calculations to confirm that 
DCV can be used at an adequate 
rate to meet drawdown criteria. 

Harvest and use may be feasible. 
Conduct more detailed evaluation and 
sizing calculations to determine 
feasibility. Harvest and use may only 
be able to be used for a portion of the 
site, or (optionally) the storage may 
need to be upsized to meet long term 
capture targets while draining in 
longer than 36 hours. 

Harvest and use are 
considered to be 
infeasible. 

Note: 36-hour demand calculations are for feasibility analysis only. Once feasibility analysis is complete the applicant may be allowed to 
use a different drawdown time provided, they meet the 80 percent annual capture standard (refer to Section B.4.2) and 96-hour vector 
control drawdown requirement. 
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B.3.2 Harvested Water Demand Calculation 

This section provides technical references and guidance for estimating the harvested water demand of 
a project. These references are intended to be used for the planning phase of a project for feasibility 
screening purposes.  

B.3.2.1 Toilet and Urinal Flushing Demand Calculations 

The following guidelines should be followed for computing harvested water demand from toilet and 
urinal flushing: 

• If reclaimed water is planned for use for toilet and urinal flushing, then the demand for 
harvested storm water is equivalent to the total demand minus the reclaimed water supplied 
and should be reduced by the amount of reclaimed water that is available during the wet season.  

• Demand calculations for toilet and urinal flushing should be based on the average rate of use 
during the wet season for a typical year.  

• Demand calculations should include changes in occupancy over weekends and around holidays 
and changes in attendance/enrollment over school vacation periods.  

• For facilities with generally high demand but periodic shutdowns (e.g., for vacations, 
maintenance, or other reasons), a project specific analysis should be conducted to determine 
whether the long-term storm water capture performance of the system can be maintained 
despite shutdowns.  

• Such an analysis should consider the statistical distributions of precipitation and demand, most 
importantly the relationship of demand to the wet seasons of the year. 

Table B.3-1 provides planning-level demand estimates for toilet and urinal flushing per resident, or 
employee, for a variety of project types.  The per capita use per day is based on daily employee or 
resident usage.  For non-residential types of development, the “visitor factor” should be multiplied by 
the employee use to account for toilet and urinal usage for non-employees using facilities. Project 
proponents may suggest an alternate per capita use for airport employees and passengers, with 
approval from P&EAD and ADC. 

Note: Table B.3-1 provides a demand estimate for 24 hours; for feasibility analysis, this estimate must 
be multiplied by 1.5 to calculate the 36-hour demand. 
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Table B.3-1. Toilet and Urinal Water Usage per Employee and Visitor 

Land Use Type 

Toilet User 

Unit of 

Normalization 

Per Capita Use per 

Day Visitor 

Factor4 

Water 

Efficiency 

Factor 

Total Use 

per 

Employee5,6 
Toilet 

Flushing1,2 
Urinals3 

Office 
Employee  

(non-visitor) 
9.0 2.27 1.1 0.5 

7 

(avg) 
Retail 

Employee  

(non-visitor) 
9.0 2.11 1.4 0.5 

Various Industrial 

Uses (excludes 

process water) 

Employee  

(non-visitor) 
9.0 2 1 0.5 5.5 

Notes: 

1. Based on American Waterworks Association Research Foundation,1999.  Residential End Uses of Water.  Denver, CO: AWWARF 

2. Based on use of 3.45 gallons per flush and average number of per employee flushes per subsector, Table D-1 for MWD 

(Pacific Institute, 2003)  

3. Based on use of 1.6 gallons per flush, Table D-4, and average number of per employee flushes per subsector, Appendix D 

(Pacific Institute, 2003)  

4. Multiplied by the demand for toilet and urinal flushing for the project to account for visitors. Based on proportion of annual use 

allocated to visitors and others (includes students for schools; about 5 students per employee) for each subsector in Tables D-1 and 

D-4 (Pacific Institute, 2003) 

5. Accounts for requirements to use ultra-low-flush toilets in new development projects; assumes that requirements will reduce toilet 

and urinal flushing demand by one-half on average compared with literature estimates. Ultra-low-flush toilets are required in all new 

construction in California as of January 1, 1992. Ultra-low-flush toilets must use no more than 1.6 gallons per flush and ultra-low-

flush urinals must use no more than 1 gallon per flush. Note:  If zero-flush-urinals are used, adjust accordingly. 

6. Project proponents may suggest an alternate usage rate for airport employees and passengers, with approval from P&EAD.   

B.3.2.2 General Requirements for Irrigation Demand Calculations 

The following guidelines should be used for computing harvested water demand from landscape 
irrigation: 

• If reclaimed water is planned for use for landscape irrigation, then the demand for harvested 
storm water should be reduced by the amount of reclaimed water that is available during the 
wet season.  

• Irrigation rates should be based on the irrigation demand exerted by the types of landscaping 
that are proposed for the project, with consideration for water conservation requirements.  

• Irrigation rates should be estimated to reflect the average wet season rates (defined as October 
through April), accounting for the effect of storm events in offsetting harvested water demand.  
In the absence of a detailed demand study, it should be assumed that irrigation demand is not 
present during days with greater than 0.1 inch of rainfall and the subsequent 3-day period. This 
irrigation shutdown period is consistent with standard practice in land application of 
wastewater and is applicable to storm water to prevent irrigation from resulting in dry weather 
runoff. Based on a statistical analysis of San Diego County rainfall patterns, approximately 30 
percent of wet season days would not have a demand for irrigation.  
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• If land application of storm water is proposed (irrigation in excess of agronomic demand), then 
this BMP must be considered to be an infiltration BMP, and feasibility screening for infiltration 
must be conducted. In addition, it must be demonstrated that land application would not result 
in greater quantities of runoff as a result of saturated soils at the beginning of storm events.  
Agronomic demand refers to the rate at which plants use water.  

The following subsections describe methods that should be used to calculate harvested water irrigation 
demand. Although these methods are simplified, they provide a reasonable estimate of potential 
harvested water demand that is appropriate for feasibility analysis and project planning.  These 
methods may be replaced by a more rigorous project-specific analysis that meets the intent of the 
criteria above. 

B.3.2.2.1 Demand Calculation Method 

This method is based on the San Diego Municipal Code Land Development Code Landscape 
Standards Appendix E, which includes a formula for estimating a project’s annual estimated total 
water use based on reference evaporation, plant factor, and irrigation efficiency.  

For the purpose of calculating harvested water irrigation demand applicable to the sizing of harvest 
and use systems, the estimated total water use has been modified to reflect typical wet-season irrigation 
demand. This method assumes that the wet season is defined as October through April.  This method 
further assumes that no irrigation water will be applied during days with precipitation totals greater 
than 0.1 inch or within the 3 days following such an event. Based on these assumptions and an analysis 
of Lake Wohlford, Lindbergh, and Oceanside precipitation patterns, irrigation would not be applied 
during approximately 30 percent of days from October through April.   

 The following equation is used to calculate the modified estimated total water usage: 

 Modified ETWU = EToWet × [[Σ(PF x HA)/IE] + SLA] x 0.015 

where: 

Modified ETWU = Estimated daily average water usage during wet season 

EToWet = Average reference evapotranspiration from October through April (use 2.8 inches 
per month, using CIMS Zone 4 from Table G.1-1) 

PF = plant factor 

HA = Hydrozone Area (ft2); A section or zone of the landscaped area having plants with 
similar water needs.  

Σ(PF x HA) = The sum of PF x HA for each individual hydrozone (accounts for different 
landscaping zones). 

IE = Irrigation efficiency (assume 90 percent for demand calculations) 

SLA = Special landscape area (ft2); areas used for active and passive recreation areas, areas 
solely dedicated to the production of fruits and vegetables, and areas irrigated with reclaimed 
water. 
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Table B.3-2. Planning-Level Plant Factor Recommendations 

Plant Water Use Plant Factor Also Includes 

Low < 0.1–0.2 Artificial Turf 

Moderate 0.3–0.7  

High 0.8 and greater Water features 

Special Landscape Area 1.0  

 

In this equation, the coefficient (0.015) accounts for unit conversions and shutdown of irrigation 
during and for the 3 days following a significant precipitation event: 

0.015 = (1 mo/30 days)×(1 ft/12 in)×(7.48 gal/ ft3)×(approximately 7 of 10 days with 

irrigation demand from October through April) 

B.3.2.2.2 Planning-Level Irrigation Demands 

To simplify the planning process, the method described above has been used to develop daily average 
wet season demands for a 1-acre irrigated area based on the plant/landscape type. These demand 
estimates can be used to calculate the drawdown of harvest and use systems for the purpose of LID 
BMP sizing calculations.  

Table B.3-3. Planning-Level Irrigation Demand by Plant Factor and Landscape Type 

General Landscape Type 
36-Hour Planning Level Irrigation Demand  

(Gallons per irrigated acre per 36-hour 
period) 

Hydrozone – Low Plant Water Use 390 

Hydrozone – Moderate Plant Water Use 1,470 

Hydrozone – High Plant Water Use 2,640 

Special Landscape Area 2,640 

 

B.3.2.3 Calculating Other Harvested Water Demands 

Calculations of other harvested water demands should be based on the knowledge of land uses, 
industrial processes, and other factors that are project specific.  Demand should be calculated based 
on the following guidelines: 

• Demand calculations should represent actual demand that is anticipated during the wet season 
(October through April). 

• Sources of demand should be included only if they are reliably and consistently present during 
the wet season.   
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• Where demands are substantial but irregular, a more detailed analysis should be conducted 
based on a statistical analysis of anticipated demand and precipitation patterns. 

B.3.3 Sizing Harvest and Use BMPs 

Sizing calculations shall demonstrate that one of two equivalent performance standards is met: 

1) Harvest and use BMPs are sized to drain the tank in 36 hours following the end of rainfall. 
The size of the BMP is dependent on the demand (Section B.3.2) at the site, OR 

2) Harvest and use BMPs are designed to capture at least 80 percent of average annual (long-
term) runoff volume. 

It is rare that cisterns can be sized to capture the full DCV and use this volume in 36 hours. So, when 
using Worksheet B.3-1, if it is determined that a harvest and use BMP is feasible, then the BMP should 
be sized to the estimated 36-hour demand. The applicant has the option to design the harvest and use 
BMP for greater demand, but the BMP must then be made larger to account for back-to-back storms. 
This increase in sizing can be estimated using the nomograph presented in Figure B.4-1.  

According to the California Department of Health, structural BMPs that retain standing water for 
over 96 hours are particularly concerning for facilitating mosquito breeding. Cisterns designed for the 
96-hour demand or greater should incorporate appropriate vector controls, and a vector control plan 
must be submitted to P&EAD.   
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B.4 Infiltration BMPs 
Sizing calculations shall demonstrate that one of two equivalent performance standards is met: 

1) The BMP or series of BMPs captures the DCV and infiltrates this volume fully within 36 hours 
following the end of precipitation. This can be demonstrated through the Simple Method 
(Section B.4.1). 

2) The BMP or series of BMPs infiltrates at least 80 percent of average annual (long-term) runoff 
volume. This can be demonstrated using the percent capture method (Section B.4.2), through 
reporting of output from the San Diego Hydrology Model, or through other continuous 
simulation modeling meeting the criteria in Appendix G, as acceptable to the P&EAD and 
ADC. This method is not applicable for sizing biofiltration BMPs. 

The methods to show compliance with these standards are provided in the following sections. 

B.4.1 Simple Method 

Stepwise Instructions: 

1) Compute DCV using Worksheet B.4-1.  

2) Estimate design infiltration rate using Worksheet D.5-1. 

3) Design BMP(s) to ensure that the DCV is fully retained (i.e., no surface discharge during the 
design event) and the stored effective depth draws down in no longer than 36 hours. 

Worksheet B.4-1. Simple Sizing Method for Infiltration BMPs 

Simple Sizing Method for Infiltration BMPs Worksheet B.4-1 

1 DCV (Worksheet B.2-1) DCV=  ft3 

2 Estimated design infiltration rate Kdesign=  
inches/ 

hour 

3 Available BMP surface area ABMP=  ft2 

4 
Average effective depth in the BMP footprint 
(DCV/ABMP) 

Davg=  feet 

5 Drawdown time, T (Davg *12/Kdesign) T=  hours 

6 

Provide alternative calculation of drawdown time, if needed.  

 

 

7 
Provide calculations for effective depth provided in the BMP. Effective depth = Surface 
ponding (below the overflow elevation) + gravel storage thickness x gravel porosity (0.4) 

Notes:  

• Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 80 percent to account for 
back-to-back storms (See rationale in Section B.4.3). To use a different drawdown time, BMPs should be sized using the percent 
capture method (Section B.4.2). 

• The average effective depth calculation should account for any aggregate/medium in the BMP. For example, 4 feet of stone at a 
porosity of 0.4 would equate to 1.6 feet of effective depth. 
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• This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of the system. BMP specific 
calculations of drawdown time may be provided that account for BMP-specific geometry.  

B.4.2 Percent Capture Method 

This section describes the recommended method of sizing volume-based BMPs to achieve the 
80 percent capture performance criterion. This method has a number of potential applications for 
sizing BMPs: 

• Use this method when a BMP can draw down in less than 36 hours and it is desired to 
demonstrate that 80 percent capture can be achieved using a BMP volume smaller than the 
DCV. 

• Use this method to determine how much volume (greater than the DCV) must be provided to 
achieve 80 percent capture when the drawdown time of the BMP exceeds 36 hours.  
Note: if the drawdown time exceeds 96 hours, appropriate vector control should be 
incorporated. 

• Use this method to determine how much volume should be provided to achieve 80 percent 
capture when upstream BMP(s) have achieved some capture but have not achieved 80 percent 
capture.  

By nature, the percent capture method is an iterative process that requires some initial assumptions 
about BMP design parameters and subsequent confirmation that these assumptions are valid. For 
example, sizing calculations depend on the assumed drawdown time, which depends on BMP depth, 
which may in turn need to be adjusted to provide the required volume within the allowable footprint. 
In general, the selection of reasonable BMP design parameters in the first iteration will result in 
minimal required additional iterations. Figure B.4-1 presents the nomograph for use in sizing retention 
BMPs in San Diego County. 
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Figure B.4-1. Percent Capture Nomograph  

B.4.2.1 Stepwise Instructions for Sizing a Single BMP 

1) Estimate the drawdown time of the proposed BMP by estimating the design infiltration rate 
(Worksheet D.5-1) and accounting for BMP dimensions/geometry. See the applicable BMP 
fact sheet for specific guidance on converting BMP geometry to estimated drawdown time. 

2) Using the estimated drawdown time and the nomograph from Figure B.4-1, locate where the 
line corresponding to the estimated drawdown time intersects with 80 percent capture. Pivot 
to the X axis and read the fraction of the DCV that must be provided in the BMP to achieve 
this level of capture. 

3) Calculate the DCV using Worksheet B.2-1. 

4) Multiply the result of Step 2 by the DCV (Step 3).  This is the required BMP design volume.  

5) Design the BMP to retain the required volume and confirm that the drawdown time is no 
more than 25 percent greater than estimated in Step 1. If the computed drawdown time is 
greater than 125 percent of the estimated drawdown, then return to Step 1 and revise the initial 
drawdown time assumption. 

See the respective BMP facts sheets for BMP-specific instructions for the calculation of volume and 
drawdown time. The method above can also be used to size and/or evaluate the performance of other 
retention BMPs (evapotranspiration, harvest and use) that have a drawdown rate that can be 
approximated as a constant throughout the year or over the wet season. To use this method for other 



 Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

 

    B-21 February 2022 

retention BMPs, drawdown time in Step 1 will need to be evaluated using an applicable method for 
the type of BMP selected. After completing Step 1 continue to Step 2 listed above.  

Example B.4.2.1. Percent Capture Method for Sizing a Single BMP 

Given: 

•  Estimated drawdown time: 72 hours 

•  DCV: 3000 ft3  

Required: 

•  Determine the volume required to achieve 80 percent capture. 

Solution: 

1) Estimated drawdown time = 72 hours 
2) Fraction of DCV required = 1.35 
3) DCV = 3,000 ft3 (given for this example; to be estimated using Worksheet B.2-1) 
4) Required BMP volume = 1.35 x 3000 = 4050 ft3 
5) Design BMP and confirm drawdown time is < 90 hours (72 hours +25%) 

Example B.4.2.1 Continued 

Graphical Operations Supporting Solution:  

 

Percent Capture Nomograph  

Step 2 
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B.4.2.2 Stepwise Instructions for Sizing BMPs in Series 

For projects in which BMPs in series must be implemented to meet the performance standard, the 
following stepwise procedure shall be used to size the downstream BMP to achieve the 80 percent 
capture performance criterion: 

1) Using the upstream BMP parameters (volume and drawdown time), estimate the average 
annual capture efficiency achieved by the upstream BMP using the nomograph. 

2) Estimate the drawdown time of the proposed downstream BMP by estimating the design 
infiltration rate (Worksheet D.5-1) and accounting for BMP dimensions/geometry. See the 
applicable BMP Fact Sheet for specific guidance on how to convert BMP geometry to 
estimated drawdown time. Use the nomograph and locate where the line corresponding to the 
estimated drawdown time intersects with 80 percent capture. Pivot to the horizontal axis and 
read the fraction of the DCV that needs to be provided in the BMP. This is referred to as X1. 

3) Trace a horizontal line on the nomograph using the capture efficiency of the upstream BMP 
estimated in Step 1. Find where the line traced intersects with the drawdown time of the 
downstream BMP (Step 2). Pivot and read down to the horizontal axis to yield the fraction of 
the DCV already provided by the upstream BMP. This is referred to as X2. 

4) Subtract X2 (Step 3) from X1 (Step 2) to determine the fraction of the design volume that must 
be provided in the downstream BMP to achieve 80 percent capture to meet the performance 
standard. 

5) Multiply the result of Step 4 by the DCV.  This is the required downstream BMP design 
volume.  

6) Design the BMP to retain the required volume and confirm that the drawdown time is no 
more than 25 percent greater than estimated in Step 2. If the computed drawdown time is 
greater than 125 percent of the estimated drawdown, then return to Step 2 and revise the initial 
drawdown time assumption. 

See the respective BMP facts sheets for BMP-specific instructions for the calculation of volume and 
drawdown time.  
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Example B.4.2.2. Percent Capture Method for Sizing BMPs in Series 

Given:  

• Estimated drawdown time for downstream BMP: 72 Hours 

• DCV for the area draining to the BMP: 3000 ft3 

• Upstream BMP volume: 900 ft3 

• Upstream BMP drawdown time: 24 hours 

Required: 

• Determine the volume required in the downstream BMP to achieve 80% capture. 

Solution: 

1) Step 1A: Upstream BMP Capture Ratio = 900/3000 = 0.3; Step 1B: Average annual 
capture efficiency achieved by upstream BMP = 44% 

2) Downstream BMP drawdown = 72 hours; Fraction of DCV required to achieve 80% 
capture = 1.35 

3) Locate intersection of design capture efficiency and drawdown time for upstream BMP 
(See Graph); Fraction of DCV already provided (X2) = 0.50 (See Graph) 

4) Fraction of DCV Required by downstream BMP = 1.35-0.50 = 0.85 
5) DCV (given) = 3000 ft3; Required downstream BMP volume = 3000 ft3 x 0.85 = 2,550 ft3 
6) Design BMP and confirm drawdown time is < 90 Hours (72 Hours +25%) 
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Example B.4.2.2 Continued 

Graphical Operations Supporting Solution: 

 

Percent Capture Nomograp 

 

B.4.3 Technical Basis for Equivalent Sizing Methods 

Storm water BMPs can be conceptualized as having a storage volume and a treatment rate, in various 
proportions. Both are important in the long-term performance of the BMP under a range of actual 
storm patterns, depths, and inter-event times.  Long-term performance is measured by the operation 
of a BMP over the course of multiple years and provides a more complete metric than the performance 
of a BMP during a single event, which does not take into account antecedent conditions, including 
multiple storms arriving in short timeframes. A BMP that draws down more quickly would be 
expected to capture a greater fraction of overall runoff (i.e., long-term runoff) than an identically sized 
BMP that draws down more slowly.  This is because storage is made available more quickly, so 
subsequent storms are more likely to be captured by the BMP. In contrast, a BMP with a long 
drawdown time would stay mostly full, after initial filling, during periods of sequential storms. The 
volume in the BMP that draws down more quickly is more “valuable” in terms of long-term 
performance than the volume in the one that draws down more slowly. The MS4 Permit definition of 
the DCV does not specify a drawdown time; therefore, the definition is not a complete indicator of a 
BMP's level of performance. An accompanying performance-based expression of the BMP sizing 
standard is essential to ensure uniformity of performance across a broad range of BMPs and helps 
prevents BMP designs from being used that would not be effective.  

Step 4: 1.35 - 0.50 = 0.85 

Step 3 
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The relationships between BMP design parameters and expected long-term capture efficiency have 
been evaluated to address the needs identified above. Relationships have been developed through a 
simplified continuous simulation analysis of precipitation, runoff, and routing that relate BMP design 
volume and storage recovery rate (i.e., drawdown time) to an estimated long-term level of performance 
using United States Environmental Protection Agency (USEPA) SWMM and parameters listed in 
Appendix G for Lake Wohlford, Lindbergh, and Oceanside rain gauges. Comparison of the 
relationships developed using the three gauges indicated that the differences in relative capture 
estimates are within the uncertainties in factors used to develop the relationships. For example, the 
estimated average annual capture for the BMP sized for the DCV and 36-hour drawdown using Lake 
Wohlford, Lindbergh, and Oceanside rain gauges are 80 percent, 76 percent, and 83 percent 
respectively. In an effort to reduce the number of curves that are made available, relationships 
developed using Lake Wohlford rain gauge data are included in this Manual for use in the whole San 
Diego County region. 

Figure B.4-1 demonstrated that a BMP sized for the runoff volume from the 24-hour, 85th percentile 
storm event (i.e., the DCV) that draws down in 36 hours is capable of managing approximately 80 
percent of the average annual. There is long precedent for 80 percent capture of average annual runoff 
as approximately the point at which larger BMPs provide decreasing capture efficiency benefit (also 
known as the “knee of the curve”) for BMP sizing.  The characteristic shape of the plot of capture 
efficiency versus storage volume in Figure B.4-1 illustrates this concept. 

As such, this equivalency (between DCV draw down in 36 hours and 80 percent capture) has been 
used to provide a common currency between volume-based BMPs with a wide range of drawdown 
rates. This approach allows flexibility in the design of BMPs while ensuring consistent performance.  
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B.5 Biofiltration BMPs 
Biofiltration BMPs shall be sized by one of the following sizing methods: 

Option 1: Treat 1.5 times the portion of the DCV not reliably retained onsite, OR 

Option 2: Treat 1.0 times the portion of the DCV not reliably retained onsite; and additionally check 
that the system has a total static (i.e., non-routed) storage volume, including pore spaces and pre-filter 
detention volume, equal to at least 0.75 times the portion of the DCV not reliably retained onsite. 

 
Explanation of Biofiltration Volume Compartments for Sizing Purposes 

 
Worksheet B.5-1 provides a simple sizing method for sizing biofiltration BMP with partial retention 
and biofiltration BMP. 

When using sizing option 1 a routing period of 6 hours is allowed. The routing period was estimated 
based on 50th percentile storm duration for storms similar to 85th percentile rainfall depth. It was 
estimated based on inspection of continuous rainfall data from Lake Wohlford, Lindbergh, and 
Oceanside rain gauges. 
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Worksheet B.5-1. Simple Sizing Method for Biofiltration BMPs 

Simple Sizing Method for Biofiltration BMPs 
Worksheet B.5-1 

 (Page 1 of 2) 

1 Remaining DCV after implementing retention BMPs  ft3 

Partial Retention 

2 
Infiltration rate from Worksheet D.5-1 if partial infiltration is 
feasible 

 inches/hour 

3 
Allowable drawdown time for aggregate storage below the 
underdrain 

36 hours 

4 Depth of runoff that can be infiltrated [Line 2 x Line 3]  inches 

5 Aggregate pore space 0.40 inches/inch 

6 Required depth of gravel below the underdrain [Line 4/ Line 5]  inches 

7 Assumed surface area of the biofiltration BMP  ft2 

8 Media retained pore storage 0.1 inches/inch 

9 
Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x 
Line 7 

 ft3 

10 DCV that requires biofiltration [Line 1 – Line 9]  ft3 

BMP Parameters 

11 Surface Ponding [6 inch minimum, 12 inch maximum]  inches 

12 
Media Thickness [18 inches minimum], also add mulch layer 
thickness to this line for sizing calculations 

 inches 

13 
Aggregate Storage above underdrain invert (12 inches typical) – 
use 0 inches for sizing if the aggregate is not over the entire 
bottom surface area 

1 inches 

14 Media available pore space 0.2 inches/inch 

15 
Media filtration rate to be used for sizing (5 inches/hour with 
no outlet control; if the filtration rate is controlled by the outlet 
use the outlet-controlled rate) 

5 inches/hour 

Baseline Calculations 

16 Allowable Routing Time for sizing 6 hours 

17 Depth filtered during storm [ Line 15 x Line 16] 30 inches 

18 
Depth of Detention Storage  

[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)] 
 inches 

19 Total Depth Treated [Line 17 + Line 18]  inches 
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Worksheet B.5-1. Simple Sizing Method for Biofiltration BMPs (continued) 

Simple Sizing Method for Biofiltration BMPs 
Worksheet B.5-1  

(Page 2 of 2) 

Option 1 – Biofilter 1.5 times the DCV 
20 Required biofiltered volume [1.5 x Line 10]  ft3 

21 Required Footprint [Line 20/ Line 19] x 12  ft2 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

22 Required Storage (surface + pores) Volume [0.75 x Line 10]  ft3 

23 Required Footprint [Line 22/ Line 18] x 12  ft2 

Footprint of the BMP 

24 Area draining to the BMP  ft2 

25 
Adjusted Runoff Factor for drainage area (Refer to Appendices B.1 
and B.2) 

  

26 
BMP Footprint Sizing Factor (Default 0.03 or an alternative 
minimum footprint sizing factor from Worksheet B.5-2, Line 11) 

 unitless 

27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26]  ft2 

28 
Footprint of the BMP = Maximum (Minimum (Line 21, Line 23), 
Line 27) 

 ft2 

Check for Volume Reduction [Not applicable for No Infiltration Condition] 

29 
Calculate the fraction of the DCV retained by the BMP [Line 9/ 
Line 1] 

 unitless 

30 
Minimum required fraction of DCV retained for partial infiltration 
condition 

0.375 unitless 

31 
Is the retained DCV > 0.375? If the answer is no increase the 
footprint sizing factor in Line 26 until the answer is yes for this 
criterion. 

☐ Yes      ☐ No 

Notes:  
1. Line 7 is used to estimate the amount of volume retained by the BMP. Update assumed surface area in Line 7 until 

its equivalent to the required biofiltration footprint (either Line 21 or Line 23) 
2. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time. 
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix B.5.2. 

The optimized footprint cannot be smaller than the alternative minimum footprint sizing factor from 
Worksheet B.5-2. 

4. If the proposed biofiltration BMP footprint is smaller than the alternative minimum footprint sizing factor from 
Worksheet B.5-2, but satisfies Option 1 or Option 2 sizing, it is considered a compact biofiltration BMP and may be 
allowed at the discretion of the P&EAD and ADC, if it meets the requirements in Appendix F. 
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B.5.1 Basis for Minimum Sizing Factor for Biofiltration BMPs 

B.5.1.1 Introduction 

MS4 Permit Provision E.3.c.(1)(a)(i) 

The MS4 Permit describes conceptual performance goals for biofiltration BMPs and specifies numeric 
criteria for sizing biofiltration BMPs (see Section 2.2.1 of this Manual).  

However, the MS4 Permit does not define a specific footprint sizing factor or design profile that must 
be provided for the BMP to be considered “biofiltration.”  Rather, the MS4 Permit specifies 
(Footnote 25): 

As part of the Copermittee’s update to its BMP Design Manual, pursuant to 

MS4 Permit Provision E.3.d, the Copermittee must provide guidance for hydraulic 

loading rates and other biofiltration design criteria necessary to maximize storm water 

retention and pollutant removal. 

To meet this provision, this Manual includes specific criteria for design of biofiltration BMPs. Among 
other criteria, a minimum footprint sizing factor of 3 percent (BMP footprint area as percentage of 
contributing area multiplied by the adjusted runoff factor) is specified. The purpose of this section is 
to provide the technical rationale for this 3 percent minimum sizing factor. 

B.5.1.2 Conceptual Need for Minimum Sizing Factor 

Under the 2011 Model Standard Urban Stormwater Mitigation Plan (SUSMP), a sizing factor of 
4 percent was used to size biofiltration BMPs. This value was derived based on the goal of treating 
the runoff from a 0.2-inch-per-hour uniform precipitation intensity at a constant media flow rate of 5 
inches per hour. Although this method was simple, it was considered to be conservative because it did 
not account for significant transient storage present in biofiltration BMPs (i.e., volume in surface 
storage and subsurface storage that would need to fill before overflow occurred). Under this Manual, 
biofiltration BMPs will typically provide subsurface storage to promote infiltration losses; therefore, 
typical BMP profiles will tend to be somewhat deeper than those provided under the 2011 Model 
SUSMP.  A deeper profile will tend to provide more transient storage and allow smaller footprint 
sizing factors while still providing similar or better treatment capacity and pollutant removal. 
Therefore, a reduction in the minimum sizing factor from the factor used in the 2011 Model SUSMP 
is supportable. However, as footprint decreases, issues related to potential performance, operations, 
and/or maintenance can increase for a number of reasons: 

1) As the surface area of the media bed decreases, the sediment loading per unit area increases, 
increasing the risk of clogging. Although vigorous plant growth can help maintain permeability 
of soil, there is a conceptual limit above which plants may not be able to mitigate for the 
sediment loading. Scientific knowledge is not conclusive in this area. 

2) With smaller surface areas and greater potential for clogging, water may be more likely to 
bypass the system via overflow before filling up the profile of the BMP.  
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3) As the footprint of the system decreases, the amount of water that can be infiltrated from 
subsurface storage layers and evapotranspire from plants and soils tends to decrease.  

4) With smaller sizing factors, the hydraulic loading per unit area increases, potentially reducing 
the average contact time of water in the soil media and diminishing treatment performance. 

The MS4 Permit requires that volume and pollutant retention be maximized. Therefore, a minimum 
sizing factor was determined to be needed. This minimum sizing factor does not replace the need to 
conduct sizing calculations as described in this Manual; rather it establishes a lower limit on required 
size of biofiltration BMPs as the last step in these calculations. Additionally, it does not apply to 
alternative biofiltration designs that utilize the checklist in Appendix F (Biofiltration Standard and 
Checklist). Acceptable alternative designs (such as proprietary systems meeting Appendix F criteria) 
typically include design features intended to allow acceptable performance with a smaller footprint 
and have undergone field scale testing to evaluate performance and required O&M frequency. 

B.5.1.3 Lines of Evidence to Select Minimum Sizing Factor 

Three primary lines of evidence were used to select the minimum sizing factor of 3 percent (BMP 
footprint area as a percentage of contributing area multiplied by adjusted runoff factor) in this Manual: 

1) Typical design calculations 

2) Volume reduction performance 

3) Sediment clogging calculations 

These lines of evidence and associated findings are explained in this section.  

Typical Design Calculations 

A range of BMP profiles were evaluated for different design rainfall depths and soil conditions. 
Worksheet B.5-1 was used for each case to compute the required footprint sizing factor. For these 
calculations, the amount of water filtered during the storm event was determined based on a media 
filtration rate of 5 inches per hour and a routing time of 6 hours. These input assumptions are 
considered to be well supported and consistent with the intent of the MS4 Permit. These calculations 
generally yielded footprint factors from 1.5 to 4.9 percent. In the interest of establishing a uniform 
San Diego County-wide minimum sizing factor, a 3 percent sizing factor was selected from this range, 
consistent with other lines of evidence.  

Volume Reduction Performance 

Consistent with guidance in Fact Sheet PR-1, the amount of retention storage (in gravel sump below 
underdrain) that would drain in 36 hours was calculated for a range of soil types. This value was used 
to estimate the volume reduction that would be expected to be achieved. For a sizing factor of 
3 percent and a soil filtration rate of 0.20 inch per hour, the average annual volume reduction was 
estimated to be approximately 40 percent (via percent capture method; see Appendix B.4.2).  

In describing the basis for equivalency between retention and biofiltration (1.5 multiplier), the MS4 
Permit Fact Sheet referred to analysis prepared in the Ventura County Technical Guidance Manual. 
The Ventura County analysis considered the pollutant treatment as well as the volume reduction 
provided by biofiltration in considering equivalency to retention. This analysis assumed an average 
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long-term volume reduction of 40 percent based on analysis of data from the International Stormwater 
BMP Database. The calculations of estimated volume reduction at a 3 percent sizing factor are 
(previous paragraph) consistent with this value.  Although estimated volume reduction is sensitive to 
site-specific factors, this analysis indicates that a sizing factor of approximately 3 percent provides 
levels of volume reduction that are reasonably consistent with the intent of the MS4 Permit.   

Sediment Clogging Calculations 

As sediment accumulates in a filter, the permeability of the filter tends to decline. The lifespan of the 
filter bed can be estimated by determining the rate of sediment loading per unit area of the filter bed. 
To determine the media bed surface area sizing factor needed to provide a target lifespan, simple 
sediment loading calculations were conducted based on typical urban conditions. The inputs and 
results of this calculation are summarized in Table B.5-1. 

Table B.5-1. Inputs and Results of Clogging Calculation 

Parameter Value Source 

Representative Total Suspended Solids 
(TSS) Event Mean Concentration, mg/L 

100 

Approximate average of San Diego Land 
Use Event Mean Concentrations from San 
Diego River and San Luis Rey River 
Watershed Management Area (WMA) Water 
Quality Improvement Plan (WQIP) 

Runoff Coefficient of Impervious Surface 0.90 Table B.1-1 

Runoff Coefficient of Pervious Surface 0.10 Table B.1-1 for landscape areas 

Imperviousness 40% to 90% 
Planning level assumption, covers typical 
range of single family to commercial land 
uses 

Average Annual Precipitation, inches 11 to 13 
Typical range for much of urbanized San 
Diego County 

Load to Initial Maintenance, kg/m2 10 
Pitt, R. and S. Clark, 2010. Evaluation of 
Biofiltration Media for Engineered Natural 
Treatment Systems.  

Allowable period to initial clogging, year 10 Planning-level assumption 

Estimated BMP Footprint Needed for 
10-Year Design Life 

2.8% to 3.3% Calculated 

 

This analysis indicates that a 3 percent sizing factor, coupled with sediment source controls and careful 
system design, should provide reasonable protection against premature clogging. However, there is 
substantial uncertainty in sediment loading and the actual load to clog that will be observed under field 
conditions in the San Diego climate. Additionally, this analysis did not account for the effect of plants 
on maintaining soil permeability. Therefore, this line of evidence should be considered provisional, 
subject to refinement based on field scale experience. Because field-scale experience is gained about 
the lifespan of biofiltration BMPs in San Diego and the mitigating effects of plants on long-term 
clogging, it may be possible to justify lower factors of safety and therefore smaller design sizes in some 
cases. If a longer lifespan is desired and/or greater sediment load is expected, then a larger sizing 
factor may be justified. 
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B.5.1.4 Discussion 

Generally, the purpose of a minimum sizing factor is to help improve the performance and reliability 
of standard biofiltration systems and limit the use of sizing methods and assumptions that may lead 
to designs that are less consistent with the intent of the MS4 Permit.  

Ultimately, this factor is a surrogate for a variety of design considerations, including clogging and 
associated hydraulic capacity, volume reduction potential, and treatment contact time. A prudent 
design approach should consider each of these factors on a project-specific basis and identify whether 
site conditions warrant a larger or smaller factor.  For example, a system treating only rooftop runoff 
in an area without any allowable infiltration may have negligible clogging risk and negligible volume 
reduction potential – a smaller sizing factor may not substantially reduce performance in either of 
these areas. Alternatively, for a site with high sediment load and limited pre-treatment potential, a 
larger sizing factor may be warranted to help mitigate potential clogging risks.  P&EAD and ADC 
have discretion to accept alternative sizing factor(s) based on project-specific or jurisdiction-specific 
considerations. Additionally, the recommended minimum sizing factor may change over time as more 
experience with biofiltration is obtained.   

Worksheet B.5-2 is used to support a request for an alternative minimum footprint sizing factor. Based 
on a review of the submitted worksheet and supporting documentation, the use of a smaller footprint 
sizing factor may be approved at the discretion of the P&EAD and ADC. If approved, the estimated 
footprint from the worksheet below can be used in line 26 of worksheet B.5-1 in lieu of the 3 percent 
minimum footprint value. 

This worksheet includes the following general steps to calculate the minimum footprint sizing factor: 

• Select a “load to clog” that is representative of the type of BMP proposed. 

• Select a target life span (i.e., frequency of major maintenance) that is acceptable to the P&EAD 
and ADC. A default value of 10 years is recommended. 

• Compile information about the DMA from other parts of the SWQMP development process. 

• Determine the event mean concentration (EMC) of total suspended solids (TSS) that is 
appropriate for the DMA 

• Perform calculations to determine the minimum footprint to provide the target lifespan. 
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Worksheet B.5-2. Calculation of Alternative Minimum Footprint Sizing Factor 

Alternative Minimum Footprint Sizing Factor 
Worksheet B.5-2  

(Page 1 of 2) 

1 Area draining to the BMP  ft2 

2 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)   

3 Load to Clog1 (See Table B.5-2 for guidance; Lc) 2.0 
pounds/ 

ft2 

4 Allowable Period to Accumulate Clogging Load (TL) 10 years 

Volume Weighted EMC Calculation 

Land Use 
Fraction of 

Total DCV 
TSS EMC 

(mg/L) 
Product 

Single Family Residential  123  

Commercial  128  

Industrial  125  

Education (Municipal)  132  

Transportation  78  

Multi-family Residential  40  

Roof Runoff  14  

Low Traffic Areas  50  

Open Space  216  

Other, specify:    

Other, specify:    

Other, specify:    

5 Volume Weighted EMC (sum of all products)  mg/L 

BMP Parameters 

6 
If pretreatment measures are included in the design, apply an adjustment 

of 25%2 [Line 5 x (1-0.25)] 
 mg/L 

7 Average Annual Precipitation  inches 

8 Calculate the Average Annual Runoff (Line 7 x 43,560/12) x Line2 1 ft2/year 

9 Calculate the Average Annual TSS Load (Line 8 x 62.4 x Line 6)/106  
pounds/ 

year 

10 Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3  ft2 

11 
Calculate the Alternative Minimum Footprint Sizing Factor  
[ Line 10/ (Line 1 x Line 2)] 

  

  

 

1 Load to clog value should be in the range of 2 – 5 pounds/ft2 per Pitt and Clark (2010).  If selecting a value other than 2, a justification 

for the value selected is required.  See guidance in Table B.5-2. 

2 A value of 25 percent is supported by Maniquiz-Redillas et al. (2014) study, which found a pretreatment sediment capture range of 
15%–35%. If using a value outside of this range, documentation of the selected value is required. A value of 50 percent can be claimed 
for a system with an active Washington State TAPE approval rating for “pre-treatment.” 
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Table B.5-2. Typical Land Use Total Suspended Solids Event Mean Concentration Values 

Land Use TSS EMC1, mg/L 

Single Family Residential 123 

Commercial 128 

Industrial 125 

Education (Municipal)  132 

Transportation2 78 

Multi-family Residential 40 

Roof Runoff3 14 

Low Traffic Areas4 50 

Open Space 216 

Table B.5-3. Guidance for Selecting Load to Clog (LC) 

BMP Configuration 
Load to Clog, Lc, 

pounds/ft2 

Baseline: Approximately 50% vegetative cover;  
typical fine sand and compost blend 

2 

Baseline + increase vegetative cover to at least 75% 3 

Baseline + include coarser sand to increase initial permeability to 20 to 
30 inches/hour; control flowrate with outlet control  

3 

Baseline + increase vegetative cover and include more permeable media 
with outlet control, per above 

4 
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1 EMCs are from SBPAT datasets for San Luis Rey and San Diego River Watersheds – Arithmetic Estimates of the Lognormal 

Summary Statistics for San Diego, unless otherwise noted. 
2 EMCs are based on Los Angeles region default SBPAT datasets because of lack of available San Diego data. 
3 Value represents the average first flush concentration for roof runoff (Charters et al., 2015). 
4 Davis and McCuen (2005). 
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B.5.2 Sizing Biofiltration BMPs Downstream of a Storage Unit 

B.5.2.1 Introduction 

In scenarios in which the BMP footprint is governed based on Option 1 (Line 21 of Worksheet B.5-
1) or the required volume reduction of 40 percent average annual (long-term) runoff capture for partial 
infiltration conditions (Line 31 of Worksheet B.5.1), the footprint of the biofiltration BMP can be 
optimized using the sizing calculations in this Appendix B.5.2 when there is an upstream storage unit 
(e.g., cistern) that can be used to regulate the flows through the biofiltration BMP. 

This methodology is not applicable when the minimum footprint factor is governed by the alternative 
minimum footprint sizing factor calculated using Worksheet B.5-2 (Line 11). Biofiltration BMPs 
smaller than the alternative minimum footprint sizing factor are considered compact biofiltration 
BMPs and may be allowed at the discretion of the P&EAD and ADC if the BMP meets the 
requirements in Appendix F and Option 1 or Option 2 sizing in Worksheet B.5-1. 

B.5.2.2 Sizing Calculations 

Sizing calculations for the biofiltration footprint shall demonstrate that one of two equivalent 
performance standards is met: 

1) Use continuous simulation and demonstrate one of the following is met based on the 
infiltration condition identified in Chapter B.5.4.2: 

(a) No infiltration condition: The BMP or series of BMPs biofilters at least 92 percent of 
average annual (long-term) runoff volume. This can be demonstrated through reporting 
of output from the San Diego Hydrology Model, or through other continuous 
simulation modeling meeting the criteria in Appendix G, as acceptable to the P&EAD 
and ADC. The 92 percent of average annual runoff treatment corresponds to the average 
capture achieved by implementing a BMP with 1.5 times the DCV and a drawdown time 
of 36 hours (Appendix B.4.2). 

(b) Partial infiltration condition: The BMP or series of BMPs biofilters at least 92 percent 
of average annual (long-term) runoff volume and achieves a volume reduction of at least 
40 percent of average annual (long-term) runoff volume. This can be demonstrated 
through reporting of output from the San Diego Hydrology Model, or through other 
continuous simulation modeling meeting the criteria in Appendix G, as acceptable to 
the P&EAD and ADC. 

2) Use the simple sizing method in Worksheet B.5-3. The applicant is also required to complete 
Worksheets B.5-1 and B.5-2 when the applicant elects to use Worksheet B.5-3 to optimize the 
biofiltration BMP footprint. Worksheet B.5-3 was developed to satisfy the following two 
criteria as applicable: 

(a) Greater than 92 percent of the average annual runoff volume from the storage unit is 
routed to the biofiltration BMP through the low-flow orifice and the peak flow from 
the low-flow orifice can instantaneously be filtered through the biofiltration media. If 
the outlet design includes orifices at different elevations and an overflow structure, only 
flows from the overflow structure should be excluded from the calculation (both for 
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92 percent capture and for peak flow to the biofiltration BMP that needs to be 
instantaneously filtered), unless the flows from other orifices also bypass the 
biofiltration BMP, in which case flows from the orifices that bypass should also be 
excluded. 

(b) The retention losses from the optimized biofiltration BMP are equal to or greater than 
the retention losses from the conventional biofiltration BMP. This second criterion is 
only applicable for partial infiltration condition. 

Table B.5-4. Storage Required for Different Drawdown Times 

Drawdown Time (hours) 
Storage Requirement (below the overflow elevation, or 

below outlet elevation that bypass the 
biofiltration BMP) 

12 0.85 DCV 

24 1.25 DCV 

36 1.50 DCV 

48 1.80 DCV 

72 2.20 DCV 

96 2.60 DCV 

120 2.80 DCV 

 

For drawdown times that are outside the range of values presented in Table B.5-4, the storage unit 
should be designed to discharge greater than 92 percent average annual capture to the downstream 
biofiltration BMP. 
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Worksheet B.5-3: Optimized Biofiltration BMP Footprint when Downstream of a Storage Unit 

Optimized Biofiltration BMP Footprint when Downstream 
of a Storage Unit 

Worksheet B.5-3 

1 Area draining to the storage unit and biofiltration BMP  ft2 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)   

3 
Effective impervious area draining to the storage unit and biofiltration BMP 
[Line 1 x Line 2] 

 ft2 

4 Remaining DCV after implementing retention BMPs  ft3 

5 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible  feet/hour 

6 
Media Thickness [1.5 feet minimum], also add mulch layer thickness to this 
line for sizing calculations 

 feet 

7 
Media filtration rate to be used for sizing (0.42 ft/hr. with no outlet control; 
if the filtration rate is controlled by the outlet use the outlet-controlled rate) 

 feet/hour 

8 Media retained pore storage 0.1 feet/hour 

Storage Unit Requirement 

9 
Drawdown time of the storage unit, minimum (from the elevation that 
bypasses the biofiltration BMP, overflow elevation) 

 hours 

10 
Storage required to achieve greater than 92 percent capture (see Table B.5-
4) 

 fraction 

11 Storage required in ft3 (Line 4 x Line 10)  ft3 

12 
Storage provided in the design, minimum (from the elevation that bypasses 
the biofiltration BMP, overflow elevation) 

 ft3 

13 Is Line 12 ≥ Line 11. If no increase storage provided until this criteria is met ☐ Yes      ☐ No 

Criteria 1: BMP Footprint Biofiltration Capacity 

14 
Peak flow from the storage unit to the biofiltration BMP (using the elevation 
used to evaluate the percent capture) 

 cfs 

15 Required biofiltration footprint [(3,600 x Line 14)/Line 7]  ft2 

Criteria 2: Alternative Minimum Sizing Factor (Clogging) 

16 
Alternative Minimum Footprint Sizing Factor 
 [Line 11 of Worksheet B.5-2] 

 Fraction 

17 Required biofiltration footprint [Line 3 x Line 16]  ft2 

Criteria 3: Retention requirement [Not applicable for No Infiltration Condition] 
18 Conventional biofiltration footprint Line 28 of Worksheet B.5-1  ft2 

19 
Retention Losses from the conventional footprint  
(36 x Line 5 + Line 6 x Line 8) x Line 18 

 ft3 

20 Average discharge rate from the storage unit to the biofiltration BMP  cfs 

21 
Depth retained in the optimized biofiltration BMP 
{Line 6 x Line 8} + {[(Line 4)/(2400 x Line 20)] x Line 5} 

 feet 

22 Required optimized biofiltration footprint (Line 19/Line 21) 1 ft2 

Optimized Biofiltration Footprint 
23 Optimized biofiltration footprint, maximum (Line 15, Line 17, Line 22)  ft2 

Notes:  
Biofiltration BMP smaller than the alternative minimum footprint sizing (Line 17) is considered compact biofiltration BMP and may be 
allowed at the discretion of the P&EAD and ADC if the BMP meets the requirements in Appendix F and Option 1 or Option 2 sizing 
in Worksheet B.5-1. 
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B.6 Flow-Through Treatment Control BMPs (for use 

with Alternative Compliance) 
The following methodology shall be used for selecting and sizing onsite flow-through treatment 
control BMPs. These BMPs are to be used only when the project is participating in an alternative 
compliance program. This methodology consists of three steps: 

1) Determine the priority development project (PDP) most significant pollutants of concern 
(Appendix B.6.1). 

2) Select a flow-through treatment control BMP that treats the PDP most significant pollutants 
of concern and meets the pollutant control BMP treatment performance standard 
(Appendix B.6.2).  

3) Size the selected flow-through treatment control BMP (Appendix B.6.3).  

B.6.1 PDP Most Significant Pollutants of Concern 

The following steps shall be followed to identify the PDP most significant pollutants of concern: 

1) Compile the following information for the PDP and receiving water: 

(a) Receiving water quality (including pollutants for which receiving waters are listed as 
impaired under the Clean Water Act Section 303(d) List; refer to Appendix A); 

(b) Pollutants, stressors, and/or receiving water conditions that cause or contribute to the 
highest priority water quality conditions identified in the WQIP (refer to Section 1.9); 

(c) Land use type(s) proposed by the PDP and the storm water pollutants associated with 
the PDP land use(s) (see Table B.6–1); 

(d) For tenant projects, the potential pollutants listed in Appendix E of the SAN SWMP. 

2) From the list of pollutants identified in Step 1 identify the most significant PDP pollutants of 
concern. A PDP could have multiple most significant pollutants of concerns and shall include 
the highest priority water quality condition identified in the watershed WQIP and pollutants 
anticipated to be present onsite/generated from land use. 

. 
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Table B.6-1. Anticipated and Potential Pollutants Generated by Land Use Type 

 General Pollutant Categories 

Priority 
Project 

Categories 
Sediment Nutrients 

Heavy 
Metals 

Organic 
Compounds 

Trash & 
Debris 

Oxygen 
Demanding 

Substances 

Oil & 
Grease 

Bacteria & 
Viruses 

Pesticides 

Commercial 
Development 

P(1) P(1) X P(2) X P(5) X P(3) P(5) 

Heavy 
Industry 

X  X X X X X   

Automotive 
Repair Shops 

  X X(4)(5) X  X   

Restaurants     X X X X P(1) 

Parking Lots P(1) P(1) X  X P(1) X  P(1) 

Retail 
Gasoline 

Outlets 
  X X X X X   

Streets, 
Highways & 
Freeways 

X P(1) X X(4) X P(5) X X P(1) 

Notes:  
X = anticipated  
P = potential 
(1) A potential pollutant if landscaping exists onsite. 
(2) A potential pollutant if the project includes uncovered parking areas. 
(3) A potential pollutant if land use involves food or animal waste products. 
(4) Including petroleum hydrocarbons. 
(5) Including solvents. 

B.6.2 Selection of Flow-Through Treatment Control BMPs 

The following steps shall be followed to select the appropriate flow-through treatment control BMPs 
for the PDP: 

1) For each PDP most significant pollutant of concern, identify the grouping using Table B.6-2. 
Table B.6-2 is adopted from the Model SUSMP. 

2) Select the flow-through treatment control BMP based on the grouping of pollutants of 
concern that are identified to be most significant in Step 1. This section establishes the 
pollutant control BMP treatment performance standard to be met for each grouping of 
pollutants in order to meet the standards required by the MS4 permit and how an applicant 
can select a non-proprietary or a proprietary BMP that meets the established performance 
standard. The grouping of pollutants of concern are: 

(a) Coarse sediment and trash (Appendix B.6.2.1) 

(b) Pollutants that tend to associate with fine particles during treatment (Appendix B.6.2.2) 

(c) Pollutants that tend to be dissolved following treatment (Appendix B.6.2.3) 
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Table B.6-2: Grouping of Potential Pollutants of Concern 

Pollutant 
Coarse Sediment and 

Trash 

Suspended Sediment 

and Particulate-bound 

Pollutants1 

Soluble-form 

Dominated Pollutants2 

Sediment X X  

Nutrients   X 

Heavy Metals  X  

Organic Compounds  X  

Trash & Debris X   

Oxygen Demanding  X  

Bacteria  X  

Oil & Grease  X  

Pesticides  X  

Notes:  
1. Pollutants in this category can be addressed to medium or high effectiveness by effectively removing suspended sediments and 

associated particulate-bound pollutants. Some soluble forms of these pollutants will exist, but treatment mechanisms to address 
soluble pollutants are not necessary to remove these pollutants to medium or high effectiveness. 

2. Pollutants in this category are not typically addressed to a medium or high level of effectiveness with particle and particulate-bound 
pollutant removal alone. 

 

One flow-through BMP can be used to satisfy the required pollutant control BMP treatment 
performance standard for the PDP most significant pollutants of concern. In some situations, it might 
be necessary to implement multiple flow-through BMPs to satisfy the pollutant control BMP 
treatment performance standards. For example, for a PDP that has trash, nutrients, and bacteria as 
the most significant pollutants of concern, if a vegetated filter strip is selected as a flow-through BMP, 
then it is anticipated to meet the performance standard in Appendices B.6.2.2 and B.6.2.3 but would 
need a trash removal BMP to meet the pollutant control BMP treatment performance standard in 
Appendix B.6.2.1 upstream of the vegetated filter strip. This could be achieved by fitting the inlets 
and/or outlets with racks or screens on to address trash. 

B.6.2.1 Coarse Sediment and Trash 

If coarse sediment and/or trash and debris are identified as a pollutant of concern for the PDP, then 
BMPs must be selected to capture and remove these pollutants from runoff. The BMPs described in 
this section can be effective in removing coarse sediment and/or trash. These devices must be sized 
to treat the flow rate estimated using Worksheet B.6-1. The applicant can select only BMPs that have 
high or medium effectiveness. 

Trash Racks and Screens [Coarse Sediment: Low effectiveness; Trash: Medium to High 
effectiveness] are simple devices that can prevent large debris and trash from entering storm drain 
infrastructure and/or ensure that trash and debris are retained with downstream BMPs. Trash racks 
and screens can be installed at inlets to the storm drain system, at the inflow line to a BMP, and/or 
on the outflow structure from the BMP. Trash racks and screens are commercially available in many 
sizes and configurations or can be designed and fabricated to meet specific project needs. 
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Hydrodynamic Separation Devices [Coarse Sediment: Medium to High effectiveness; Trash: 
Medium to High effectiveness] are devices that remove coarse sediment, trash, and other debris 
from incoming flows through a combination of screening, settlement, and centrifugal forces. The 
design of hydrodynamic devices varies widely; more specific information can be found by contacting 
individual vendors. A list of hydrodynamic separator products approved by the Washington State 
Technology Acceptance Protocol-Ecology protocol can be found at:  

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html.  

Systems should be rated for “pretreatment” with a General Use Level Designation or provide results 
of field-scale testing indicating an equivalent level of performance. 

Catch Basin Insert Baskets [Coarse Sediment: Low effectiveness; Trash: Medium 
effectiveness, if appropriately maintained] are manufactured filters, fabrics, or screens that are 
placed in inlets to remove trash and debris. The shape and configuration of catch basin inserts vary 
based on inlet type and configuration. Inserts are prone to clogging and bypass if large trash items are 
accumulated and therefore require frequent observation and maintenance to remain effective. Systems 
with a screen size small enough to retain coarse sediment tend to clog rapidly and should be avoided.  

Other Manufactured Particle Filtration Devices [Coarse Sediment: Medium to High 
effectiveness; Trash: Medium to High effectiveness] include a range of products such as cartridge 
filters, bag filters, and other configurations that address medium to coarse particles. Systems should 
be rated for “pretreatment” with a General Use Level Designation under the Technology Acceptance 
Protocol-Ecology program or provide results of field-scale testing indicating an equivalent level of 
performance.  

Note: any BMP that achieves medium or high performance for suspended solids (see Section B.6.2.2) 
is also considered to address coarse sediments. However, some BMPs that address suspended solids 
do not retain trash (e.g., swales and detention basins). These types of BMPs could be fitted with racks 
or screens on inlets or outlets to address trash.  

BMP Selection for Pretreatment: 

Devices that address both coarse sediment and trash can be used as pretreatment devices for other 
BMPs, such as infiltration BMPs. However, it is recommended that BMPs that meet the performance 
standard in Appendix B.6.2.2 be used. A device with a “pretreatment” rating and General Use Level 
Designation under Technology Acceptance Protocol-Ecology is required for pretreatment upstream 
of infiltration basins and underground galleries. Pretreatment may also be provided as presettling 
basins or forebays as part of a pollutant control BMP instead of implementing a specific pretreatment 
device for systems where maintenance access to the facility surface is possible (to address clogging), 
expected sediment load is not high, and appropriate factors of safety are included in design. 

  

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html
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B.6.2.2 Suspended Sediment and Particulate-Bound Pollutants 

Performance Standard 

The pollutant treatment performance standard is shown in Table B.6-3. This performance standard is 
consistent with the Washington State Technology Acceptance Protocol-Ecology Basic Treatment 
Level and is also met by technologies receiving Phosphorus Treatment or Enhanced Treatment 
certification. This standard is based on pollutant removal performance for TSS. Systems that provide 
effective TSS treatment also typically address trash, debris, and particulate-bound pollutants and can 
serve as pre-treatment for offsite mitigation projects or for onsite infiltration BMPs.  

Table B.6-3. Performance Standard for Flow-Through Treatment Control 

Influent Range Criteria 

20 – 100 mg/L TSS Effluent goal ≤ 20 mg/L TSS 

100 – 200 mg/L TSS ≥ 80% TSS removal 

>200 mg/L TSS 
> 80% TSS removal, effluent not to exceed 100 
mg/L TSS 

Selecting Non-Proprietary BMPs  

Table B.6-4 identifies the categories of non-proprietary BMPs that are considered to meet the 
pollutant treatment performance standard if designed to contemporary design standards1. BMP types 
with a “high” ranking should be considered before those with an “medium” ranking. Statistical analysis 
by category from the International Stormwater BMP Database (also presented in Table B.6-4) 
indicates that each of these BMP types (as a categorical group) meets or nearly meets the performance 
standard. The International Stormwater BMP Database includes historical and contemporary BMP 
studies; contemporary BMP designs in these categories are anticipated to meet or exceed this standard 
on average.  

  

 
1 Contemporary design standards refer to design standards that are reasonably consistent with the current state of practice and are based 

on desired outcomes that are reasonably consistent with the context of the MS4 Permit and this Manual. For example, a detention basin 

that is designed solely to mitigate peak flow rates would not be considered a contemporary water quality BMP design because it is not 

consistent with the goal of water quality improvement. Current state-of-the-practice recognizes that a drawdown time of 24 to 72 hours 

is typically needed to promote settling. For practical purposes, design standards can be considered “contemporary” if they have been 

published within the last 10 years, preferably in California or Washington State, and are specifically intended for storm water quality 

management. 
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Table B.6-4. Flow-Through Treatment Control BMPs Meeting Performance Standard 

List of 
Acceptable 

Flow-
Through 

Treatment 
Control 
BMPs 

Statistical Analysis of International 
Stormwater BMP Database 

Evaluation of Conformance to Performance 
Standard 

Count 
In/Out 

TSS 
Mean 

Influent, 
mg/L 

TSS 
Mean 

Effluent1

, mg/L 

Average 
Category 
Volume 
Reduct. 

Volume-
Adjusted 
Effluent 
Conc2, 
mg/L 

Volume-
Adjusted 
Removal 

Efficiency2 

Level of 
Attainment of 
Performance 

Standard (with 
rationale) 

Vegetated 
Filter Strip 

361/ 
282 

69 31 38% 19 72% 
Medium, effluent < 
20 mg/L after 
volume adjustment 

Vegetated 
Swale 

399/ 
346 

45 33 48% 17 61% 
Medium, effluent 
< 20 mg/L after 
volume adjustment 

Detention 
Basin 

321/ 
346 

125 42 33% 28 77% 

Medium, percent 
removal near 80% 
after volume 
adjustment 

Sand Filter/ 
Media Bed 
Filter 

381/ 
358 

95 19 NA3 19 80% 

High, effluent and 
% removal meet 
criteria without 
adjustment 

Lined Porous 
Pavement4 

356/ 
220 

229 46 NA3,4 46 80% 
High, % removal 
meets criteria 
without adjustment 

Wet Pond 
923/ 
933 

119 31 NA3 31 74% 
Medium, percent 
removal near 80% 

Source: 2014 BMP Performance Summaries and Statistical Appendices; 2010 Volume Performance Summary; available at: 
www.bmpdatabase.org  
Notes: 
1. A statistically significant difference between influent and effluent was detected at a p value of 0.05 for all categories.  
2. Estimates were adjusted to account for category-average volume reduction. 
3. Not applicable because these BMPs are not designed for volume reduction and are anticipated to have very small incidental volume 

reduction. 
4. The category presented in this table represents a lined system for flow-through treatment purposes. Porous pavement for retention 

purposes is an infiltration BMP, not a flow-through BMP. This table should not be consulted for porous pavement for infiltration.  

Selecting Proprietary BMPs  

Proprietary BMPs can be used if the BMP meets each of the following conditions:  

1) The proposed BMP meets the performance standard in Appendix B.6.2.2 as certified 
through third-party, field scale evaluation. An active General Use Level Designation for 
Basic Treatment, Phosphorus Treatment or Enhanced Treatment under the Washington State 
Technology Acceptance Protocol-Ecology program is the preferred method of demonstrating 
that the performance standard is met. The list of certified technologies is updated as new 
technologies are approved (link below). Technologies with Pilot Use Level Designation and 
Conditional Use Level Designations are not acceptable. Refer to: 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html. 
Alternatively, other field scale verification of 80 percent TSS capture, such as through 
Technology Acceptance Reciprocity Partnership or New Jersey Corporation for Advance 

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html
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Testing may be acceptable. A list of field-scale verified technologies under Technology 
Acceptance Reciprocity Partnership Tier II and New Jersey Corporation for Advance Testing 
can be accessed at: http://www.njcat.org/verification-process/technology-verification-
database.html  (refer to field verified technologies only). 

2) The proposed BMP is designed and maintained in a manner consistent with its 
performance certifications (see explanation below). The applicant must demonstrate 
conclusively that the proposed application of the BMP is consistent with the basis of its 
certification/verification. Certifications or verifications issued by the Washington Technology 
Acceptance Protocol-Ecology program and the Technology Acceptance Reciprocity 
Partnership or New Jersey Corporation for Advance Testing programs are typically 
accompanied by a set of guidelines regarding appropriate design and maintenance conditions 
that would be consistent with the certification/verification. It is common for these approvals 
to specify the specific model of BMP, design capacity for given unit sizes, type of media that 
is the basis for approval, and/or other parameters.  

3) The proposed BMP is acceptable at the discretion of the P&EAD and ADC. The 
applicant may be required to provide additional studies and/or required to meet additional 
design criteria beyond the scope of this document to demonstrate that these criteria are met. 
In determining the acceptability of a proprietary flow-through treatment control BMP, the 
P&EAD and ADC should consider, as applicable, (1) the data submitted; (2) 
representativeness of the data submitted; (3) consistency of the BMP performance claims with 
pollutant control objectives; certainty of the BMP performance claims; (4) for projects within 
tenant areas and/or capital projects: maintenance requirements, cost of maintenance activities, 
relevant previous local experience with operation and maintenance of the BMP type, ability to 
continue to operate the system in event that the vending company is no longer operating as a 
business; and (5) other relevant factors. If a proposed BMP is not accepted by the P&EAD or 
ADC, a written explanation/reason will be provided to the applicant. 

B.6.2.3 Soluble-form Dominated Pollutants (Nutrients) 

If nutrients are identified as a most significant pollutant of concern for the PDP, then BMPs must be 
selected to meet the performance standard described in Appendix B.6.2.2 and must be selected to 
provide medium or high level of effectiveness for nutrient treatment as described in this section. The 
most common nutrient of concern in the San Diego region is nitrogen, therefore total nitrogen (TN) 
was used as the primary indicator of nutrient performance in storm water BMPs.  

Selection of BMPs to address nutrients consists of two steps: 

1) Determine whether nutrients can be addressed via source control BMPs as described in 
Appendix E and Chapter 4. After applying source controls, if there are no remaining source 
areas for soluble nutrients, then this pollutant can be removed from the list of pollutants of 
concern for the purpose of selecting flow-through treatment control BMPs. Particulate 
nutrients will be addressed by the performance standard in Appendix B.6.2.2. 

2) If soluble nutrients cannot be fully addressed with source controls, then select a flow-through 
treatment control BMP that meets the performance criteria in Table B.6-5 or select from the 
nutrient-specific menu of treatment control BMPs in Table B.6-6.  

http://www.njcat.org/verification-process/technology-verification-database.html
http://www.njcat.org/verification-process/technology-verification-database.html
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(a) The performance standard for nitrogen removal (Table B.6-5) has been developed 
based on evaluation of the relative performance of available categories of non-
proprietary BMPs.  

(b) For proprietary BMPs, submit third-party performance data indicating that the criteria 
in Table B.6-5 are met. The applicant may be required to provide additional studies 
and/or required to meet additional design criteria beyond the scope of this document 
to demonstrate that these criteria are met. In determining the acceptability of a 
proprietary flow-through treatment control BMP, the P&EAD and ADC should 
consider, as applicable, (1) the data submitted; (2) representativeness of the data 
submitted; (3) consistency of the BMP performance claims with pollutant control 
objectives; certainty of the BMP performance claims; (4) for projects within tenant 
areas and/or capital projects: maintenance requirements, cost of maintenance 
activities, relevant previous local experience with operation and maintenance of the 
BMP type, ability to continue to operate the system in event that the vending company 
is no longer operating as a business; and (5) other relevant factors. If a proposed BMP 
is not accepted by the P&EAD or ADC, a written explanation/reason will be provided 
to the applicant. 

Table B.6-5. Performance Standard for Flow-Through Treatment Control BMPs for 
Nutrient Treatment 

Basis Criteria 

Treatment Basis 

Comparison of mean influent and effluent 
indicates significant concentration reduction of 
TN approximately 40 percent or higher based on 
studies with representative influent concentrations 

Combined Treatment and Volume 
Reduction Basis 

Combination of concentration reduction and 
volume reduction yields TN mass removal of 
approximately 40 percent or higher based on 
studies with representative influent concentrations 
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Table B.6-6. Flow-Through Treatment Control BMPs Meeting Nutrient Treatment 
Performance Standard 

List of 
Acceptable 
Flow-
Through 
Treatment 
Control 
BMPs for 
Nutrients 

Statistical Analysis of International 
Stormwater BMP Database 

Evaluation of Conformance to Performance 
Standard 

Count 
In/Out 

TN 
Mean 

Influent, 
mg/L 

TN 
Mean 

Effluent1, 
mg/L 

Average 
Category 
Volume 
Reduct.  

Volume-
Adjusted 
Effluent 
Conc2, 
mg/L  

Volume-
Adjusted 
Removal 

Efficiency2 

Level of 
Attainment of 
Performance 

Standard (with 
rationale) 

Vegetated 
Filter Strip 

138/ 122 1.53 1.37 38% 0.85 44% 
Medium, if designed 
to include volume 
reduction processes 

Detention 
Basin 

90/ 89 2.34 2.01 33% 1.35 42% 
Medium, if designed 
to include volume 
reduction processes 

Wet Pond 397/ 425 2.12 1.33 NA 1.33 37% 

Medium, best 
concentration 
reduction among 
BMP categories, but 
limited volume 
reduction 

Source: 2014 BMP Performance Summaries and Statistical Appendices; 2010 Volume Performance Summary; available at: 
www.bmpdatabase.org  
Notes: 
1. A statistically significant difference between influent and effluent was detected at a p value of 0.05 for all categories 

included.  
2. Estimates were adjusted to account for category-average volume reduction. 

B.6.3 Sizing Flow-Through Treatment Control BMPs: 

Flow-through treatment control BMPs shall be sized to filter or treat the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2 inch of rainfall per hour for each hour of every storm event. 
The required flow-through treatment rate should be adjusted for the portion of the DCV already 
retained or biofiltered onsite as described in Worksheet B.6-1. The following hydrologic method shall 
be used to calculate the flow rate to be filtered or treated: 

𝑄 = 𝐶 × 𝑖 × 𝐴 

where: 

Q = Design flow rate in ft3 per second 

C = Runoff factor, area-weighted estimate using Table B.1-1. 

i = Rainfall intensity of 0.2 inch/hour. 

A = Tributary area (acres) that includes the total area draining to the BMP, including any 
offsite or onsite areas that comingle with project runoff and drain to the BMP. Refer to 
Section 3.3.3 of the Manual for additional guidance. Street projects consult Section 1.4.3 of 
the Manual. 
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Worksheet B.6-1. Flow-Through Design Flows 

Flow-through Design Flows Worksheet B.6-1 

1 DCV DCV  ft3 

2 DCV retained DCVretained  ft3 

3 DCV biofiltered DCVbiofiltered  ft3 

4 
DCV requiring flow-through 
(Line 1 – Line 2 – 0.67*Line 3) 

DCVflow-

through 
 ft3 

5 Adjustment factor (Line 4/Line 1)* AF=  unitless 

6 Design rainfall intensity i= 0.20 
inches/ 

hour 

7 Area tributary to BMP (s) A=  acres 

8 
Area-weighted runoff factor (estimate using 
Appendix B.2) 

C= 
 
unitless 

9 Calculate Flow Rate = AF x (C x i x A) Q=  cfs 
Notes: 
1. Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-through BMPs. 

That is, if the flow-through BMP is upstream of the project's retention and biofiltration BMPs, then the flow-through BMP shall 
be sized using an adjustment factor of 1. 

2. Volume based (e.g., dry extended detention basin) flow-through treatment control BMPs shall be sized to the volume in Line 4 and 
flow-based (e.g., vegetated swales) BMPs shall be sized to flow rate in Line 9.  Sand filter and media filter can be designed either by 
volume in Line 4 or flow rate in Line 9. 

3. Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate in Line 9; 
certified treatment capacity per unit shall be consistent with third party certifications. 
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Appendix C Geotechnical and 

Groundwater Investigation 

Requirements 

C.1 Purpose and Phasing 
Feasibility of storm water infiltration is dependent on the geotechnical and groundwater 
conditions at the project site.  

This appendix provides guidelines for performing and reporting feasibility analysis for infiltration with 
respect to geotechnical and groundwater conditions. It provides framework for feasibility analysis at 
two phases of project development: 

• Planning Phase: Simpler methods for conducting preliminary screening for 
feasibility/infeasibility, and 

• Design Phase: When infiltration is considered potentially feasible, more rigorous analysis is 
needed to confirm feasibility and to develop design considerations and mitigation measures if 
required 

Planning Phase. At this stage of the project, information about the site may be limited, the proposed 
design features may be conceptual, and there may be an opportunity to adjust project plans to 
incorporate infiltration into the project layout as it is developed.  At this phase, project geotechnical 
engineers are typically responsible for conducting explorations of geologic conditions, performing 
preliminary analyses, and identifying particular aspects of design that require more detailed 
investigation at later phases. As part of this process, the role of a planning- level infiltration feasibility 
assessment is to help planners reach early tentative conclusions regarding where infiltration is likely 
feasible, possibly feasible if done carefully, or clearly infeasible. This determination can help guide the 
design process by influencing project layout, selecting infiltration BMPs, and identifying whether more 
detailed studies are necessary. The goal of the planning and feasibility phase is to identify potential 
geotechnical and groundwater impacts and to determine the impacts that may be considered fatal 
flaws and the impacts that may be possible to mitigate with design features. Determination of 
acceptable risks and/or mitigation measures may involve discussions with adjacent landowners and/or 
utility operators, as well as coordination with other projects under planning or design in the project 
vicinity. Early involvement of potentially impacted parties is critical to avoid late-stage design changes 
and schedule delays and to reduce potential future liabilities. 

Design Phase. During this phase, potential geotechnical and groundwater impacts must be fully 
considered and evaluated, and mitigation measures should be incorporated in the BMP design, as 
appropriate. Mitigation measures refer to design features or assumptions intended to reduce risks 
associated with storm water infiltration. Although rules of thumb may be useful, if applied carefully, 
for the planning level phase, the analyses conducted in the detailed design phase require the 
involvement of a geotechnical professional familiar with the local conditions. One of the first steps in 
the design phase should be determination whether additional field and/or laboratory investigations 
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are required (e.g., borings, test pits, laboratory or field testing) to further assess the geotechnical 
impacts of storm water infiltration. Because the designs of infiltration systems are highly dependent 
on the subsurface conditions, coordination with the storm water design team may be beneficial to 
limit duplicative efforts and costs.  

Worksheet C.4-1 is provided to document infiltration feasibility screening. This worksheet is 
divided into two parts. Part 1 “Full Infiltration Feasibility Screening Criteria” is used to determine 
whether the full design volume can be infiltrated onsite, and Part 2 “Partial Infiltration versus No 
Infiltration Screening Criteria” is used to determine whether any amount of volume can be infiltrated.  

Note that it is not necessary to investigate each and every criterion in the worksheet, a single “no” 
answer in Part 1 and Part 2 controls the feasibility and desirability. If all the answers in Part 1 are 
“yes,” then it is not required to complete Part 2. The same worksheet could be used to document both 
planning-level categorization and design-level categorization. Note that planning-level categorization, 
are typically based on initial site assessment results; therefore, it is not necessarily conclusive. 
Categorizations should be confirmed or revised, as necessary, based on more detailed design-level 
investigation and analysis during BMP design.  
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C.2 Geotechnical Feasibility Criteria 
This section is divided into seven factors that should be considered, as applicable, while assessing the 
feasibility and desirability of infiltration related to geotechnical conditions. Note that during the 
planning phase, if one or more of these factors precludes infiltration as an approach, it is not necessary 
to assess every other factor. However, if proposing infiltration BMPs, then every applicable factor in 
this section must be addressed.  

C.2.1 Soil and Geologic Conditions 

Site soils and geologic conditions influence the rate at which water can physically enter the soils. Site 
assessment approaches for soil and geologic conditions may consist of:  

• Review of soil survey maps 

• Review of available reports on local geology to identify relevant features, such as depth to 
bedrock, rock type, lithology, faults, and hydrostratigraphic or confining units 

• Review of previous geotechnical investigations of the area 

• Site-specific geotechnical and/or geologic investigations (e.g., borings, infiltration tests) 

Geologic investigations should also seek to provide an assessment of whether soil infiltration 
properties are likely to be uniform or variable across the project site. Appendix D provides guidance 
on determining infiltration rates for planning and design phase. 

C.2.2 Settlement and Volume Change 

Settlement and volume change limits the amount of infiltration that can be allowed without resulting 
in adverse impacts that cannot be mitigated. Upon considering the impacts of an infiltration design, 
the designer must identify areas where soil settlement or heave is likely and whether these conditions 
would be unfavorable to existing or proposed features. Settlement refers to the condition when soils 
decrease in volume, and heave refers to expansion of soils or increase in volume.   

Several different mechanisms can induce volume change because of infiltration that the professional 
must be aware of and consider while completing the feasibility screening including: 

• Hydro collapse and calcareous soils; 

• Expansive soils;  

• Frost heave; 

• Consolidation; and 

• Liquefaction. 
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C.2.3 Slope Stability 

Infiltration of water has the potential to result in an increased risk of slope failure of nearby slopes. 
This should be assessed as part of both the feasibility and design stages of a project. The City of San 
Diego Guidelines for Geotechnical Reports states that slope steeper than 25 percent are generally not 
feasible for use of infiltration BMPs. The County of San Diego LID Handbook recommends a 50-foot 
setback from steep or sensitive slopes. In general, this consideration will not apply to Authority 
projects as there are no significant slopes at SAN. 

C.2.4 Utility Considerations 

Utilities are either public or private infrastructure components that include underground pipelines and 
vaults (e.g., potable water, sewer, storm water, gas pipelines), underground wires/conduit (e.g., 
telephone, cable, electrical) and above ground wiring and associated structures (e.g., electrical 
distribution and transmission lines). Utility considerations are typically within the purview of a 
geotechnical site assessment and should be considered in assessing the feasibility of storm water 
infiltration. Infiltration has the potential to damage subsurface utilities and/or underground utilities 
may pose geotechnical hazards in themselves when infiltrated water is introduced. Impacts related to 
storm water infiltration in the vicinity of underground utilities are not likely to cause a fatal flaw in the 
design, but the designer must be aware of the potential cost impacts on the design during the planning 
stage.  

Utility setbacks should be determined on a project-specific basis, with the approval of the P&EAD 
and ADC.  

C.2.5 Groundwater Mounding 

Storm water infiltration and recharge to the underlying groundwater table may create a groundwater 
mound beneath the infiltration facility. The height and shape of the mound depend on the infiltration 
system design, the recharge rate, and the hydrogeologic conditions at the site, especially the horizontal 
hydraulic conductivity and the saturated thickness. Elevated groundwater levels can lead to a number 
of problems, including flooding and damage to structures and utilities through buoyancy and moisture 
intrusion, increased inflow and infiltration into municipal sanitary sewer systems, and flow of water 
through existing utility trenches, including sewers, potentially leading to formation of sinkholes (Gobel 
et al. 2004). Mounding shall be considered by the geotechnical professional while performing the 
infiltration feasibility screening. 

C.2.6 Retaining Walls and Foundations  

Development projects may include retaining walls or foundations in proximity to proposed infiltration 
BMPs. These structures are designed to withstand the forces of the earth they are retaining and other 
surface loading conditions such as nearby structures. Foundations include shallow foundations (spread 
and strip footings, mats) and deep foundations (piles, piers) and are designed to support overburden 
and design loads. All types of retaining walls and foundations can be impacted by increased water 
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infiltration into the subsurface as a result of potential increases in lateral pressures and potential 
reductions in soil strength. The geotechnical professional should consider these factors while 
performing the infiltration feasibility screening. 

C.2.7 Other Factors 

While completing the feasibility screening, other factors determined by the geotechnical professional 
to influence the feasibility and desirability of infiltration related to geotechnical conditions shall also 
be considered. 
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C.3 Groundwater Quality and Water Balance 

Feasibility Criteria 
This section is divided into eight factors that should be considered, to the extent applicable, while 
assessing the feasibility and desirability of infiltration related to groundwater quality and water balance. 
Note that, during the planning phase, if one or more of these factors preclude infiltration as an 
approach, it is not necessary to assess every other factor. However, if proposing infiltration BMPs, 
then every applicable factor in this section must be addressed. 

C.3.1 Soil and Groundwater Contamination 

Infiltration shall be avoided in areas with: 

• Physical and chemical characteristics (e.g., appropriate cation exchange capacity, organic 
content, clay content and infiltration rate) that are not adequate for proper infiltration durations 
and treatment of runoff for the protection of groundwater beneficial uses. 

• Groundwater contamination and/or soil pollution, if infiltration could contribute to the 
movement or dispersion of soil or groundwater contamination or adversely affect ongoing 
cleanup efforts, either onsite or downgradient of the project.  

If infiltration is under consideration for one of the above conditions, a site-specific analysis should be 
conducted to determine where infiltration-based BMPs can be used without adverse impacts. 

C.3.2 Separation to Seasonal High Groundwater 

The depth to seasonally high groundwater tables (normal high depth during the wet season) beneath 
the base of any infiltration BMP must be greater than 10 feet for infiltration BMPs to be allowed. The 
depth to groundwater requirement can be reduced from 10 feet at the discretion of the approval 
agency if the underlying groundwater basin does not support beneficial uses and the groundwater 
quality is maintained at the proposed depth. Estimation of depth to seasonally high groundwater levels 
can be based on well level measurements or redoximorphic methods. For sites with complex 
groundwater tables, long-term studies may be needed to understand how groundwater levels change 
in wet and dry years. 

Note that groundwater at SAN does not support beneficial uses (Water Quality Control Plan for the 
San Diego Basin, 1994/1995 with amendments effective prior to February 16, 2016). As such, the 
vertical distance from the base of any infiltration BMP to the seasonal high groundwater mark at the 
SAN may be less than 10 feet, provided that groundwater quality is maintained, and the remaining 
restrictions of Section 3.3 are met. 
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C.3.3 Wellhead Protection  

Wellheads, both natural and man-made, are water resources that may potentially be adversely impacted 
by storm water infiltration through the introduction of contaminants or alteration in water supply and 
levels. It is recommended that the locations of wells and springs be identified early in the design 
process and site design be developed to avoid infiltration in the vicinity of these resources. Infiltration 
BMPs must be located a minimum of 100 feet horizontally from any water supply well. Although no 
wells are located within SAN, the locations of wells in neighboring jurisdictions (i.e., within the City 
of San Diego and Port of San Diego jurisdictions) should be considered. 

C.3.4 Contamination Risks from Land Use Activities 

Concentration of storm water pollutants in runoff is highly dependent on the land uses and activities 
in the area tributary to an infiltration BMP. Likewise, the potential for groundwater contamination 
due to the infiltration BMP is a function of pollutant abundance, concentration of pollutants in soluble 
forms, and the mobility of the pollutant in the subsurface soils. Hence infiltration BMPs must not be 
used for areas of industrial or light industrial activity, and other high threat to water quality land uses 
and activities, unless source control BMPs to prevent exposure of high-threat activities are 
implemented, or runoff from such activities is first treated or filtered to remove pollutants prior to 
infiltration. 

Source control BMPs (as outlined in Appendix B of the SWMP) should be used to reduce 
concentrations of priority pollutants, including copper and zinc, from industrial areas prior to 
infiltration. 

C.3.5 Consultation with Applicable Groundwater Agencies 

Infiltration activities should be coordinated with the applicable groundwater management agency, 
such as groundwater providers and/or resource protection agencies, to ensure that groundwater 
quality is protected. It is recommended that coordination be initiated as early as possible during the 
planning process to determine whether specific site assessment activities apply or whether these 
agencies have data available that may support the planning and design process.  

C.3.6 Water Balance Impacts on Stream Flow 

Use of infiltration systems to reduce surface water discharge volumes may result in additional volume 
of deeper infiltration compared to natural conditions, which may result in impacts to receiving 
channels associated with change in dry weather flow regimes.  A relatively simple survey of 
hydrogeologic data (piezometer measurements, boring logs, regional groundwater maps) and 
downstream receiving water characteristics is generally adequate to determine whether there is 
potential for impacts and whether a more rigorous assessment is needed.  

Where water balance conditions appear to be sensitive to development impacts and there is an elevated 
risk of impacts, a computational analysis may be warranted to evaluate the feasibility/desirability of 
infiltration. Such an analysis should account for precipitation, runoff, irrigation inputs, soil moisture 
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retention, evapotranspiration, baseflow, and change in groundwater recharge on a long term basis. 
Because water balance calculations are sensitive to the timing of precipitation versus 
evapotranspiration, it is most appropriate to utilize a continuous model simulation rather than basing 
calculations on average annual or monthly normal conditions.  

C.3.7 Downstream Water Rights 

Although water rights cases are not believed to be common, there may be cases in which infiltration 
of water from area that was previously allowed to drain freely to downstream water bodies would not 
be legal from a water rights perspective. Site-specific evaluation of water rights laws should be 
conducted if this is believed to be a potential issue in the project location. 

C.3.8 Other Factors 

While completing the feasibility screening, other factors determined by the geotechnical professional 
to influence the feasibility and desirability of infiltration related to groundwater quality and water 
balance shall also be considered. 
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C.4 Geotechnical and Groundwater Investigation 

Report Requirements 
The geotechnical and groundwater investigation report(s) addressing onsite storm water infiltration 
shall include the following elements, as applicable. These reports may need to be completed by 
multiple professional disciplines, depending on the issues that need be addressed for a given site. It 
may also be necessary to prepare separate report(s) at the planning phase and design phase of a project 
if the methods and timing of analyses differ.  

C.4.1 Site Evaluation 

Site evaluation shall identify the following:  

• Areas of contaminated soil or contaminated groundwater within the site; 

• “Brown fields” adjacent to the site; 

• Mapped soil or fill type(s); 

• Historic high groundwater level; 

• Slopes steeper than 25 percent (not applicable at SAN); and  

• Location of septic systems (and expansion area), or underground storage tanks, or permitted 
gray water systems within 100 feet of a proposed infiltration/ percolation BMP.  

C.4.2 Field Investigation  

Where the site evaluation indicates potential feasibility for onsite storm water infiltration BMPs, the 
following field investigations will be necessary to demonstrate suitability and to provide design 
recommendations.  

C.4.2.1 Subsurface Exploration  

Subsurface exploration and testing for storm water infiltration BMPs shall include the following: 

• Conduct a minimum of two exploratory excavations within 50 feet of each proposed storm 
water infiltration BMP. The excavations shall extend at least 10 feet below the lowest elevation 
of the base of the proposed infiltration BMP.  

• Log soils in detail with emphasis on describing the soil profile.  

• Identify low permeability or impermeable materials.  

• Indicate any evidence of soil contamination.  
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C.4.2.2 Material Testing and Infiltration/Percolation Testing 

Various material testing and in situ infiltration/percolation testing methods and guidance for 
appropriate factor of safety are discussed in detail in Appendix D. Infiltration testing methods 
described in Appendix D include surface and shallow excavation methods and deeper subsurface tests.   

C.4.2.3 Evaluation of Depth to Groundwater 

An evaluation of the depth to groundwater is required to confirm the feasibility of infiltration. 
Infiltration BMPs may not be feasible in high groundwater conditions (within 10 feet of the base of 
infiltration/ percolation BMP) unless an exemption is granted by the P&EAD or ADC. The vertical 
distance from the base of any infiltration BMP to the seasonal high groundwater mark at the SAN 
may be less than 10 feet, provided groundwater quality is maintained and the remaining restrictions of 
Section 3.3 are met. 

C.4.3 Reporting Requirements by Geotechnical Engineer 

The geotechnical and groundwater investigation report shall address the following key elements, and 
where appropriate, mitigation recommendations shall be provided. 

• Identify areas of the project site where infiltration is likely to be feasible and provide 
justifications for selection of those areas based on soil types, slopes, proximity to existing 
features, etc. Include completed and signed Worksheet C.4-1. 

• Investigate, evaluate, and estimate the vertical infiltration rates and capacities in accordance 
with the guidance provided in Appendix D, which describes infiltration testing and appropriate 
factor of safety to be applied for infiltration testing results. The site may be broken into sub-
basins, each of which has different infiltration rates or capacities.  

• Describe the infiltration/percolation test results and correlation with published 
infiltration/percolation rates based on soil parameters or classification. Recommend providing 
design infiltration/percolation rate(s) at the sub-basins. Use Worksheet D.5-1. 

• Investigate the subsurface geological conditions and geotechnical conditions that would affect 
infiltration or migration of water toward structures, slopes, utilities, or other features.  Describe 
the anticipated flow path of infiltrated water. Indicate whether the water will flow into 
pavement sections, utility trench bedding, wall drains, foundation drains, or other permeable 
improvements. 

• Investigate depth to groundwater and the nature of the groundwater. Include an estimate of 
the high seasonal groundwater elevations. 

• Evaluate proposed use of the site (industrial use, commercial use, etc.), soil, and groundwater 
data and provide a concluding opinion whether proposed storm water infiltration could cause 
adverse impacts on groundwater quality. If it does cause impacts, evaluate whether the impacts 
could be reasonably mitigated or not. 
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• Estimate the maximum allowable infiltration rates and volumes that could occur at the site that 
would avoid damage to existing and proposed structures, utilities, slopes, or other features. In 
addition, the report must indicate whether the recommended infiltration rate is appropriate 
based on the conditions exposed during construction. 

• Provide a concluding opinion regarding whether the proposed onsite storm water 
infiltration/percolation BMP will result in soil piping, daylight water seepage, slope instability, 
or ground settlement. 

• Recommend measures to substantially mitigate or avoid any potentially detrimental effects of 
the storm water infiltration BMPs or associated soil response on existing or proposed 
improvements or structures, utilities, slopes, or other features within and adjacent to the site. 
For example, minimize soil compaction. 

• Provide guidance for the selection and location of infiltration BMPs, including the minimum 
separations between such infiltration BMPs and structures, streets, utilities, manufactured and 
existing slopes, engineered fills, utilities or other features. Include guidance for measures that 
could be used to reduce the minimum separations or to mitigate the potential impacts of 
infiltration BMPs. 

• Provide a concluding opinion whether or not proposed infiltration BMPs are in conformance 
with the following design criteria: 

○ Runoff will undergo pretreatment such as sedimentation or filtration prior to infiltration; 

○ Pollution prevention and source control BMPs are implemented at a level appropriate to 
protect groundwater quality for areas draining to infiltration BMPs;  

○ The vertical distance from the base of the infiltration BMPs to the seasonal high 
groundwater mark is greater than 10 feet. As the groundwater basin at SAN does not 
support beneficial uses, this vertical distance may be reduced provided the groundwater 
quality is maintained and the remaining restrictions of Section 3.3 of the Manual are met;  

○ The soil through which infiltration is to occur has physical and chemical characteristics 
(e.g., appropriate cation exchange capacity, organic content, clay content, and infiltration 
rate) which are adequate for proper infiltration durations and treatment of runoff for the 
protection of groundwater beneficial uses; and 

○ Infiltration BMPs are not used for areas of industrial or light industrial activity, unless 
source control BMPs to prevent exposure of high threat activities are implemented, or 
runoff from such activities is first treated or filtered to remove copper, zinc, and other 
pollutants of concern prior to infiltration. 

C.4.4 Reporting Requirements by the Project Design Engineer 

Project design engineer has the following responsibilities: 

• Complete criteria 4 and 8 in Worksheet C.4-1. 
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Worksheet C.4-1: Categorization of Infiltration Feasibility Condition 

Categorization of Infiltration Feasibility Condition Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed 

facility locations greater than 0.5 inch per hour? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.2 and 

Appendix D. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inch per hour be allowed 

without increasing risk of geotechnical hazards (slope 

stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.2. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

 

 C-13 February 2022 

Worksheet C.4-1 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inch per hour be allowed 

without increasing risk of groundwater contamination 

(shallow water table, storm water pollutants or other factors) 

that cannot be mitigated to an acceptable level? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inch per hour be allowed 

without causing potential water balance issues such as change 

of seasonality of ephemeral streams or increased discharge of 

contaminated groundwater to surface waters? The response to 

this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

Part 1 

Result* 

If all answers to rows 1–4 are “Yes,” a full infiltration design is potentially feasible. 

The feasibility screening category is Full Infiltration 

 

If any answer from row 1–4 is “No,” infiltration may be possible to some extent 

but would not generally be feasible or desirable to achieve a “full infiltration” 

design. Proceed to Part 2 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 

Permit. Additional testing and/or studies may be required by P&EAD or ADC to substantiate findings.  
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Worksheet C.4-1 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 

appreciable rate or volume? The response to this Screening 

Question shall be based on a comprehensive evaluation of the 

factors presented in Appendix C.2 and Appendix D. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed 

without increasing risk of geotechnical hazards (slope 

stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.2. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 
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Worksheet C.4-1 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed 

without posing significant risk for groundwater related 

concerns (shallow water table, storm water pollutants or other 

factors)? The response to this Screening Question shall be based on 

a comprehensive evaluation of the factors presented in Appendix 

C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 

Can infiltration be allowed without violating downstream 

water rights? The response to this Screening Question shall be 

based on a comprehensive evaluation of the factors presented in 

Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 

Result* 

If all answers from row 5–8 are yes, then partial infiltration design is potentially feasible.  

The feasibility screening category is Partial Infiltration. 

If any answer from row 5–8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 Permit. 

Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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C.5 Feasibility Screening Exhibits 
Table C.5-1 lists the feasibility screening exhibits that were generated using readily available GIS data 
sets to assist the project applicant to screen the project site for feasibility.  

Table C.5-1: Feasibility Screening Exhibits 

Figures Layer Intent/Rationale Data Sources 

C.1 Soils 

Hydrologic Soil 
Group – A, B, 
C, D 

Hydrologic Soil Group 
will aid in determining 
areas of potential 
infiltration 

SanGIS 

http://www.sangis.org/ 

Hydric Soils 

Hydric soils will indicate 
layers of intermittent 
saturation that may 
function like a D soil and 
should be avoided for 
infiltration 

USDA Web Soil Survey. Hydric soils 
(ratings of 100) were classified as hydric. 

http://websoilsurvey.sc.egov.usda.gov/Ap
p/HomePage.htm 

C.2: Slopes 
and Geologic 
Hazards 

Slopes >25% 

BMPs are hard to 
construct on slopes 
>25% and can potentially 
cause slope instability 
(not applicable at SAN 

SanGIS 

http://www.sangis.org/ 

Liquefaction 
Potential 

BMPs (particularly 
infiltration BMPs) must 
not be sited in areas with 
high potential for 
liquefaction or landslides 
to minimize 
earthquake/landslide risks 

SanGIS 

http://www.sangis.org/ 

Landslide 
Potential 

SanGIS Geologic Hazards layer. Subset of 
polygons with hazard codes related to 
landslides was selected. These data are 
limited to the City of San Diego Boundary. 

http://www.sangis.org/ 

C.3: 
Groundwater 
Table 
Elevations 

Groundwater 
Depths 

Infiltration BMPs will 
need to be sited in areas 
with adequate distance 
(>10 feet) from the 
groundwater table, unless 
groundwater quality is 
maintained 

GeoTracker. Data downloaded for San 
Diego County from 2014 and 2013. In 
cases where there were multiple 
measurements made at the same well, the 
average was taken over that year. 

http://geotracker.waterboards.ca.gov/data
_download_by_county.asp 

C.4: 
Contaminated 
Sites 

Contaminated 
soils and/or 
groundwater 
sites 

Infiltration must be 
limited in areas of 
contaminated 
soil/groundwater 

GeoTracker. Data downloaded for San 
Diego County and limited to active cleanup 
sites 
http://geotracker.waterboards.ca.gov/ 
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Figure C.1. Soils 
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Figure C.2. Slopes and Geologic Hazards 
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Figure C.13. Groundwater Table Elevation 
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Figure C.1. Contaminated Sites 
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Appendix D Approved Infiltration Rate 

Assessment Methods for Selection 

and Design of Storm Water BMPs 

D.1 Introduction  
Characterization of potential infiltration rates is a critical step in evaluating the degree to which 
infiltration can be used to reduce storm water runoff volume. This appendix is intended to provide 
guidance to help answer the following questions: 

1. How and where does infiltration testing fit into the project development process? 

Section D.2 discusses the role of infiltration testing in different stage of project development 

and how to plan a phased investigation approach.  

2. What infiltration rate assessment methods are acceptable?  

Section D.3 describes the infiltration rate assessment methods that are acceptable.  

3. What factors should be considered in selecting the most appropriate testing method for a project? 

Section D.4 provides guidance on site-specific considerations that influence which 

assessment methods are most appropriate. 

4. How should factors of safety be selected and applied to, for BMP selection and design? 

Section D.5 provides guidance for selecting a safety factor. 

Note that this appendix does not consider other feasibility criteria that may make infiltration infeasible, 
such as groundwater contamination and geotechnical considerations (these are covered in Appendix 
C). In general, infiltration testing should be conducted only after other feasibility criteria specified in 
this Manual have been evaluated and cleared.  

D.2 Role of Infiltration Testing in Different Stages of 

Project Development 
In the process of planning and designing infiltration facilities, there are a number of ways that 
infiltration testing or estimation factors into project development, as summarized in Table D.2-1. As 
part of selecting infiltration testing methods, the geotechnical engineer shall select methods that are 
applicable to the phase of the project and the associated burden of proof. 
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Table D.2-1. Role of Infiltration Testing 

Project Phase 
Key Questions/Burden of 

Proof 
General Assessment Strategies 

Site Planning 
Phase 

• Where within the project area is 
infiltration potentially feasible?  

• What volume reduction 
approaches are potentially 
suitable for my project?  

• Use existing data and maps to the 
extent possible 

• Use less expensive methods to allow 
a broader area to be investigated 
more rapidly 

• Reach tentative conclusions that are 
subject to confirmation/refinement 
at the design phase 

BMP Design 
Phase 

• What infiltration rates should 
be used to design infiltration 
and biofiltration facilities?  

• What factor of safety should be 
applied?  

• Use more rigorous testing methods 
at specific BMP locations 

• Support or modify preliminary 
feasibility findings 

• Estimate design infiltration rates with 
appropriate factors of safety 

 

D.3 Guidance for Selecting Infiltration Testing 

Methods 
The geotechnical engineer shall select appropriate testing methods for the site conditions, subject to 
the engineer’s discretion and approval of the P&EAD and ADC, that are adequate to meet the burden 
of proof that is applicable at each phase of the project design (see Table D.3-1): 

• At the planning phase, testing/evaluation method must be selected to provide a reliable 
estimate of the locations where infiltration is feasible and allow a reasonably confident 
determination of infiltration feasibilility to support the selection between full infiltration, partial 
infiltration, and no infiltration BMPs. 

• At the design phase, the testing method must be selected to provide a reliable infiltration rate 
to be used in design. The degree of certainty provided by the selected test should be considered.  

Table D.3-1 provides a matrix comparison of these methods. Sections D.3.1 through D.3.3 provide a 
summary of each method. This appendix is not intended to be an exhaustive reference on infiltration 
testing at this time. It does not attempt to discuss every method for testing, nor is it intended to 
provide step-by-step procedures for each method. The user is directed to supplemental resources 
(referenced in this appendix) or other appropriate references for more specific information. 
Alternative testing methods are allowed with appropriate rationales, subject to the discretion 
of the ADC and P&EAD.  

To select an infiltration testing method, it is important to understand how each test is applied and 
what specific physical properties the test is designed to measure. Infiltration testing methods vary 
considerably in these regards. For example, a borehole percolation test is conducted by drilling a 
borehole, filling a portion of the hole with water, and monitoring the rate of fall of the water. This 
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test directly measures the three-dimensional flux of water into the walls and bottom of the borehole. 
An approximate correction is applied to indirectly estimate the vertical hydraulic conductivity from 
the results of the borehole test. In contrast, a double-ring infiltrometer test is conducted from the 
ground surface and is intended to provide a direct estimate of vertical (one-dimensional) infiltration 
rate at this point. Both of these methods are applicable under different conditions. 

Table D.3-1. Comparision of Infiltration Rate Estimation and Testing Methods 

Test 
Suitability at Planning Level Screening 

Phase 
Suitability at BMP Design Phase 

NRCS Soil Survey 
Maps 

Yes, but mapped soil types must be confirmed 
with site observations. Regional soil maps are 
known to contain inaccuracies at the scale of 

typical development sites. 

No, unless a strong correlation is developed 
between soil types and infiltration rates in 

the direct vicinity of the site and an elevated 
factor of safety is used. 

Grain Size Analysis 

Not preferred. Should only be used if a strong 
correlation has been developed between grain 

size analysis and measured infiltration rates 
testing results of site soils. 

No 

Cone Penetrometer 
Testing 

Not preferred. Should only be used if a strong 
correlation has been developed between CPT 
results and measured infiltration rates testing 

results of site soils. 

No 

Simple Open Pit 
Test 

Yes 
Yes, with appropriate correction for 

infiltration into side walls and elevated 
factor of safety. 

Open Pit Falling 
Head Test 

Yes 
Yes, with appropriate correction for 

infiltration into side walls and elevated 
factor of safety. 

Double Ring 
Infiltrometer Test 

(ASTM 3385) 
Yes Yes 

Single Ring 
Infiltrometer Test 

Yes Yes 

Large-scale Pilot 
Infiltration Test  

Yes, but generally cost prohibitive and too 
water-intensive for preliminary screening of a 

large area. 

Yes, but should consider relatively large 
water demand associated with this test. 

Smaller-scale Pilot 
Infiltration Test  

Yes Yes 

Well Permeameter 
Method  

(USBR 7300-89) 

Yes, reliability of this test can be improved by 
obtaining a continuous core where tests are 

conducted. 

Yes, in areas of proposed cut where other 
tests are not possible; a continuous boring 

log should be recorded and used to interpret 
test; should be confirmed with a more direct 

measurement following excavation. 

Borehole 
Percolation Tests 
(various methods) 

Yes, reliability of this test can be improved by 
obtaining a continuous core where tests are 

conducted. 

Yes, in areas of proposed cut where other 
tests are not possible; a continuous boring 

log should be recorded and used to interpret 
test; should be confirmed with a more direct 

measurement following excavation. 
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Test 
Suitability at Planning Level Screening 

Phase 
Suitability at BMP Design Phase 

Laboratory 
Permeability Tests 

(e.g., ASTM D2434) 

Yes, only suitable for evaluating potential 
infiltration rates in proposed fill areas. For sites 

with proposed cut, it is preferred to do a 
borehole percolation test at the proposed grade 

instead of analyzing samples in the lab. 
A combination of both tests may 

improve reliability. 

No. However, may be part of a line of 
evidence for estimating the design 

infiltration of partial infiltration BMPs 
constructed in future compacted fill. 

  

D.3.1 Desktop Approaches and Data Correlation Methods 

This section reviews common methods used to evaluate infiltration characteristics based on desktop-
available information, such as geographic information system (GIS) data. This section also introduces 
methods for estimating infiltration properties via correlations with other measurements.    

D.3.1.1 NRCS Soil Survey Maps 

NRCS Soil Survey maps (http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm) can be used to 
estimate preliminary feasibility conditions, specifically by mapping hydrologic soil groups, soil texture 
classes, and presence of hydric soils relative to the site layout. For feasibility determinations, mapped 
conditions must be supplemented with available data from the site (e.g., soil borings, observed soil 
textures, biological indicators), especially at SAN, because the underlying soils are generally 
undifferentiated bay deposits and hydraulic fill material from San Diego Bay. The presence of D soils, 
if confirmed by available data, provides a reasonable basis to determine that full infiltration is not 
feasible for a given DMA. 

D.3.1.2 Grain Size Analysis Testing and Correlations to Infiltration Rate 

Hydraulic conductivity can be estimated indirectly from correlations with soil grain-size distributions. 
While this method is approximate, correlations have been relatively well established for some soil 
conditions. One of the most commonly used correlations between grain size parameters and hydraulic 
conductivity is the Hazen (1892, 1911) empirical formula (Philips and Kitch, 2011), but a variety of 
others have been developed. Correlations must be developed based on testing of site-specific soils.  

D.3.1.3 Cone Penetrometer Testing and Correlations to Infiltration Rate 

Hydraulic conductivity can also be estimated indirectly from cone penetrometer testing (CPT). A cone 
penetrometer test involves advancing a small probe into the soil and measuring the relative resistance 
encountered by the probe as it is advanced. The signal returned from this test can be interpreted to 
yield estimated soil types and the location of key transitions between soil layers. If this method is used, 
correlations must be developed based on testing of site-specific soils. 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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D.3.2 Surface and Shallow Excavation Methods 

This section describes tests that are conducted at the ground surface or within shallow excavations 
close to the ground surface. These tests are generally applicable for cases where the bottom of the 
infiltration system will be near the existing ground surface. They can also be conducted to confirm the 
results of borehole methods after excavation/site grading has been completed. 

D.3.2.1 Simple Open Pit Test  

The Simple Open Pit Test is most appropriate for planning level screening of infiltration feasibility. 
Although it is similar to Open Pit Falling Head tests used for establishing a design infiltration rate (see 
below), the Simple Open Pit Test is less rigorous and is generally conducted to a lower standard of 
care. This test can be conducted by a nonprofessional as part of planning level screening phase.  

The Simple Open Pit Test is a falling head test in which a hole at least 2 feet in diameter is filled with 
water to a level of 6 inches above the bottom. Water level is checked and recorded regularly until 
either an hour has passed, or the entire volume has infiltrated. The test is repeated two more times in 
succession, and the rate at which the water level falls in the third test is used as the infiltration rate. 

This test has the advantage of being inexpensive to conduct. Yet it is believed to be fairly reliable for 
screening as the dimensions of the test are similar, proportionally, to the dimensions of a typical BMP. 
The key limitations of this test are that it measures a relatively small area, does not necessarily result 
in a precise measurement, and may not be uniformly implemented.  

Source: City of Portland, 2008. Storm water Management Manual 

D.3.2.2 Open Pit Falling Head Test  

This test is similar to the Simple Open Pit Test, but covers a larger footprint, includes more specific 
instructions, returns more precise measurements, and generally should be overseen by a geotechnical 
professional. Nonetheless, it remains a relatively simple test.  

To perform this test, a hole is excavated at least 2 feet wide by 4 feet long (larger is preferred) and to 
a depth of at least 12 inches. The bottom of the hole should be approximately at the depth of the 
proposed infiltrating surface of the BMP. The hole is pre-soaked by filling it with water at least 1 foot 
above the soil to be tested and leaving it at least 4 hours (or overnight if clays are present).  After pre-
soaking, the hole is refilled to a depth of 12 inches and allow it to drain for one hour (2 hours for 
slower soils), measuring the rate at which the water level drops.  The test is then repeated until 
successive trials yield a result with less than 10 percent change.  

In comparison with a double-ring infiltrometer, this test has the advantage of measuring infiltration 
over a larger area and better resembles the dimensionality of a typical small-scale BMP. Because it 
includes both vertical and lateral infiltration, it should be adjusted to estimate design rates for larger 
scale BMPs.  
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D.3.2.3 Double Ring Infiltrometer Test (ASTM 3385) 

The Double Ring Infiltrometer was originally developed to estimate the saturated hydraulic 
conductivity of low-permeability materials, such as clay liners for ponds, but has seen significant use 
in storm water applications. The most recent revision of this method from 2009 is known as 
ASTM 3385-09. The testing apparatus is designed with concentric rings that form an inner ring and 
an annulus between the inner and outer rings. Infiltration from the annulus between the two rings is 
intended to saturate the soil outside of the inner ring such that infiltration from the inner ring is 
restricted primarily to the vertical direction.  

To conduct this test, both the center ring and annulus between the rings are filled with water. There 
is no pre-wetting of the soil in this test. However, a constant head of 1 to 6 inches is maintained for 
6 hours, or until a constant flow rate is established.  Both the inner flow rate and annular flow rate are 
recorded, but if they are different, the inner flow rate should be used. There are a variety of approaches 
that are used to maintain a constant head on the system, including use of a Mariotte tube, constant 
level float valves, or manual observation and filling. This test must be conducted at the elevation of 
the proposed infiltrating surface; therefore, application of this test is limited in cases where the 
infiltration surface is a significant distance below existing grade at the time of testing. 

This test is generally considered to provide a direct estimate of vertical infiltration rate for the specific 
point tested and is highly replicable. However, given the small diameter of the inner ring (standard 
diameter is 12 inches, but it can be larger), this test only measures infiltration rate in a small area. 
Additionally, given the small quantity of water used in this test compared to larger scale tests, this test 
may be biased high in cases where the long-term infiltration rate is governed by groundwater 
mounding and the rate at which mounding dissipates (i.e., the capacity of the infiltration receptor). 
Finally, the added effort and cost of isolating vertical infiltration rate may not necessarily be warranted 
because BMPs typically have a lateral component of infiltration as well. Therefore, although this 
method has the advantages of being technical rigorous and well standardized, it should not necessarily 
be assumed to be the most representative test for estimating full-scale infiltration rates. Source: ASTM 
(2009). 

D.3.2.4 Single Ring Infiltrometer Test  

The single ring infiltrometer test is not a standardized ASTM test, however it is a relatively well-
controlled test and shares many similarities with the ASTM standard double ring infiltrometer test 
(ASTM 3385-09). This test is a constant head test using a large ring (preferably greater than 40 inches 
in diameter) usually driven 12 inches into the soil. Water is ponded above the surface. The rate of 
water addition is recorded, and infiltration rate is determined after the flow rate has stabilized. Water 
can be added either manually or automatically. 

The single ring used in this test tends to be larger than the inner ring used in the double ring test. 
Driving the ring into the ground limits lateral infiltration; however, some lateral infiltration is generally 
considered to occur. Experience in Riverside County (California) has shown that this test gives results 
that are close to full-scale infiltration facilities. The primary advantages of this test are that it is 
relatively simple to conduct and has a larger footprint (compared with the double-ring method) and 
restricts horizontal infiltration and is more standardized (compared with open pit methods). However, 
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it is still a relatively small-scale test and can only be reasonably conducted near the existing ground 
surface.  

D.3.2.5 Large-scale Pilot Infiltration Test 

As its name implies, this test is closer in scale to a full-scale infiltration facility. This test was developed 
by Washington State Department of Ecology specifically for storm water applications. 

To perform this test, a test pit is excavated with a horizontal surface area of roughly 100 square feet 
(ft2) to a depth that allows 3 to 4 feet of ponding above the expected bottom of the infiltration facility.  
Water is continually pumped into the system to maintain a constant water level (between 3 and 4 feet 
about the bottom of the pit, but not more than the estimated water depth in the proposed facility), 
and the flow rate is recorded. The test is continued until the flow rate stabilizes. Infiltration rate is 
calculated by dividing the flow rate by the surface area of the pit. Similar to other open pit test, this 
test is known to result in a slight bias high because infiltration also moves laterally through the walls 
of the pit during the test. Washington State Department of Ecology requires a correction factor of 
0.75 (factor of safety of 1.33) be applied to results. 

This test has the advantage of being more resistant to bias from localized soil variability and being 
more similar to the dimensionality and scale of full scale BMPs. It is also more likely to detect long-
term declines in infiltration rates associated with groundwater mounding. As such, it remains the 
preferred test for establishing design infiltration rates in Western Washington (Washington State 
Department of Ecology, 2012). In a comparative evaluation of test methods, this method was found 
to provide a more reliable estimate of full-scale infiltration rate than double ring infiltrometer and 
borehole percolation tests (Philips and Kitch, 2011).  

The difficulty encountered in this method is that it requires a larger area be excavated than the other 
methods, and this in turn requires larger equipment for excavation and a greater supply of water. 
However, this method should be strongly considered when less information is known about spatial 
variability of soils and/or a higher degree of certainty in estimated infiltration rates is desired.  

Source: Washington State Department of Ecology, 2012. 

D.3.2.6 Smaller-scale Pilot Infiltration Test 

The smaller-scale PIT is conducted similarly to the large-scale PIT but involves a smaller excavation, 
ranging from 20 to 32 ft2 instead of 100 ft2 for the large-scale PIT, with similar depths. The primary 
advantage of this test compared to the full-scale PIT is that it requires less excavation volume and less 
water. It may be more suitable for small-scale distributed infiltration controls where the need to 
conduct a greater number of tests outweighs the accuracy that must be obtained in each test, and 
where groundwater mounding is not as likely to be an issue. Washington State Department of Ecology 
establishes a correction factor of 0.5 (factor of safety of 2.0) for this test in comparison to 0.75 (factor 
of safety of 1.33) for the large-scale PIT to account for a greater fraction of water infiltrating through 
the walls of the excavation and lower degree of certainty related to spatial variability of soils.  
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D.3.3 Deeper Subsurface Tests 

D.3.3.1 Well Permeameter Method (USBR 7300-89) 

Well permeameter methods were originally developed for purposes of assessing aquifer permeability 
and associated yield of drinking water wells. This family of tests is most applicable in situations in 
which infiltration facilities will be placed substantially below existing grade, which limits the use of 
surface testing methods.  

In general, this test involves drilling a 6 inch to 8-inch test well to the depth of interest and maintaining 
a constant head until a constant flow rate has been achieved.  Water level is maintained with down-
hole floats. The Porchet method or the nomographs provided in the USBR Drainage Manual (United 
States Department of the Interior, Bureau of Reclamation, 1993) are used to convert the measured 
rate of percolation to an estimate of vertical hydraulic conductivity. A smaller diameter boring may be 
adequate; however, this then requires a different correction factor to account for the increased 
variability expected.  

Although these tests have applicability in screening level analysis, considerable uncertainty is 
introduced in the step of converting direct percolation measurements to estimates of vertical 
infiltration. Additionally, this testing method is prone to yielding erroneous results cases where the 
vertical horizon of the test intersects with minor lenses of sandy soils that allow water to dissipate 
laterally at a much greater rate than would be expected in a full-scale facility. To improve the 
interpretation of this test method, a continuous bore log should be inspected to determine whether 
thin lenses of material may be biasing results at the strata where testing is conducted. Consult USBR 
procedure 7300-89 for more details. 

Source: United States Department of the Interior, Bureau of Reclamation, 1990, 1993 

D.3.3.2 Borehole Percolation Tests (various methods) 

Borehole percolation tests were originally developed as empirical tests to estimate the capacity of 
onsite sewage disposal systems (septic system leach fields) but have more recently been adopted into 
use for evaluating storm water infiltration.  Similar to the well permeameter method, borehole 
percolation methods primarily measure lateral infiltration into the walls of the boring and are designed 
for situations in which infiltration facilities will be placed well below current grade. The percolation 
rate obtained in this test should be converted to an infiltration rate using a technique such as the 
Porchet method.  

This test is generally implemented similarly to the USBR Well Permeameter Method.  Per the Riverside 
County Borehole Percolation method, a hole is bored to a depth at least 5 times the borehole radius. 
The hole is presoaked for 24 hours (or at least 2 hours if sandy soils with no clay).  The hole is filled 
to approximately the anticipated top of the proposed infiltration basin. Rates of fall are measured for 
six hours, refilling each half hour (or 10 minutes for sand). Tests are generally repeated until consistent 
results are obtained.  

The same limitations described for the well permeameter method apply to borehole percolation tests, 
and their applicability is generally limited to initial screening. To improve the interpretation of this test 
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method, a continuous soil core can be extracted from the hole and below the test depth, following 
testing, to determine whether thin lenses of material may be biasing results at the strata where testing 
is conducted.  

Sources: Riverside County Percolation Test (2011), California Test 750 (Caltrans, 1986), San 
Bernardino County Percolation Test (1992); USEPA Falling Head Test (USEPA, 1980). 
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D.4 Specific Considerations for Infiltration Testing 
The following subsections are intended to address specific topics that commonly arise in 
characterizing infiltration rates.  

D.4.1 Hydraulic Conductivity Versus Infiltration Rate Versus 

Percolation Rate 

A common misunderstanding is that the “percolation rate” obtained from a percolation test is 
equivalent to the “infiltration rate” obtained from tests such as a single or double ring infiltrometer 
test, which is equivalent to the “saturated hydraulic conductivity”. In fact, these terms have different 
meanings. Saturated hydraulic conductivity is an intrinsic property of a specific soil sample under a 
given degree of compaction. It is a coefficient in Darcy’s equation (Darcy 1856) that characterizes the 
flux of water that will occur under a given gradient. The measurement of saturated hydraulic 
conductivity in a laboratory test is typically referred to as “permeability,” which is a function of the 
density, structure, stratification, fines, and discontinuities of a given sample under given controlled 
conditions.  In contrast, infiltration rate is an empirical observation of the rate of flux of water into a 
given soil structure under long-term ponding conditions. Similar to permeability, infiltration rate can 
be limited by a number of factors, including the layering of soil, density, discontinuities, and initial 
moisture content. These factors control how quickly water can move through a soil. However, 
infiltration rate can also be influenced by mounding of groundwater, and the rate at which water 
dissipates horizontally below a BMP – both of which describe the “capacity” of the “infiltration 
receptor” to accept this water over an extended period. For this reason, an infiltration test should 
ideally be conducted for a relatively long duration resembling a series of storm events so that the 
capacity of the infiltration receptor is evaluated as well as the rate at which water can enter the system. 
Infiltration rates are generally tested with larger diameter holes, pits, or apparatuses intended to 
enforce a primarily vertical direction of flux.  

In contrast, percolation is tested with small diameter holes, and it is mostly a lateral phenomenon. The 
direct measurement yielded by a percolation test tends to overestimate the infiltration rate, except 
perhaps in cases in which a BMP has similar dimensionality to the borehole, such as a dry well. 
Adjustment of percolation rates may be made to an infiltration rate using a technique such as the 
Porchet Method.  

D.4.2 Cut and Fill Conditions 

Cut Conditions: Where the proposed infiltration BMP is to be located in a cut condition, the 
infiltration surface level at the bottom of the BMP might be far below the existing grade. For example, 
if the infiltration surface of a proposed BMP is to be located at an elevation that is currently beneath 
15 feet of planned cut, how can the proposed infiltration surface be tested to establish a design 
infiltration rate prior to beginning excavation?  The question can be addressed in two ways: First, one 
of the deeper subsurface tests described above can be used to provide a planning level screening of 
potential rates at the elevation of the proposed infiltrating surface. These tests can be conducted at 
depths exceeding 100 feet, and therefore are applicable in most cut conditions. Second, the project 
can commit to further testing using more reliable methods following bulk excavation to refine or 
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adjust infiltration rates, and/or apply higher factors of safety to borehole methods to account for the 
inherent uncertainty in these measurements and conversions.   

Fill Conditions: There are two types of fills – those that are engineered or documented, and those 
that are undocumented. Undocumented fills are fills placed without engineering controls or 
construction quality assurance and are subject to great uncertainty. Engineered fills are generally placed 
using construction quality assurance procedures and may have criteria for grain-size and fines content, 
and the properties can be very well understood. However, for engineered fills, infiltration rates may 
still be quite uncertain because of layering and heterogeneities introduced as part of construction that 
cannot be precisely controlled. 

If the bottom of a BMP (infiltration surface) is proposed to be located in a fill location, the infiltration 
surface may not exist prior to grading. How then can the infiltration rate be determined? For example, 
if a proposed infiltration BMP is to be located with its bottom elevation in 10 feet of fill, how could 
one reasonably establish an infiltration rate prior to the fill being placed?  

Where possible, infiltration BMPs on fill material should be designed such that their infiltrating surface 
extends into native soils. Additionally, for shallow fill depths, fill material can be selectively graded 
(i.e., high permeability granular material placed below proposed BMPs) to provide reliable infiltration 
properties until the infiltrating water reaches native soils. In some cases, because of considerable fill 
depth, the extension of the BMP down to natural soil and/or selective grading of fill material may 
prove infeasible. In additional, fill material will result in some compaction of now buried native soils 
potentially reducing their ability to infiltrate.  In these cases, because of the uncertainty of fill 
parameters as described above as well as potential compaction of the native soils, an infiltration BMP 
may not be feasible. 

If the source of fill material is defined and this material is known to be of a granular nature and that 
the native soils below is permeable and will not be highly compacted, infiltration through compacted 
fill materials may still be feasible. In this case, a project phasing approach could be used including the 
following general steps, (1) collect samples from areas expected to be used as borrow sites for fill 
activities, (2) remold samples to approximately the proposed degree of compaction and measure the 
saturated hydraulic conductivity of remolded samples using laboratory methods, (3) if infiltration rates 
appear adequate for infiltration, then apply an appropriate factor of safety and use the initial rates for 
preliminary design, (4) following placement of fill, conduct in-situ testing to refine design infiltration 
rates and adjust the design as needed; the infiltration rate of native soil below the fill should also be 
tested at this time to determine if compaction as a result of fill placement has significantly reduced its 
infiltration rate. The project geotechnical engineer should be involved in decision making whenever 
infiltration is proposed in the vicinity of engineered fill structures so that potential impacts of 
infiltration on the strength and stability of fills and pavement structures can be evaluated.  

D.4.3 Effects of Direct and Incidental Compaction 

It is widely recognized that compaction of soil has a major influence on infiltration rates (Pitt et al. 
2008). However, direct (intentional) compaction is an essential aspect of project construction and 
indirect compaction (such as by movement of machinery, placement of fill, stockpiling of materials, 
and foot traffic) can be difficult to avoid in some parts of the project site. Infiltration testing strategies 
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should attempt to measure soils at a degree of compaction that resembles anticipated post-
construction conditions.  

Ideally, infiltration systems should be located outside of areas where direct compaction will be required 
and should be staked off to minimize incidental compaction from vehicles and stockpiling. For these 
conditions, no adjustment of test results is needed.  

However, in some cases, infiltration BMPs will be constructed in areas to be compacted. For these 
areas, it may be appropriate to include field compaction tests or prepare laboratory samples and 
conducting infiltration testing to approximate the degree of compaction that will occur in post-
construction conditions. Alternatively, testing could be conducted on undisturbed soil, and an 
additional factor of safety could be applied to account for anticipated infiltration after compaction. 
To develop a factor of safety associated with incidental compaction, samples could compact to various 
degrees of compaction, their hydraulic conductivity measured, and a “response curve” developed to 
relate the degree of compaction to the hydraulic conductivity of the material.  

D.4.4 Temperature Effects on Infiltration Rate 

The rate of infiltration through soil is affected by the viscosity of water, which in turn is affected by 
the temperature of water. As such, infiltration rate is strongly dependent on the temperature of the 
infiltrating water (Cedergren, 1997). For example, Emerson (2008) found that wintertime infiltration 
rates below a BMP in Pennsylvania were approximately half their peak summertime rates. As such, it 
is important to consider the effects of temperature when planning tests and interpreting results.   

If possible, testing should be conducted at a temperature that approximates the typical runoff 
temperatures for the site during the times when rainfall occurs. If this is not possible, then the results 
of infiltration tests should be adjusted to account for the difference between the temperature at the 
time of testing and the typical temperature of runoff when rainfall occurs. The measured infiltration 
can be adjusted by the ratio of the viscosity at the test temperature versus the typical temperature 
when rainfall occurs (Cedergren, 1997), per the following formula:  














=

Typical

Test
TestTypical KK




 

where: 

KTypical = the typical infiltration rate expected at typical temperatures when rainfall occurs 

KTest = the infiltration rate measured or estimated under the conditions of the test 

Typical = the viscosity of water at the typical temperature expected when rainfall occurs 

Test = the viscosity of water at the temperature at which the test was conducted 
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D.4.5 Number of Infiltration Tests Needed  

The heterogeneity inherent in soils implies that all but the smallest proposed infiltration facilities 
would benefit from infiltration tests in multiple locations. The following requirements apply for in situ 
infiltration/percolation testing: 

• In situ infiltration/ percolation testing shall be conducted at a minimum of two locations within 
50-feet of each proposed storm water infiltration/ percolation BMP.  

• In situ infiltration/percolation testing shall be conducted using an approved method listed in 
Table D.3-1. 

• Testing shall be conducted at approximately the same depth and in the same material as the 
base of the proposed storm water BMP. 
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D.5 Selecting a Safety Factor  
Monitoring of actual facility performance has shown that the full-scale 
infiltration rate can be much lower than the rate measured by small-
scale testing (King County Department of Natural Resources and 
Parks, 2009). Factors such as soil variability and groundwater mounding 
may be responsible for much of this difference. Additionally, the 
infiltration rate of BMPs naturally declines between maintenance cycles 
as the BMP surface becomes occluded and particulates accumulate in the infiltrative layer.   

In the past, infiltration structures have been shown to have a relatively short lifespan. Over 50 percent of 
infiltration systems either partially or completely failed within the first 5 years of operation (USEPA. 1999). In 
a Maryland study on infiltration trenches (Lindsey et al., 1991), 53 percent were not operating as designed, 36 
percent were clogged, and 22 percent showed reduced filtration. In a study of 12 infiltration basins (Galli, 1992), 
none with built-in pretreatment systems, all had failed within the first 2 years of operation. 

Given the known potential for infiltration BMPs to degrade or fail over time, an appropriate factor of 
safety applied to infiltration testing results is strongly recommended. This section presents a 
recommended thought process for selecting a safety factor. This method considers factor of safety to 
be a function of: 

• Site suitability considerations, and 

• Design-related considerations. 

These factors and the method for using them to compute a safety factor are discussed below. 
Importantly, this method encourages rigorous site investigation, good pretreatment, and 
commitments to routine maintenance to provide technically-sound justification for using a lower 
factor of safety. 

D.5.1 Determining Factor of Safety 

Worksheet D.5-1 at the end of this section can be used in conjunction with Tables D.5-1 and D.5-2 
to determine an appropriate safety factor.  Tables D.5-1 and D.5-2 assign point values to design 
considerations; the values are entered into Worksheet D.5-1, which assign a weighting factor for each 
design consideration.  

The following procedure can be used to estimate an appropriate factor of safety to be applied to the 
infiltration testing results. When assigning a factor of safety, care should be taken to understand what 
other factors of safety are implicit in other aspects of the design to avoid incorporating compounding 
factors of safety that may result in significant over-design. 

1) For each consideration shown above, determine whether the consideration is a high, medium, 
or low concern. 

2) For all high concerns in Table D.5-1, assign a factor value of 3, for medium concerns, assign 
a factor value of 2, and for low concerns assign a factor value of 1.  

Should I use a factor 

of safety for design 

infiltration rate? 
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3) Multiply each of the factors in Table D.5-1 by 0.25 and then add them together.  This should 
yield a number between 1 and 3.  

4) For all high concerns in Table D.5-2, assign a factor value of 3, for medium concerns, assign 
a factor value of 2, and for low concerns assign a factor value of 1.  

5) Multiply each of the factors in Table D.5-2 by 0.5 and then add them together.  This should 
yield a number between 1 and 3.  

6) Multiply the two safety factors together to get the final combined safety factor. If the 
combined safety factor is less than 2, then 2 should be used as the safety factor.  

7) Divide the tested infiltration rate by the combined safety factor to obtain the adjusted design 
infiltration rate for use in sizing the infiltration facility. 

Note: The minimum combined adjustment factor should not be less than 2.0 and the maximum 
combined adjustment factor should not exceed 9.0. 

D.5.2 Site Suitability Considerations for Selection of an Infiltration 

Factor of Safety 

Considerations related to site suitability include the following: 

• Soil assessment methods – the site assessment extent (e.g., number of borings, test pits, etc.) 
and the measurement method used to estimate the short-term infiltration rate.  

• Predominant soil texture/percent fines – soil texture and the percent of fines can influence the 
potential for clogging. Finer grained soils may be more susceptible to clogging. 

• Site soil variability – site with spatially heterogeneous soils (vertically or horizontally) as 
determined from site investigations are more difficult to estimate average properties for 
resulting in a higher level of uncertainty associated with initial estimates.  

• Depth to seasonal high groundwater/impervious layer – groundwater mounding may become 
an issue during excessively wet conditions where shallow aquifers or shallow clay lenses are 
present.  

• These considerations are summarized in Table D.5-1, in addition to presenting classification 
of concern. 
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Table D.5-1. Suitability Assessment Related Considerations for Infiltration Facility Safety Factors 

Consideration High Concern – 3 points 
Medium Concern – 2 

points 
Low Concern – 1 point 

Assessment methods 

(See explanation 
below) 

Use of soil survey maps or 
simple texture analysis to 
estimate short-term 
infiltration rates 

Use of well permeameter 
or borehole methods 
without accompanying 
continuous boring log 

Relatively sparse testing 
with direct infiltration 
methods 

Use of well permeameter or 
borehole methods with 
accompanying continuous 
boring log 

Direct measurement of 
infiltration area with localized 
infiltration measurement 
methods (e.g., infiltrometer) 

Moderate spatial resolution 

Direct measurement with 
localized (i.e., small-scale) 
infiltration testing methods 
at relatively high resolution1 

or 

Use of extensive test pit 
infiltration measurement 
methods2 

Texture class 
Silty and clayey soils with 
significant fines 

Loamy soils 
Granular to slightly loamy 
soils 

Site soil variability 

Highly variable soils 
indicated from site 
assessment, or 

Unknown variability 

Soil borings/test pits indicate 
moderately homogeneous 
soils 

Soil borings/test pits 
indicate relatively 
homogeneous soils 

Depth to 
groundwater/ 
impervious layer 

<5 ft below facility bottom 5-15 ft below facility bottom >15 below facility bottom 

Notes: 
1. Localized (i.e., small scale) testing refers to methods such as the double-ring infiltrometer and borehole tests) 
2. Extensive infiltration testing refers to methods that include excavating a significant portion of the proposed infiltration area, 

filling the excavation with water, and monitoring drawdown. The excavation should be to the depth of the proposed infiltration 
surface and ideally be at least 30 to 100 ft2. 

D.5.3 Design Related Considerations for Selection of an Infiltration 

Factor of Safety 

Design related considerations include the following: 

• Level of pretreatment and expected influent sediment loads – credit should be given for good 
pretreatment to account for the reduced probability of clogging from high sediment loading. 
Appendix B.6 describes performance criteria for “flow-through treatment” based on 
80 percent capture of total suspended solids, which provides excellent levels of pretreatment. 
Additionally, the Washington State Technology Acceptance Protocol-Ecology provides a 
certification for “pre-treatment” based on 50 percent removal of TSS, which provides 
moderate levels of treatment. Current approved technologies are listed at 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html. Use of 
certified technologies can allow a lower factor of safety.  Also, facilities designed to capture 
runoff from relatively clean surfaces such as rooftops are likely to see low sediment loads and 
therefore may be designed with lower safety factors.  Finally, the amount of landscaped area 
and its vegetation coverage characteristics should be considered.  For example, in arid areas 
with more soils exposed, open areas draining to infiltration systems may contribute excessive 
sediments.   

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html
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• Compaction during construction – proper construction oversight is needed during 
construction to ensure that the bottoms of infiltration facility are not impacted by significant 
incidental compaction. Facilities that use proper construction practices and oversight need less 
restrictive safety factors.  

Table D.5-2. Design Related Considerations for Infiltration Facility Safety Factors 

Consideration High Concern – 3 points Medium Concern – 2 points Low Concern – 1 point 

Level of pretreatment/ 
expected influent 
sediment loads 

Limited pretreatment using 
gross solids removal devices 
only, such as hydrodynamic 
separators, racks and screens 
AND tributary area includes 
landscaped areas, steep 
slopes, high traffic areas, 
road sanding, or any other 
areas expected to produce 
high sediment, trash, or 
debris loads 

Good pretreatment with 
BMPs that mitigate coarse 
sediments such as vegetated 
swales AND influent sediment 
loads from the tributary area 
are expected to be moderate 
(e.g., low traffic, mild slopes, 
stabilized pervious areas, etc.). 

Performance of pretreatment 
consistent with “pretreatment 
BMP performance criteria” 
(50% TSS removal) in 
Appendix B.6 

Excellent pretreatment with 
BMPs that mitigate fine 
sediments such as 
bioretention or media 
filtration OR sedimentation 
or facility only treats runoff 
from relatively clean 
surfaces, such as 
rooftops/non-sanded road 
surfaces. 

Performance of 
pretreatment consistent 
with “flow-through 
treatment control BMP 
performance criteria” (i.e., 
80% TSS removal) in 
Appendix B.6 

Redundancy/resiliency 

No “backup” system is 
provided; the system design 
does not allow infiltration 
rates to be restored relatively 
easily with maintenance 

The system has a backup 
pathway for treated water to 
discharge if clogging occurs or 
infiltration rates can be 
restored via maintenance. 

The system has a backup 
pathway for treated water to 
discharge if clogging occurs 
and infiltration rates can be 
relatively easily restored via 
maintenance.  

Compaction during 
construction 

Construction of facility on a 
compacted site or increased 
probability of unintended/ 
indirect compaction. 

Medium probability of 
unintended/ indirect 
compaction. 

Equipment traffic is 
effectively restricted from 
infiltration areas during 
construction and there is 
low probability of 
unintended/ indirect 
compaction. 

D.5.4 Implications of a Factor of Safety in BMP Feasibility and Design 

The method above will provide safety factors in the range of 2 to 9. From a simplified practical 
perspective, this means that the size of the facility will need to increase in area from 2 to 9 times 
relative to that which might be used without a safety factor. Clearly, numbers toward the upper end 
of this range will make all but the best locations prohibitive in land area and cost. 

To make BMPs more feasible and cost effective, steps should be taken to plan and execute the 
implementation of infiltration BMPs in a way that will reduce the safety factors needed for those 
projects.  A commitment to effective site design and source control thorough site investigation, use 
of effective pretreatment controls, good construction practices, and restoration of the infiltration rates 
of soils that are damaged by prior compaction should lower the safety factor that should be applied 



Appendix D: Approved Infiltration Rate Assessment Methods  

 

 D-18 February 2022 

to help improve the long-term reliability of the system and reduce BMP construction cost. Although 
these practices decrease the recommended safety factor, they do not totally mitigate the need to apply 
a factor of safety. The minimum recommended safety factor of 2.0 is intended to account for the 
remaining uncertainty and long-term deterioration that cannot be technically mitigated. 

Because there is potential for an applicant to “exaggerate” factor of safety to artificially prove 
infeasibility, an upper cap on the factor of safety is proposed for feasibility screening.  A maximum 
factor of safety of 2.0 is recommended for infiltration feasibility screening such that an artificially high 
factor of safety cannot be used to inappropriately rule out infiltration, unless justified. If the site passes 
the feasibility analysis at a factor of safety of 2.0, then infiltration must be investigated, but a higher 
factor of safety may be selected at the discretion of the design engineer. 
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Worksheet D.5-1. Factor of Safety and Design Infiltration Rate Worksheet 

Factor of Safety and Design Infiltration Rate 
Worksheet 

Worksheet D.5-1 

Factor Category Factor Description 
Assigned 
Weight 

(w) 

Factor 
Value (v) 

Product 
(p) 

p = w x v 

A 
Suitability 
Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to 
groundwater/impervious layer 

0.25   

Suitability Assessment Safety Factor, SA = p  

B Design 

Level of pretreatment/ 
expected sediment loads 

0.5   

Redundancy/resiliency 0.25   

Compaction during 
construction 

0.25   

Design Safety Factor, SB = p  

Combined Safety Factor, Stotal= SA x SB   

Observed Infiltration Rate, inch/hr, Kobserved 
(Corrected for test-specific bias) 

 

Design Infiltration Rate, inches/hour, Kdesign = Kobserved / Stotal  

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 
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Appendix E BMP Design Fact Sheets 
The following fact sheets were developed to assist the project applicants with designing BMPs to meet the 
storm water obligations: 

MS4 Category Manual Category Design Fact Sheet 

Source Control Source Control  SC: Source Control BMP Requirements 

Site Design Site Design 

SD-Q: Large Trash Generating Facilities 
SD-A: Tree Wells 
SD-B: Impervious Area Dispersion 
SD-C: Green Roofs 
SD-D: Permeable Pavement (Site Design BMP) 
SD-E: Rain Barrels 
SD-F Amended Soils 

Retention 

Harvest and Use HU-1: Cistern 

Infiltration 
INF-1: Infiltration Basins 
INF-2: Bioretention  
INF-3: Permeable Pavement (Pollutant Control) 

 Partial Retention PR-1: Biofiltration with Partial Retention 

Biofiltration Biofiltration 
BF-1: Biofiltration 
BF-2: Nutrient Sensitive Media Design 
BF-3: Proprietary Biofiltration 

Flow-through 
Treatment Control 

Flow-through Treatment 
Control with Alternative 
Compliance 

FT-1: Vegetated Swales 
FT-2: Media Filters 
FT-3: Sand Filters 
FT-4: Dry Extended Detention Basin 
FT-5: Proprietary Flow-through Treatment 
Control 

NA NA PL: Plant List 
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E.1 Fact Sheet Quick Guide 

 

Fact Sheet Key 

1 Best Management Practice (BMP) Title 

2 Categories, Standards, and Benefits 

3 BMP Image 

4 

Main Content; Categories Include 

• Description 

• Design Adaptations for Project Goals 

• Recommended Siting Criteria 

• Recommended BMP Component Dimensions 

• Design Criteria and Considerations 

• Conceptual Design and Sizing Approach for 

○ -Site Design 

○ -Storm Water Pollutant Control Only 

○ -Integrated Storm Water Pollutant Control and Flow Control 

• Maintenance Overview 

• Summary of Standard Inspection and Maintenance 
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E.2 Source Control BMP Requirements 

Worksheet E.22-1. Source Control BMP Requirements 

How to comply: Projects shall comply with this requirement by implementing all source control BMPs listed 
in this section that are applicable to their project. Applicability shall be determined through consideration of 
the development project’s features and anticipated pollutant sources. Appendix E.1 provides guidance for 
identifying source control BMPs applicable to a project.  Form H-4 in Appendix A shall be used to document 
compliance with source control BMP requirements. 

How to use this worksheet: 

1) Review Column 1 and identify which of these potential sources of storm water pollutants apply to 
your site. Check each box that applies. 

2) Review Column 2 and incorporate all of the corresponding applicable BMPs in your project site plan. 

3) Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and 
operational BMPs in a table in your project-specific storm water management report. Describe your 
specific BMPs in an accompanying narrative and explain any special conditions or situations that 
required omitting BMPs or substituting alternatives. 

4) Review Column 5 and incorporate all of the corresponding applicable Authority Source Control BMPs 
in a table in your project-specific storm water management report. Describe any special conditions 
that require omitting BMPs or substituting alternatives. Detailed descriptions of BMPs are found in 
Appendix B of the SAN SWMP (www.san.org/green). Note that all BMPs listed in Appendix B of 
the SAN SWMP, as applicable, apply to all areas of the Authority jurisdiction.  

  

http://www.san.org/green
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP Shall Consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table and 

Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

❑  A. Onsite storm drain inlets 
 
❑ Not Applicable 
 
 

❑  Locations of inlets.  ❑  Mark all inlets with the words “No 
Dumping! Flows to Bay” or similar. 

❑  Maintain and periodically repaint or replace inlet 
markings. 

❑  Provide storm water pollution prevention information 
to new site owners, lessees, or operators. 

❑  See applicable operational BMPs in Fact Sheet SC-44, 
“Drainage System Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  Include the following in lease agreements: “Tenant 
shall not allow anyone to discharge anything to storm 
drains or to store or deposit materials so as to create a 
potential discharge to storm drains.” 

❑  BMP SC17 – Storm Drain 
Maintenance 

 

❑  B. Interior floor drains and 
elevator shaft sump pumps 

❑ Not Applicable 

 ❑  State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

❑  Inspect and maintain drains to prevent blockages and 
overflow. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC17 – Storm Drain 
Maintenance 

❑  C. Interior parking garages 
❑ Not Applicable 

 ❑  State that parking garage floor drains 
will be plumbed to the sanitary sewer. 

❑  Inspect and maintain drains to prevent blockages and 
overflow. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC17 – Storm Drain 
Maintenance 

❑  D1. Need for future indoor 
& structural pest control 

❑ Not Applicable 

 ❑  Note building design features that 
discourage entry of pests. 

❑  Provide Integrated Pest Management information to 
owners, lessees, and operators. 

❑  BMP SC09 – Building and Grounds 
Maintenance 

  

http://www.cabmphandbooks.com/
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—List in Table and 
Narrative 

4 
Operational BMPs—Include in 
Table and Narrative 

5 
Authority Source Control BMPs—
Include in Table and Narrative 

❑  D2. Landscape/ Outdoor 
Pesticide Use 

❑ Not Applicable 
 

❑  Show locations of existing trees or areas of 
shrubs and ground cover to be undisturbed 
and retained. 

❑  Show self-retaining landscape areas, if any. 
❑  Show storm water treatment facilities. 

State that final landscape plans will 
accomplish all of the following. 
❑  Preserve existing drought tolerant 

trees, shrubs, and ground cover to the 
maximum extent possible. 

❑  Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where appropriate, 
and to minimize the use of fertilizers 
and pesticides that can contribute to 
storm water pollution. 

❑  Where landscaped areas are used to 
retain or detain storm water, specify 
plants that are tolerant of periodic 
saturated soil conditions. 

❑  Consider using pest-resistant plants, 
especially adjacent to hardscape. 

❑  To ensure successful establishment, 
select plants appropriate to site soils, 
slopes, climate, sun, wind, rain, land 
use, air movement, ecological 
consistency, and plant interactions. 

❑  Maintain landscaping using minimum or no 
pesticides. 

❑  See applicable operational BMPs in Fact Sheet SC-41, 
“Building and Grounds Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  Provide IPM information to new owners, lessees and 
operators. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC09 – Building and Grounds 
Maintenance 

 

❑  E. Ponds, decorative 
fountains, and other water 
features. 

❑ Not Applicable 

❑  Show location of water feature and a sanitary 
sewer cleanout in an accessible area within 10 
feet. 

❑  If Authority requires the water feature 
to be plumbed to the sanitary sewer, 
place a note on the plans and state in 
the narrative that this connection will 
be made according to local 
requirements. 

❑  See applicable operational BMPs in Fact Sheet SC-72, 
“Fountain and Pool Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

 

 

  

http://www.cabmphandbooks.com/
http://www.cabmphandbooks.com/


Appendix E: BMP Design Fact Sheets 

 

   E-8   February 2022 

 

If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—List in Table and 

Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

❑  F. Food service 
❑ Not Applicable 

❑  For restaurants, grocery stores, and other food 
service operations, show location (indoors or 
in a covered area outdoors) of a floor sink or 
other area for cleaning floor mats, containers, 
and equipment. 

❑  On the drawing, show a note that this drain 
will be connected to a grease interceptor 
before discharging to the sanitary sewer. 

❑  Describe the location and features of 
the designated cleaning area. 

❑  Describe the items to be cleaned in this 
facility and how it has been sized to 
ensure that the largest items can be 
accommodated. 

 ❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC04 – Aircraft, Ground 
Vehicle, and Equipment Cleaning 

 

❑  G. Refuse areas 
❑ Not Applicable 

❑  Show where site refuse and recycled materials 
will be handled and stored for pickup. See 
local municipal requirements for sizes and 
other details of refuse areas. 

❑  If dumpsters or other receptacles are 
outdoors, show how the designated area will 
be covered, graded, and paved to prevent run- 
on and show locations of berms to prevent 
runoff from the area.  Also show how the 
designated area will be protected from wind 
dispersal. 

❑  Any drains from dumpsters, compactors, and 
tallow bin areas shall be connected to a grease 
removal device before discharge to sanitary 
sewer. 

❑  State how site refuse will be handled 
and provide supporting detail to what 
is shown on plans. 

❑  State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials here” or 
similar. 

❑  State how the following will be implemented: 
❑  Provide adequate number of receptacles. Inspect 

receptacles regularly; repair or replace leaky receptacles. 
Keep receptacles covered. Prohibit/prevent dumping of 
liquid or hazardous wastes. Post “no hazardous 
materials” signs. Inspect and pick up litter daily and 
clean up spills immediately. Keep spill control materials 
available on- site. See Fact Sheet SC-34, “Waste 
Handling and Disposal” in the CASQA Stormwater 
Quality Handbooks at www.cabmphandbooks.com. 

❑  BMP SC08 – Waste Handling and 
Disposal 
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in Table and Narrative 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

❑  H. Industrial processes. 

❑ Not Applicable 

❑  Show process area. ❑  If industrial processes are to be located 
onsite, state: “All process activities to 
be performed indoors where possible. 
No processes to drain to exterior or to 
storm drain system.” 

❑  See Fact Sheet SC-10, “Non- Stormwater Discharges” 
in the CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC02A – Outdoor Equipment 
Operations and Maintenance Areas 

❑  BMP SC02B – Aircraft, Ground 
Vehicle, and Equipment Maintenance 

❑  BMP SC02C – Electric Vehicle 
Maintenance and Charging 

❑  BMP SC05 – Aircraft Deicing/Anti-
Icing 

 

❑  I. Outdoor storage of 
equipment or materials. (See 
rows J and K for source 
control measures for vehicle 
cleaning, repair, and 
maintenance.) 

❑ Not Applicable 

❑  Show any outdoor storage areas, including 
how materials will be covered. Show how 
areas will be graded and bermed to prevent 
run-on or runoff from area and protected 
from wind dispersal. 

❑  Storage of non-hazardous liquids shall be 
covered by a roof and/or drain to the sanitary 
sewer system, and be contained by berms, 
dikes, liners, or vaults. 

❑  Storage of hazardous materials and wastes 
must be in compliance with the local 
hazardous materials ordinance and a 
Hazardous Materials (HazMat) Management 
Plan for the site. HazMat Management Plans 
must be on file with Authority.  

❑  Include a detailed description of 
materials to be stored, storage areas, 
and structural features to prevent 
pollutants from entering storm drains. 
Where appropriate, reference 
documentation of compliance with the 
requirements of local Hazardous 
Materials Programs for: 

▪  Hazardous Waste Generation 

▪  Hazardous Materials Release 
Response and Inventory 

▪  California Accidental Release 
Prevention Program 

▪  Aboveground Storage Tank 

▪  Uniform Fire Code Article 80 
Section 103(b) & (c) 1991 

▪  Underground Storage Tank 

❑  See the Fact Sheets SC-31, “Outdoor Liquid 
Container Storage” and SC-33, “Outdoor Storage of 
Raw Materials” in the CASQA Stormwater Quality 
Handbooks at www.cabmphandbooks.com. 

❑  BMP SC07 – Outdoor Material 
Storage 
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

❑  J. Vehicle and Equipment 
Cleaning 

❑ Not Applicable 

❑  Show on drawings as appropriate: 
 

 (1) Commercial/industrial facilities having vehicle 
/equipment cleaning needs shall either provide a 
covered, bermed area for washing activities or 
discourage vehicle/equipment washing by 
removing hose bibs and installing signs prohibiting 
such uses. 
(2) Washing areas for cars, vehicles, and equipment 
shall be paved, designed to prevent run-on to or 
runoff from the area, and plumbed to drain to the 
sanitary sewer. 
(3) Commercial car wash facilities shall be designed 
such that no runoff from the facility is discharged 
to the storm drain system. Wastewater from the 
facility shall discharge to the sanitary sewer, or a 
wastewater reclamation system shall be installed. 

❑  If a car wash area is not provided, 
describe measures taken to 
discourage onsite car washing and 
explain how these will be 
enforced. 

Describe operational measures to implement the following (if 
applicable): 
 

❑  Washwater from aircraft, vehicle and equipment washing 
operations shall not be discharged to the storm drain 
system. 

❑  Vehicle maintenance shops and similar shall use dry wash 
methods, capture all wash water, or wash offsite. 

❑  See Fact Sheet SC-21, “Vehicle and Equipment Cleaning,” 
in the CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC04 – Aircraft, Ground 
Vehicle, and Equipment Cleaning 

  

http://www.cabmphandbooks.com/
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—

List in Table and 
Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—Include 

in Table and Narrative 

❑  K. Vehicle/Equipment 
Repair and Maintenance 

❑ Not Applicable 

❑  Accommodate all vehicle equipment repair and 
maintenance indoors. Or designate an outdoor 
work area and design the area to protect from 
rainfall, run-on runoff, and wind dispersal. 

❑  Show secondary containment for exterior work 
areas where motor oil, brake fluid, gasoline, 
diesel fuel, radiator fluid, acid-containing 
batteries or other hazardous materials or 
hazardous wastes are used or stored. Drains 
shall not be installed within the secondary 
containment areas. 

❑  Add a note on the plans that states either (1) 
there are no floor drains, or (2) floor drains are 
connected to wastewater pretreatment systems 
prior to discharge to the sanitary sewer and an 
industrial waste discharge permit will be 
obtained. 

❑  State that no vehicle 
repair or maintenance 
will be done outdoors, or 
else describe the required 
features of the outdoor 
work area. 

❑  State that there are no 
floor drains or if there 
are floor drains, note the 
agency from which an 
industrial waste discharge 
permit will be obtained 
and that the design meets 
that agency’s 
requirements. 

❑  State that there are no 
tanks, containers or sinks 
to be used for parts 
cleaning or rinsing or, if 
there are, note the agency 
from which an industrial 
waste discharge permit 
will be obtained and that 
the design meets that 
agency’s requirements. 

In the report, note that all of the following restrictions apply to use the 
site: 
❑  No person shall dispose of, nor permit the disposal, directly or 

indirectly of vehicle fluids, hazardous materials, or rinsewater from 
parts cleaning into storm drains. 

❑  No vehicle fluid removal shall be performed outside a building, nor 
on asphalt or ground surfaces, whether inside or outside a building, 
except in such a manner as to ensure that any spilled fluid will be in 
an area of secondary containment. Leaking vehicle fluids shall be 
contained or drained from the vehicle immediately. 

❑  No person shall leave unattended drip parts or other open 
containers containing vehicle fluid, unless such containers are in use 
or in an area of secondary containment. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC02A – Outdoor Equipment 
Operations and Maintenance Areas 

❑  BMP SC02B – Aircraft, Ground 
Vehicle, and Equipment Maintenance 

❑  BMP SC02C – Electric Vehicle 
Maintenance and Charging 
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

❑  L. Fuel Dispensing Areas 
❑ Not Applicable 

❑  Fueling areas1 shall have impermeable 
floors (i.e., portland cement concrete 
or equivalent smooth impervious 
surface) that are (1) graded at the 
minimum slope necessary to prevent 
ponding; and (2) separated from the 
rest of the site by a grade break that 
prevents run-on of storm water to the 
MEP. 

❑  Fueling areas shall be covered by a 
canopy that extends a minimum of ten 
feet in each direction from each pump. 
[Alternative: The fueling area must be 
covered and the cover’s minimum 
dimensions must be equal to or greater 
than the area within the grade break or 
fuel dispensing area1.] The canopy [or 
cover] shall not drain onto the fueling 
area. 

  ❑  The tenant or property owner shall dry sweep the fueling area 
routinely. 

❑  See the Business Guide Sheet, “Automotive Service—Service 
Stations” in the CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  BMP SC03 – Aircraft, Ground 
Vehicle, and Equipment Fueling 

 

Notes: 

1. The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus a minimum of one foot, whichever is greater.   

http://www.cabmphandbooks.com/


Appendix E: BMP Design Fact Sheets 

 

   E-13   February 2022 

If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

M. Loading Docks 
❑ Not Applicable 

❑  Show a preliminary design for the 
loading dock area, including roofing 
and drainage. Loading docks shall be 
covered and/or graded to minimize 
run-on to and runoff from the loading 
area. Roof downspouts shall be 
positioned to direct storm water away 
from the loading area. Water from 
loading dock areas should be drained 
to the sanitary sewer where feasible. 
Direct connections to storm drains 
from depressed loading docks are 
prohibited. 

❑  Loading dock areas draining directly to 
the sanitary sewer shall be equipped 
with a spill control valve or equivalent 
device, which shall be kept closed 
during periods of operation. 

❑  Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose the 
end of the trailer. 

 ❑  Move loaded and unloaded items indoors as soon as possible. 
❑  See Fact Sheet SC-30, “Outdoor Loading and Unloading,” in the 

CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  BMP SC06 – Outdoor Loading and 
Unloading of Materials 

 

❑  N. Fire Sprinkler Test 
Water 

❑ Not Applicable 

 ❑  Provide a means to drain fire sprinkler 
test water to the sanitary sewer. 

❑  See the note in Fact Sheet SC-41, “Building and Grounds 
Maintenance,” in the CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

❑  BMP SC13 – Fire Fighting Foam 
Discharge 
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If These Sources Will Be on the 
Project Site … 

… Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

5 
Authority Source Control BMPs—

Include in Table and Narrative 

O. Miscellaneous Drain or Wash 
Water 
❑ Boiler drain lines 

❑ Condensate drain lines 

❑ Rooftop equipment 
❑ Drainage sumps 

❑ Roofing, gutters, and 
trim 

 

❑ Not Applicable 

 ❑  Boiler drain lines shall be directly 
or indirectly connected to the 
sanitary sewer system and may not 
discharge to the storm drain 
system. 

❑  Condensate drain lines may 
discharge to landscaped areas if 
the flow is small enough that 
runoff will not occur. Condensate 
drain lines may not discharge to 
the storm drain system. Consider 
harvest and use of condensate.  

❑  Rooftop mounted equipment with 
potential to produce pollutants 
shall be roofed and/or have 
secondary containment. 

❑  Any drainage sumps onsite shall 
feature a sediment sump to reduce 
the quantity of sediment in 
pumped water. 

❑  Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may leach 
into runoff. 

 ❑  BMP SC01 – Non-Storm Water 
Management 

 

❑  P. Plazas, sidewalks, 
parking lots, runways, 
ramp, and taxiways. 

❑ Not Applicable 

  ❑  Plazas, sidewalks, parking lots, runways, ramp, and taxiways shall 
be swept regularly to prevent the accumulation of litter and 
debris. 

❑  Debris from pressure washing shall be collected to prevent entry 
into the storm drain system. Washwater containing any cleaning 
agent or degreaser shall be collected and discharged to the sanitary 
sewer and not discharged to a storm drain. 

❑  BMP SC01 – Non-Storm Water 
Management 

❑  BMP SC12 – Outdoor Wash 
Down/Sweeping (Apron Washing, 
Ramp Scrubbing) 

❑  BMP SC15 – Runway Rubber 
Removal 

❑  BMP SC16 – Parking Lots 
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E.3 SD-Q Large Trash Generating Facilities 

 

Description 

Storm water runoff from areas where trash is stored or disposed of can be polluted. In addition, loose 
trash and debris can be easily transported by water or wind to nearby storm drain inlets, channels, 
and/or creeks. Trash generating facilities that generate large amounts of trash require special attention 
to protect trash storage areas from rainfall, run-on, runoff, and wind dispersal. Large trash-generating 
or trash build-up areas include but are not limited to restaurants, supermarkets, “big box” retail stores 
serving food, and pet stores. The Authority may designate additional facilities if they are likely to 
generate or accumulate large quantities of trash.  

Example isometric view and plan view of an allowable trash enclosure facility is presented below. The 
project applicant may be allowed to use an alternative trash enclosure design that might be more 
appropriate for a project site if the alternative design is approved by the Authority.  

MS4 Permit Category 

Source Control 

Manual Category 

Source Control 

Applicable Performance Standard 

Source Control 

Primary Benefits 

Source Control 
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Typical Isometric and Plan View of a Trash Enclosure BMP 
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Design Adaptations for Project Goals 

Source control BMPs reduce the amount of pollutants that are generated. This fact sheet contains 
details on the additional measures required to prevent or reduce pollutants in storm water runoff 
associated with trash storage and handling for large trash generating facilities. The requirements 
presented here are in addition to the requirements of SC-5, which requires all development projects 
to protect trash storage areas from rainfall, run-on, runoff, and wind dispersal:  

• Areas where trash containers are stored must be enclosed on four sides to prevent 
offsite transport of trash. Four-sided trash enclosures typically consist of three walled sides 
and one gated side. Trash enclosures limit the potential for trash to pollute storm water runoff 
by limiting mobilization mechanisms (runoff, run-on, and wind dispersal).  

• Trash enclosures must be covered to minimize direct precipitation and prevent rainfall 
from entering enclosures. Structural overhead covers are required as container lids are often 
left open.  

• Enclosures must be hydraulically isolated from surrounding areas. Slabs shall be sloped 
such that any leaked materials will be contained within the closure. Drains must be provided 
that capture and direct potential leaks to the sanitary sewer or appropriate BMPs. Divert runoff 
from surrounding areas away from the enclosure to prevent contamination and dispersion of 
collected materials.  

• Owner must provide BMP storm water training to employees. Employee participation is 
required to ensure that enclosures are properly maintained and kept clean.  

Design Criteria and Considerations 

All trash shall be stored in weather-protected receptacles/bins and recyclable materials shall be 
protected against adverse weather conditions, which might render the collected materials 
unmarketable. Trash enclosure dimensions will vary based on projected usage and the following 
information is offered as an aid in planning new projects. Businesses that use dumpsters must design 
the enclosure to accommodate three-yard containers at a minimum. The tenants may use any dumpster 
size that is appropriate for their needs, but the enclosure must be able to accommodate different 
tenants with varying waste production, including any recycling requirements. The design of the 
enclosure must be signed and sealed by a California licensed engineer. Substantiating structural 
calculations may be required. The location and design of the enclosure will require review and approval 
by the Authority. Building permits may be required.  

The following recommendations for typical bin sizes are adopted from the City of Escondido trash 
enclosure guidelines. The following bin/container measurements are approximate (add 8” to width 
for side pockets): 
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Typical Trash Bin Sizes 

 
Filled weight should not exceed 1,000 pounds.  

1) Enclosures shall be structurally strong and constructed of reinforced masonry block or wood 
panels/boards. Structural requirements for enclosures are detailed in the City of San Diego 
specifications for Wood and Masonry Fences.  

http://www.sandiego.gov/development-services/pdf/industry/infobulletin/ib223.pdf 

2) The enclosure should be constructed to the following minimum inside dimensions to 
accommodate three cubic-yard dumpsters (larger enclosures may be necessary to 
accommodate additional trash bins, recycling bins, and accessibility):  

 

1) The enclosure slab should be designed to keep storm water drainage out of the enclosure area, 
typically sloped at 0.5 percent. Slab construction specifications will vary according to methods 
of construction but should be at least 4 inches of reinforced concrete.  

2) Sturdy gates/doors shall be installed on all enclosures. Gates should not be mounted directly 
onto the block wall or inside of enclosure. The enclosure should include hardware to secure 
the gate’s doors both open and closed (i.e., cane bolt with sleeve and latch between doors and 
sleeve in pavement).  

3) To prevent trash enclosures from contributing to storm water runoff pollution, all enclosures 
must be fitted with a roof designed to drain into onsite landscape areas (where necessary) 
and/or to appropriate BMPs. The roof must provide sufficient clearance to allow the 
dumpster lid to open to the 90-degree position.  

4) Enclosure roofs not conforming to City specifications for Patio Covers may require a building 
permit. Generally, roofs not more than 12 feet high above grade and constructed with 
conventional light-frame wood construction are considered acceptable. The use of metal roofs 
is not recommended as they can act as a source of pollution.  

http://www.sandiego.gov/development-services/pdf/industry/infobulletin/ib206.pdf 

5) Dumpsters associated with food establishments shall be sized per County Health Department 
requirements for wash down. Drains shall be connected to the business grease interceptor.  

  

http://www.sandiego.gov/development-services/pdf/industry/infobulletin/ib223.pdf
http://www.sandiego.gov/development-services/pdf/industry/infobulletin/ib206.pdf
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E.4 SD-A Tree Well 

 
Tree Wells (Source: County of San Diego LID Manual – EOA, Inc.) 

Description 

Trees planted to intercept rainfall and runoff can be used as storm water management measures that 
provide additional benefits beyond those typically associated with trees, including energy conservation, 
air quality improvement, and aesthetic enhancement. Typical storm water management benefits 
associated with trees include: 

• Interception of rainfall – tree surfaces (roots, foliage, bark, and branches) intercept, 
evaporate, store, or convey precipitation to the soil before it reaches surrounding impervious 
surfaces 

• Reduced erosion – trees protect denuded area by intercepting or reducing the velocity of rain 
drops as they fall through the tree canopy 

• Increased infiltration – soil conditions created by roots and fallen leaves promote infiltration 

• Treatment of storm water – trees provide treatment through uptake of nutrients and other 
storm water pollutants (phytoremediation) and support of other biological processes that break 
down pollutants 

Typical tree well system components include:  

• Trees of the appropriate species for site conditions and constraints 

• Available growing space based on tree species, soil type, water availability, surrounding land 
uses, and project goals 

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance Standard 

Site Design 

 

 

Primary Benefits 

Volume Reduction 
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• Optional suspended pavement design to 
provide structural support for adjacent 
pavement without requiring compaction 
of underlying layers 

• Optional root barrier devices as needed; 
a root barrier is a device installed in the 
ground, between a tree and the sidewalk, 
intended to guide roots down and away 
from the sidewalk in order to prevent 
sidewalk lifting from tree roots.  

• Optional tree grates: to be considered to 
maximize available space for pedestrian 
circulation and to protect tree roots 
from compaction related to pedestrian 
circulation; tree grates are typically made up of porous material that will allow the runoff to 
soak through. 

• Optional shallow surface depression for ponding of excess runoff 

• Optional planter box drain 

Design Adaptations for Project Goals 

Site design BMP to provide incidental treatment. Tree wells primarily functions as site design 
BMPs for incidental treatment. Benefits from tree wells are accounted for by adjustment factors 
presented in Appendix B.2. This credit can apply to non-tree wells as well (that meet the same criteria). 
Trees as a site design BMP are only credited up to 0.25 times the DCV from the project footprint 
(with a maximum single tree credit volume of 400 ft3). 

Storm water pollutant control BMP to provide treatment. Applicants are allowed to design trees 
as a pollutant control BMP and obtain credit greater than 0.25 times the DCV from the project 
footprint (or a credit greater than 400 ft3 from a single tree). For this option to be approved by the 
Authority, applicant is required to do infiltration feasibility screening (Appendix C and D) and provide 
calculations supporting the amount of credit claimed from implementing trees within the project 
footprint. The Authority has the discretion to request additional analysis before approving credits 
greater than 0.25 times the DCV from the project footprint (or a credit greater than 400 ft3 from a 
single tree). 

Design Criteria and Considerations 

Tree wells must meet the following design criteria and considerations. Deviations from the below 
criteria may be approved at the discretion of the Authority if it is determined to be appropriate: 
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Siting and Design Intent/Rationale 

□ 

Tree species is appropriately chosen for the 
development (private or public). For public 
rights-of-ways, local planning guidelines and 
zoning provisions for the permissible species 
and placement of trees are consulted. A list of 
trees appropriate for site design that can be 
used by all county municipalities are provided 
in Appendix E.23 

Proper tree placement and species 
selection minimizes problems such as 
pavement damage by surface roots and 
poor growth. 

□ 

Location of trees planted along public streets 
follows local requirements and guidelines. 
Vehicle and pedestrian line of sight are 
considered in tree selection and placement. 
Unless exemption is granted by the Authority 
the following minimum tree separation 
distance is followed 

Improvement 
Minimum 
distance to 
Tree Well 

Traffic Signal, Stop sign 20 feet 

Underground Utility lines 
(except sewer) 

5 feet 

Sewer Lines 10 feet 

Above ground utility 
structures (Transformers, 
Hydrants, Utility poles, etc.) 

10 feet 

Driveways 10 feet 

Intersections (intersecting 
curb lines of two streets) 

25 feet 
 

Roadway safety for both vehicular and 
pedestrian traffic is a key consideration 
for placement along public streets. 

□ 

Underground utilities and overhead wires 
are considered in the design and avoided or 
circumvented. Underground utilities are routed 
around or through the planter in suspended 
pavement applications. All underground 
utilities are protected from water and root 
penetration.  

Tree growth can damage utilities and 
overhead wires resulting in service 
interruptions. Protecting utilities routed 
through the planter prevents damage and 
service interruptions. 

□ 

Suspended pavement design was developed 
where appropriate to minimize soil compaction 
and improve infiltration and filtration 
capabilities. 
Suspended pavement was constructed with an 
approved structural cell.  

Suspended pavement designs provide 
structural support without compaction 
of the underlying layers, thereby 
promoting tree growth. 
Recommended structural cells include 
poured in place concrete columns, Silva 
Cells manufactured by Deeproot Green 
Infrastructures and Stratacell and 
Stratavault systems manufactured by 
Citygreen Systems.  
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Siting and Design Intent/Rationale 

□ 
A minimum soil volume of 2 ft3 per square 
foot of canopy projection volume is provided 
for each tree. Canopy projection area is the 
ground area beneath the tree, measured at the 
drip line.  

The minimum soil volume ensures that 
there is adequate storage volume to 
allow for unrestricted 
evapotranspiration.  
A lower amount of soil volume may be 
allowed at the discretion of the 
Authority if certified by a landscape 
architect or agronomist. The retention 
credit from the tree is directly 
proportional to the soil volume provided 
for the tree. 

□ 
DCV from the tributary area draining to the 
tree is equal to or greater than the tree credit 
volume 

The minimum tributary area ensures that 
the tree receives enough runoff to fully 
utilize the infiltration and 
evapotranspiration potential provided. In 
cases where the minimum tributary area 
is not provided, the tree credit volume 
must be reduced proportionately to the 
actual tributary area. 

□ 

Inlet opening to the tree that is at least 
18 inches wide. 
A minimum 2-inch drop in grade from the 
inlet to the finish grade of the tree. 
Grated inlets are allowed for pedestrian 
circulation. Grates need to be ADA compliant 
and have sufficient slip resistance. 

Design requirement to ensure that the 
runoff from the tributary area is not 
bypassed. 
Different inlet openings and drops in 
grade may be allowed at the discretion of 
the Authority if calculations are shown 
that the diversion flow rate 
(Appendix B.1.2) from the tributary area 
can be conveyed to the tree. In cases 
where the inlet capacity is limiting the 
amount of runoff draining to the tree, 
the tree credit volume must be reduced 
proportionately. 

Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where tree wells can be used in the site design to achieve incidental 
treatment. Tree wells reduce runoff volumes from the site. Refer to Appendix B.2. Document 
the proposed tree locations in the SWQMP. 

2) When trees are proposed as a storm water pollutant control BMP, applicant must complete 
feasibility analysis in Appendix C and D and submit detailed calculations for the DCV treated 
by trees. Document the proposed tree locations, feasibility analysis and sizing calculations in 
the SWQMP. The following calculations should be performed and the smallest of the three 
should be used as the volume treated by trees: 

(a) Delineate the DMA (tributary area) to the tree and calculate the associated DCV. 
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(b) Calculate the required diversion flow rate using Appendix B.1.2 and size the inlet 
required to covey this flow rate to the tree. If the proposed inlet cannot convey the 
diversion flow rate for the entire tributary area, then the DCV that enters the tree should 
be proportionally reduced. 

i. For example, 0.5-acre drains to the tree and the associated DCV is 820 ft3. The 

required diversion flow rate is 0.10 ft3/s, but only an inlet that can divert 0.05 ft3/s 

could be installed.  

ii. Then the effective DCV draining to the tree = 820 ft3 * (0.05/0.10) = 420 ft3 

(c) Estimate the amount of storm water treated by the tree by summing the following: 

i. Evapotranspiration credit of 0.1 * amount of soil volume installed; and 

ii. Infiltration credit calculated using sizing procedures in Appendix B.4. 

Maintenance Overview 

Normal Expected Maintenance. Tree health shall be maintained as part of normal landscape 
maintenance. Additionally, ensure that storm water runoff can be conveyed into the tree well as 
designed. That is, the opening that allows storm water runoff to flow into the tree well (e.g., a curb 
opening, tree grate, or surface depression) shall not be blocked, filled, re-graded, or otherwise changed 
in a manner that prevents storm water from draining into the tree well. A summary table of standard 
inspection and maintenance indicators is provided within the Fact Sheet 

Non-Standard Maintenance or BMP Failure. Tree wells are site design BMPs that normally do 
not require maintenance actions beyond routine landscape maintenance. The normal expected 
maintenance described above ensures the BMP functionality. If changes have been made to the tree 
well entrance/opening such that runoff is prevented from draining into the tree well (e.g., a curb inlet 
opening is clocked by debris or a grate is clogged causing runoff to flow around instead of into the 
tree well, or a surface depression has been filled so runoff flows away from the tree well), the BMP is 
not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance will be required to restore drainage into the tree well as designed. 

Surface ponding of runoff directed into tree wells is expected to infiltrate/evapotranspire within 24 
to 96 hours following a storm event. Surface ponding longer than approximately 24 hours following 
a storm event may be detrimental to vegetation health, and surface ponding longer than approximately 
96 hours following a storm event poses a risk of vector (mosquito) breeding. Poor drainage can result 
from clogging or compaction of the soils surrounding the tree. Loosen or replace the soils to restore 
drainage. 

Other Special Considerations. Site design BMPs, such as tree wells, installed within a new 
development or redevelopment project are components of an overall storm water management 
strategy for the project. The presence of site design BMPs within a project is usually a factor in the 
determination of the amount of runoff to be managed within structural BMPs (i.e., the amount of 
runoff expected to reach downstream retention or biofiltration basins that process storm water runoff 
from the project as a whole). When site design BMPs are not maintained or are removed, clogging or 
failure of downstream structural BMPs can result because of greater delivery of runoff and pollutants 
than intended for the structural BMP. Therefore, the Authority may require confirmation of 
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maintenance of site design BMPs as part of their structural BMP maintenance documentation 
requirements. Site design BMPs that have been installed as part of the project should not be removed, 
nor should they be bypassed by re-routing roof drains or re-grading surfaces within the project. If 
changes are necessary, consult the Authority to determine requirements. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Tree health 
Routine actions as necessary to maintain 
tree health. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased tree 
Remove dead or diseased tree. Replace per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 

Standing water in tree well for longer than 
24 hours following a storm event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to tree health 

Loosen or replace soils surrounding the 
tree to restore drainage. 

• Inspect monthly and after every 
0.5-inch or larger storm event. If 
standing water is observed, increase 
inspection frequency to after every 
0.1-inch or larger storm event. 

• Maintain when needed. 

Presence of mosquitos/larvae 
For images of egg rafts, larva, pupa, and adult 
mosquitos, see 
http://www.mosquito.org/biology 

Disperse any standing water from the tree 
well to nearby landscaping. Loosen or 
replace soils surrounding the tree to restore 
drainage (and prevent standing water). 

• Inspect monthly and after every 
0.5-inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after 0.1-inch 
or larger storm event. 

• Maintain when needed 

http://www.mosquito.org/biology
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 
Entrance/opening to the tree well is blocked 
such that storm water will not drain into the 
tree well (e.g., a curb inlet opening is blocked 
by debris, or a grate is clogged causing runoff 
to flow around instead of into the tree well; 
or a surface depression is filled such that 
runoff drains away from the tree well) 

Make repairs as appropriate to restore 
drainage into the tree well. 

• Inspect monthly. 

• Maintain when needed. 

 



 Appendix E: BMP Design Fact Sheets 

 

 E-28 February 2022 

E.5 SD-B Impervious Area Dispersion 

 

Photo Credit: Orange County Technical Guidance Document 

Description 

Impervious area dispersion (dispersion) refers to the practice of effectively disconnecting impervious 
areas from directly draining to the storm drain system by routing runoff from impervious areas such 
as rooftops (through downspout disconnection), walkways, and driveways onto the surface of adjacent 
pervious areas. The intent is to slow runoff discharges and reduce volumes. Dispersion with partial or 
full infiltration results in significant volume reduction by means of infiltration and evapotranspiration.  

Typical dispersion components include:  

• An impervious surface from which runoff flows will be routed with minimal piping to limit 
concentrated inflows 

• Splash blocks, flow spreaders, or other means of dispersing concentrated flows and providing 
energy dissipation as needed 

• Dedicated pervious area, typically vegetated, with in situ soil infiltration capacity for partial or 
full infiltration 

• Optional soil amendments to improve vegetation support, maintain infiltration rates and 
enhance treatment of routed flows  

• Overflow route for excess flows to be conveyed from dispersion area to the storm drain system 
or discharge point  

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance 

Criteria 

Site Design 

 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 
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Typical Plan and Section View of an Impervious Area Dispersion BMP 
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Design Adaptations for Project Goals 

Site design BMP to reduce impervious area and DCV. Impervious area dispersion primarily 
functions as a site design BMP for reducing the effective imperviousness of a site by providing partial 
or full infiltration of the flows that are routed to pervious dispersion areas and otherwise slowing 
down excess flows that eventually reach the storm drain system. This can significantly reduce the DCV 
for the site. 

Design Criteria and Considerations 

Dispersion must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ 
Dispersion is over areas with soil types capable 
of supporting or being amended (e.g., with 
sand or compost) to support vegetation. Media 
amendments must be tested to verify that they 
are not a source of pollutants.  

Soil must have long-term infiltration 
capacity for partial or full infiltration and 
be able to support vegetation to provide 
runoff treatment. Amendments to 
improve plant growth must not have 
negative impact on water quality. 

□ 
Dispersion has vegetated sheet flow over a 
relatively large distance (minimum 10 feet) 
from inflow to overflow route. 

Full or partial infiltration requires 
relatively large areas to be effective 
depending on the permeability of the 
underlying soils. 

□ Pervious areas should be flat (with less than 
5% slopes) and vegetated. 

Flat slopes facilitate sheet flows and 
minimize velocities, thereby improving 
treatment and reducing the likelihood of 
erosion. 

Inflow velocities 

□ 
Inflow velocities are limited to 3 ft/s or less or 
use energy dissipation methods (e.g., riprap, 
level spreader) for concentrated inflows. 

High inflow velocities can cause erosion, 
scour and/or channeling. 

Dedication 

□ 
Dispersion areas must be owned by the project 
owner and be dedicated for the purposes of 
dispersion to the exclusion of other future uses 
that might reduce the effectiveness of the 
dispersion area.  

Dedicated dispersion areas prevent 
future conversion to alternate uses and 
facilitate continued full and partial 
infiltration benefits. 

Vegetation 

□ 
Dispersion typically requires dense and robust 
vegetation for proper function. Drought 
tolerant species should be selected to minimize 
irrigation needs. A plant list to aid in selection 
can be found in Appendix E.23. 

Vegetation improves resistance to 
erosion and aids in runoff treatment. 
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Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where dispersion can be used in the site design to reduce the DCV for 
pollutant control sizing.  

2) Calculate the DCV for storm water pollutant control per Appendix B.2, taking into account 
reduced runoff from dispersion. 

3) Determine whether a DMA is considered “Self-retaining” if the impervious to pervious ratio 
is: 

(a) 2:1 when the pervious area is composed of Hydrologic Soil Group A 

(b) 1:1 when the pervious area is composed of Hydrologic Soil Group B 

Conceptual Design and Sizing Approach for Storm Water Pollutant Treatment  

DMAs using impervious area dispersion are considered to meet pollutant control if ALL of the 
following criteria are met: 

1) All impervious area within the DMA discharges to the pervious area before the runoff 
discharges from the DMA. 

2) As a minimum, the pervious area meets the requirements for dispersion (e.g., slope, inflow 
velocities, etc.) in SD-B fact sheet. 

3) The impervious to pervious area ration is 1:1 or less. 

Maintenance Overview 

Normal Expected Maintenance. Vegetated areas shall be maintained as part of normal landscape 
maintenance. Additionally, ensure that storm water runoff can be conveyed into the vegetated area as 
designed. That is, the mechanism that allows storm water runoff from impervious area to flow into 
the pervious area (e.g., a curb cut allows runoff from a parking lot to drain onto adjacent landscaping 
area, or a roof drain outlet is directed to a lawn) shall not be removed, blocked, filled, or otherwise 
changed in a manner that prevents storm water from draining into the pervious area. A summary table 
of standard inspection and maintenance indicators is provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. Impervious area dispersion is a site design BMP that 
normally does not require maintenance actions beyond routine landscape maintenance. If changes 
have been made to the area, such as the vegetated area has been replaced with impervious area, or the 
mechanism that allows storm water runoff from impervious area to flow into the pervious area has 
been removed (e.g., roof drains previously directed to vegetated area have been directly connected to 
the street or storm drain system), the BMP is not performing as intended to protect downstream 
waterways from pollution. Corrective maintenance will be required to restore drainage into the 
pervious area as designed. If the pervious area has been removed, contact the Authority to determine 
a solution. 

Runoff directed into vegetated areas is expected to be drained within 24-96 hours following a storm 
event. Surface ponding longer than approximately 24 hours following a storm event may be 
detrimental to vegetation health, and surface ponding longer than approximately 96 hours following 
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a storm event poses a risk of vector (mosquito) breeding. Poor drainage can result from clogging or 
compaction of the soils. Loosen or replace the soils to restore drainage. 

Other Special Considerations. Site design BMPs, such as impervious area dispersion, installed 
within a new development or redevelopment project are components of an overall storm water 
management strategy for the project. The presence of site design BMPs within a project is usually a 
factor in the determination of the amount of runoff to be managed with structural BMPs (i.e., the 
amount of runoff expected to reach downstream retention or bioretention basins that process storm 
water runoff from the project as a whole). When site design BMPs are not maintained or are removed, 
clogging or failure of downstream structural BMPs can result because of the greater delivery of runoff 
and pollutants than intended for the structural BMP. Therefore, the Authority may require 
confirmation of maintenance of site design BMPs as part of their structural BMP maintenance 
documentation requirements. Site design BMPs that have been installed as part of the project should 
not be removed, nor should they be bypassed by re-routing runoff drains or re-grading surfaces within 
the project. If changes are necessary, consult the Authority to determine requirements. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 

Standing water in vegetated pervious area 
for longer than 24 hours following a storm 
event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to vegetation health 

Disperse any areas of standing water to 
nearby landscaping (i.e., spread it out to 
another portion of the pervious area so it 
drains into the soil). Make appropriate 
corrective measures such as adjusting 
irrigation system or repairing/replacing 
clogged or compacted soils. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water 
is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 

Presence of mosquitos/larvae 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
https://www.mosquito.org/biology 

Disperse any areas of standing water to 
nearby landscaping (i.e., spread it out to 
another portion of the pervious area so it 
drains into the soil). Loosen or replace the 
soils to resort drainage (and prevent 
standing water). 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water 
is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 

https://www.mosquito.org/biology
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Entrance/opening to the vegetated 
pervious area is blocked such that storm 
water from impervious area will not drain 
into the pervious area (e.g., a curb cut 
opening is blocked by debris or a roof drain 
outlet has been directly connected to the 
storm drain system) 

Make repairs as appropriate to restore 
drainage into the vegetated pervious area. 

• Inspect monthly. 

• Maintain when needed. 
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E.6 SD-C: Green Roofs 
 

 

Location: County of San Diego Operations Center, San Diego, California 

Description 

Green roofs are vegetated rooftop systems that reduce runoff volumes and rates, treat storm water 
pollutants through filtration and plant uptake, provide additional landscape amenity, and create 
wildlife habitat. Additionally, green roofs reduce the heat island effect and provide acoustical control, 
air filtration and oxygen production. In terms of building design, they can protect against ultraviolet 
rays and extend the roof lifetime, as well as increase the building insulation, thereby decreasing heating 
and cooling costs. When considering green roofs as a structural BMP for implementation, all FAA 
Advisory Circulars (ACs) and FAA guidance/restrictions must be adhered to. There are two primary 
types of green roofs: 

• Extensive – lightweight, low maintenance system with low-profile, drought tolerant type 
groundcover in shallow growing medium (6 inches or less) 

• Intensive – heavyweight, high maintenance system with a more garden-like configuration and 
diverse plantings that may include shrubs or trees in a thicker growing medium (greater than 
6 inches) 

Typical green roof components include, from top to bottom:  

• Vegetation that is appropriate to the type of green roof system, climate, and watering 
conditions 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance 

Standard 

Site Design 

 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 
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• Filter fabric to prevent migration of fines (soils) into the drainage layer 

• Optional drainage layer to convey excess runoff  

• Optional root barrier 

• Optional insulation layer 

• Waterproof membrane 

• Structural roof support capable of withstanding the additional weight of a green roof 

Because SAN is an active airport, additional design considerations include: 

• Minimizing animal attractants to prevent bird strikes 

• Maintaining height restrictions 

• Preventing the release of organic foreign object debris (FOD) 

O’Hare International Airport has successfully installed green roofs on 12 facilities. Additional 
references for airport-specific installation, including plant species recommendations, can be found at 
http://www.flychicago.com/OHare/EN/AboutUs/Sustainability/Vegetated-Roofs.aspx. A 
landscape architect should be consulted to identify climate-specific species that meet the necessary 
restrictions for airport design.  

 

 

Typical Profile of a Green Roof BMP 
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Design Adaptations for Project Goals 

Site design BMP to provide incidental treatment. Green roofs can be used as a site design feature 
to reduce the impervious area of the site through replacing conventional roofing. This can reduce the 
DCV and flow control requirements for the site. 

Design Criteria and Considerations 

Green roofs must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ Roof slope is ≤ 40% (Roofs that are ≤ 
20% are preferred). 

Steep roof slopes increase project complexity 
and requires supplemental anchoring.  

□ 
Structural roof capacity design supports 
the calculated additional load 
(pounds/ft2) of the vegetation growing 
medium and additional drainage and 
barrier layers. 

Inadequate structural capacity increases the risk 
for roof failure and harm to the building and 
occupants. 

□ 
Design and construction are planned to 
be completed by an experienced green 
roof specialist. 

A green roof specialist will minimize 
complications in implementation and potential 
structural issues that are critical to green roof 
success. 

□ Green roof location and extent must 
meet fire safety provisions. 

Green roof design must not negatively impact 
fire safety. 

□ Maintenance access is included in the 
green roof design. 

Maintenance will facilitate proper functioning 
of drainage and irrigation components and 
allow for removal of undesirable vegetation 
and soil testing, as needed. 

□ Green roof location will not violate 
airport building height restrictions. 

Green roof design must not interfere with 
airport operation. 

Vegetation 

□ 

Vegetation is suitable for the green roof 
type, climate and expected watering 
conditions. Perennial, self-sowing plants 
that are drought-tolerant (e.g., sedums, 
succulents) and require little to no 
fertilizer, pesticides or herbicides are 
recommended. Vegetation pre-grown at 
grade may allow plants to establish prior 
to facing harsh roof conditions. 

Plants suited to the design and expected 
growing environment are more likely to 
survive. 

□ Vegetation is capable of covering ≥ 90% 
the roof surface. 

Benefits of green roofs are greater with more 
surface vegetation. 
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Siting and Design Intent/Rationale 

□ 
Vegetation is robust and erosion-resistant 
in order to withstand the anticipated 
rooftop environment (e.g., heat, cold, 
high winds). 

Weak plants will not survive in extreme 
rooftop environments. 

□ Vegetation is fire resistant. 
Vegetation that will not burn easily decreases 
the chance for fire and harm to the building 
and occupants. 

□ 
Vegetation considers roof sun exposure 
and shaded areas based on roof slope and 
location. 

The amount of sunlight the vegetation receives 
can inhibit growth therefore the beneficial 
effects of a vegetated roof. 

□ Vegetation is unattractive for animal food 
production and species habitat. 

Minimizing animal attraction is necessary to 
avoid bird strikes and maintain safety. 

□ Vegetation is highly durable and wind 
resistant. 

Plant fragility may increase FOD and 
compromise safety.  

□ 
An irrigation system (e.g., drip irrigation 
system) is included as necessary to 
maintain vegetation. 

Proper watering will increase plant survival, 
especially for new plantings. 

□ 
Media is well-drained and is the 
appropriate depth required for the green 
roof type and vegetation supported. 

Unnecessary water retention increases 
structural loading. An adequate media depth 
increases plant survival. 

□ 
A filter fabric is used to prevent 
migration of media fines through the 
system. 

Migration of media can cause clogging of the 
drainage layer. 

□ 
A drainage layer is provided if needed to 
convey runoff safely from the roof. The 
drainage layer can be comprised of gravel, 
perforated sheeting, or other drainage 
materials. 

Inadequate drainage increases structural 
loading and the risk of harm to the building 
and occupants. 

□ 
A root barrier comprised of dense 
material to inhibit root penetration is 
used if the waterproof membrane will not 
provide root penetration protection. 

Root penetration can decrease the integrity of 
the underlying structural roof components and 
increase the risk of harm to the building and 
occupants. 

□ 
An insulation layer is included as needed 
to protect against the water in the 
drainage layer from extracting building 
heat in the winter and cool air in the 
summer. 

Regulating thermal impacts of green roofs will 
aid in controlling building heating and cooling 
costs. 

□ 

A waterproof membrane is used to 
prevent the roof runoff from vertically 
migrating and damaging the roofing 
material. A root barrier may be required 
to prevent roots from compromising the 
integrity of the membrane. 

Water-damaged roof materials increase the risk 
of harm to the building and occupants. 

 



 Appendix E: BMP Design Fact Sheets 

 

 E-40 February 2022 

Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where green roofs can be used in the site design to replace conventional 
roofing to reduce the DCV. These green roof areas can be credited toward reducing runoff 
generated through representation in storm water calculations as pervious, not impervious, 
areas but are not credited for storm water pollutant control. 

2) Calculate the DCV per Appendix B.2. 

Maintenance Overview 

Normal Expected Maintenance. A green roof requires routine maintenance to: maintain vegetation 
health; and maintain integrity of the roof drainage system. A summary table of standard inspection 
and maintenance indicators is provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. Green roofs are site design BMPs that normally do 
not require maintenance actions beyond the normal maintenance described above. If a roof leak is 
discovered, it may be an indicator that the waterproof membrane has failed. The waterproof 
membrane (roof liner) shall be inspected and repaired or replaced as necessary. 

Green roof systems normally receive only direct rainfall (not runoff from additional tributary area 
directed into the system). It is expected to be drained within 24-96 hours following a storm event. 
Surface ponding longer than approximately 24 hours following a storm event may be detrimental to 
vegetation health, and surface ponding longer than approximately 96 hours following a storm event 
poses a risk of vector (mosquito) breeding, as well as risk of damage to the roof. Poor drainage can 
result from clogging or compaction of the media, optional drainage layer, or drainage system. The 
specific cause of the drainage issue must be determined and corrected. 

Other Special Considerations. Site design BMPs, such as green roofs, installed within a new 
development or redevelopment project are components of an overall storm water management 
strategy for the project. The presence of site design BMPs within a project is usually a factor in the 
determination of the amount of runoff to be managed with structural BMPs (i.e., the amount of runoff 
expected to reach downstream retention or biofiltration basins that process storm water runoff from 
the project as a whole). When site design BMPs are not maintained or are removed, clogging or failure 
of downstream structural BMPs can result because of greater delivery of runoff and pollutants than 
intended for the structural BMP. Therefore, the Authority may require confirmation of maintenance 
of site design BMPs as part of their structural BMP maintenance documentation requirements. Site 
design BMPs that have been installed as part of the project should not be removed, nor should they 
be bypassed by re-routing roof drains or re-grading surfaces within the project. If changes are 
necessary, consult the Authority to determine requirements. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Overgrown vegetation Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

Standing water in BMP for longer than 24 
hours following a storm event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to vegetation health 

Disperse any areas of standing water to 
nearby landscaping (i.e., spread it out to 
another portion of the green roof so it 
drains into the soil). Make appropriate 
corrective measures such as adjusting 
irrigation system, clearing underdrains, or 
repairing/replacing clogged or compacted 
soils. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
For images of egg rafts, larva, pupa, and adult 
mosquitos, see 
http://www.mosquito.org/biology 

Disperse any areas of standing water to 
nearby landscaping (i.e., spread it out to 
another portion of the green roof so it 
drains into the soil). Loosen or replace 
soils to restore drainage (and prevent 
standing water). 

• Inspect monthly and after every 0.5-
inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed 

Leaks or other damage to waterproof 
membrane 

Repair or replace as applicable. 
• Inspect membrane if leak is observed. 

• Maintain when needed. 

 

 

 

 

http://www.mosquito.org/biology
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E.7 SD-D Permeable Pavement (Site Design BMP) 
 

 

Description 

Permeable pavement is pavement that allows for percolation through void spaces in the pavement 
surface into subsurface layers. Permeable pavements 
reduce runoff volumes and rates and can provide pollutant 
control via infiltration, filtration, sorption, sedimentation, 
and biodegradation processes. When used as a site design 
BMP, the subsurface layers are designed to provide storage 
of storm water runoff so that outflow rates can be 
controlled via infiltration into subgrade soils. Varying 
levels of storm water treatment and flow control can be 
provided depending on the size of the permeable 
pavement system relative to its drainage area and the 
underlying infiltration rates. As site design BMP permeable pavement areas are designed to be self-
retaining and are designed primarily for direct rainfall. Self-retaining permeable pavement areas have 
a ratio of total drainage area (including permeable pavement) to area of permeable pavement of 1.5:1 
or less. Permeable pavement surfaces can be constructed from modular paver units or paver blocks, 
pervious concrete, porous asphalt, and turf pavers. Sites designed with permeable pavements can 
significantly reduce the impervious area of the project. Reduction in impervious surfaces decreases 
the DCV and can reduce the footprint of treatment control and flow control BMPs. 

Design Adaptations for Project Goals 

Site design BMP to reduce impervious area and DCV. Permeable pavement without an 
underdrain can be used as a site design feature to reduce the impervious area of the site by replacing 
traditional pavements, including roadways, parking lots, emergency access lanes, sidewalks, trails and 
driveways.  

 
 Photo Credit: San Diego Low Impact Development 

Design Manual 

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance Criteria 

Site Design 

 

Primary Benefits 

 

Typical Permeable Pavement 

Components (Top to Bottom) 

Permeable surface layer 

Bedding layer for permeable surface 

Aggregate storage layer with optional 

underdrain(s) 

Optional final filter course layer over 

uncompacted existing subgrade 
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1) Conceptual Design and Sizing Approach for Site Design  

2) Determine the areas where permeable pavements can be used in the site design to replace 
conventional pavements to reduce the DCV. These areas can be credited toward reducing 
runoff generated through representation in storm water calculations as pervious, not 
impervious, areas but are not credited for storm water pollutant control. 

3) Calculate the DCV per Appendix B.2, taking into account reduced runoff from permeable 
pavement areas. 

Maintenance Overview 

Normal Expected Maintenance. Routine maintenance of permeable pavement includes: removal of 
materials such as trash and debris accumulated on the paving surface; vacuuming of the paving surface 
to prevent clogging; and flushing paving and subsurface gravel to remove fine sediment. If the BMP 
includes underdrains, check and clear underdrains. A summary table of standard inspection and 
maintenance indicators is provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If the permeable pavement area is not drained between 
storm events, or if runoff sheet flows across the permeable pavement area and flows off the permeable 
pavement area during storm events, the BMP is not performing as intended to protect downstream 
waterways from pollution and/or erosion. During storm events up to the 85th percentile storm event 
(approximately 0.5 to 1 inch of rainfall in San Diego County), runoff should not flow off the permeable 
pavement area. The permeable pavement area is expected to have adequate hydraulic conductivity and 
storage such that rainfall landing on the permeable pavement and runoff from the surrounding 
drainage area will go directly into the pavement without ponding or overflow (in properly designed 
systems, the surrounding drainage area is not more than half as large as the permeable pavement area). 
Following the storm event, there should be no standing water (puddles) on the permeable pavement 
area. 

If storm water is flowing off the permeable pavement during a storm event, or if there is standing 
water on the permeable pavement surface following a storm event, this is an indicator of clogging 
somewhere within the system. Poor drainage can result from clogging of the permeable surface layer, 
any of the subsurface components, or the subgrade soils. The specific cause of the drainage issue must 
be determined and corrected. Surface or subsurface ponding longer than approximately 

96 hours following a storm event poses a risk of vector (mosquito) breeding. Corrective maintenance, 
increased inspection and maintenance, BMP replacement, or a different BMP type will be required. If 
poor drainage persists after flushing of the paving, subsurface gravel, and/or underdrain(s) when 
applicable, or if it is determined that the underlying soils do not have the infiltration capacity expected, 
the Authority shall be contacted prior to any additional repairs or reconstruction. 

Other Special Considerations. Site design BMPs, such as permeable pavement, installed within a new 
development or redevelopment project are components of an overall storm water management 
strategy for the project. The presence of site design BMPs within a project is usually a factor in the 
determination of the amount of runoff to be managed with structural BMPs (i.e., the amount of runoff 
expected to reach downstream retention or biofiltration basins that process storm water runoff from 
the project as a whole). When site design BMPs are not maintained or are removed, clogging or failure 
of downstream structural BMPs can result because of greater delivery of runoff and pollutants than 
intended for the structural BMP. Therefore, the Authority may require confirmation of maintenance 
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of site design BMPs as part of their structural BMP maintenance documentation requirements. Site 
design BMPs that have been installed as part of the project should not be removed, nor should they 
be bypassed by re-routing roof drains or re-grading surfaces within the project. If changes are 
necessary, consult the Authority to determine requirements. 

The runoff storage and infiltration surface area in this BMP are not readily accessible because they are 
subsurface. This means that clogging and poor drainage are not easily corrected. If the tributary area 
draining to the BMP includes unpaved areas, the sediment load from the tributary drainage area can 
be too high, reducing BMP function or clogging the BMP. All unpaved areas within the tributary 
drainage area should be stabilized with vegetation. Other pretreatment components to prevent 
transport of sediment to the paving surface, such as grass buffer strips, will extend the life of the 
subsurface components and infiltration surface. Along with proper stabilization measures and 
pretreatment within the tributary area, routine maintenance, including preventive 
vacuum/regenerative air street sweeping, is key to preventing clogging. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Preventive vacuum/regenerative air 
street sweeping 

Pavement should be swept with a vacuum 
power or regenerative air street sweeper to 
maintain infiltration through paving surface 

• Schedule/perform this preventive action 
at least twice per year. 

Accumulation of sediment, litter, or 
debris on permeable pavement surface 

Remove and properly dispose of accumulated 
materials. Inspect tributary area for exposed 
soil or other sources of sediment and apply 
stabilization measures to sediment source 
areas. Apply source control measures as 
applicable to sources of litter or debris. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Weeds growing on/through the 
permeable pavement surface 

Remove weeds and add features as necessary 
to prevent weed intrusion. Use non-chemical 
methods (e.g., instead of pesticides, control 
weeds using mechanical removal, physical 
barriers, and/or physical changes in the 
surrounding area adjacent to pavement that 
will preclude weed intrusion into the 
pavement). 

• Inspect monthly. 

• Remove any weeds found at each 
inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Standing water in permeable paving 
area following a storm event, or runoff 
is observed overflowing off the 
permeable paving surface during a 
storm event 

This condition requires investigation of why 
infiltration is not occurring. If feasible, 
corrective action shall be taken to restore 
infiltration (e.g., pavement should be swept 
with a vacuum power or regenerative air street 
sweeper to restore infiltration rates, clear 
underdrains if underdrains are present). BMP 
may require retrofit if infiltration cannot be 
restored. The Authority shall be contacted 
prior to any repairs or reconstruction. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, 
and adult mosquitos, see 
http://www.mosquito.org/biology 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, make 
corrective measures as applicable to restore 
BMP drainage to prevent standing water. 
If mosquitos persist following corrective 
measures to remove standing water, or if the 
BMP design does not meet the 96-hour 
drawdown criteria because the underlying soils 
do not have the infiltration capacity expected, 
the Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with concurrence 
from the County of San Diego Department of 
Environmental Health, may be required.  

• Inspect monthly and after every 0.5-
inch or larger storm event. If mosquitos 
are observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 

Damage to permeable paving surface 
(e.g., cracks, settlement, misaligned 
paver blocks, void spaces between 
paver blocks need fill materials 
replenished) 

Repair or replace damaged surface as 
appropriate. 

• Inspect annually. 

• Maintain when needed. 

http://www.mosquito.org/biology


 Appendix E: BMP Design Fact Sheets 

 

  E-50   February 2022 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Preventive vacuum/regenerative air street 
sweeping 

Pavement should be swept with a vacuum 
power or regenerative air street sweeper to 
maintain infiltration through paving surface 

• Schedule/perform this preventive action 
at least twice per year. 

Accumulation of sediment, litter, or debris 
on permeable pavement surface 

Remove and properly dispose of 
accumulated materials. Inspect tributary 
area for exposed soil or other sources of 
sediment and apply stabilization measures 
to sediment source areas. Apply source 
control measures as applicable to sources of 
litter or debris. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Weeds growing on/through the permeable 
pavement surface 

Remove weeds and add features as 
necessary to prevent weed intrusion. Use 
non-chemical methods (e.g., instead of 
pesticides, control weeds using mechanical 
removal, physical barriers, and/or physical 
changes in the surrounding area adjacent to 
pavement that will preclude weed intrusion 
into the pavement). 

• Inspect monthly. 

• Remove any weeds found at each 
inspection. 

Standing water in permeable paving area 
following a storm event, or runoff is 
observed overflowing off the permeable 
paving surface during a storm event 

This condition requires investigation of 
why infiltration is not occurring. If feasible, 
corrective action shall be taken to restore 
infiltration (e.g., pavement should be swept 
with a vacuum power or regenerative air 
street sweeper to restore infiltration rates, 
clear underdrains if underdrains are 
present). BMP may require retrofit if 
infiltration cannot be restored. The [City 
Engineer] shall be contacted prior to any 
repairs or reconstruction. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water 
is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water. 
If mosquitos persist following corrective 
measures to remove standing water, or if 
the BMP design does not meet the 96-hour 
drawdown criteria because the underlying 
soils do not have the infiltration capacity 
expected, the [City Engineer] shall be 
contacted to determine a solution. A 
different BMP type, or a Vector 
Management Plan prepared with 
concurrence from the County of San Diego 
Department of Environmental Health, may 
be required.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Damage to permeable paving surface (e.g., 
cracks, settlement, misaligned paver blocks, 
void spaces between paver blocks need fill 
materials replenished) 

Repair or replace damaged surface as 
appropriate. 

• Inspect annually. 

• Maintain when needed. 

 

http://www.mosquito.org/biology
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E.8 SD-E Rain Barrels 

Description 

Rain barrels are containers that can capture rooftop runoff and store it for future use. With controlled 
timing and volume release, the captured rainwater can be used for irrigation or alternative grey water 
between storm events, thereby reducing runoff volumes 
and associated pollutants to downstream waterbodies. 
Rain barrels tend to be smaller systems, less than 100 
gallons. Treatment can be achieved when rain barrels are 
used as part of a treatment train along with other BMPs 
that use captured flows in applications that do not result 
in discharges into the storm drain system. Rooftops are 
the ideal tributary areas for rain barrels. Because of San 
Diego’s arid climate, some rain barrels may fill only a few 
times each year. Additionally, because of the 
implementation of harvest and use cisterns at the Airport, 
P&EAD should be consulted to determine the applicability of rain barrels for a project on a case-by-
case basis. 

Design Adaptations for Project Goals 

Site design BMP to reduce effective impervious area and DCV. Barrels can be used as a site 
design feature to reduce the effective impervious area of the site by removing roof runoff from the 
site discharge. This can reduce the DCV and flow control requirements for the site. 

Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where rain barrels can be used in the site design to capture roof runoff to 
reduce the DCV. Rain barrels reduce the effective impervious area of the site by removing 
roof runoff from the site discharge. 

2) Calculate the DCV per Appendix B.2, taking into account reduced runoff from permeable 
pavement areas. 

 
Photo Credit: San Diego Low Impact Development 

Design Manual 

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance Criteria 

Site Design 

 

Primary Benefits 

 

Typical Rain Barrel Components 

Storage container, barrel or tank for 
holding captured flows 

Inlet and associated valves and piping 

Outlet and associated valves and piping 

Overflow outlet 

Optional pump 

Optional first flush diverters 

Optional roof, supports, foundation, 
level indicator, and other accessories 
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Conceptual Design and Sizing Approach for Site Design  

Normal Expected Maintenance. Rain barrels can be expected to accumulate some debris that is 
small enough to pass through the inlet into the storage container. Leaves may accumulate at the inlet. 
Ancillary parts including valves, piping, screens, level indicators, and other accessories will wear and 
require occasional replacement. Maintenance of a rain barrel generally involves: removing accumulated 
debris from the inlet and storage container on a routine basis; and replacement of ancillary parts on 
an as-needed basis. A summary table of standard inspection and maintenance indicators is provided 
within this Fact Sheet. If the system includes a pump, maintenance of the pump should be based on 
the manufacturer’s recommended maintenance plan. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The inlet is found to be obstructed at every inspection such that storm water bypasses the rain 
barrel. The rain barrel is not functioning properly if it is not capturing storm water. This would 
require addition of ancillary features to protect the inlet, such as screens on roof gutters. 

• The rain barrel is not drained between storm events. If the rain barrel is not drained between 
storm events, the storage volume will be diminished, and the rain barrel will not capture the 
required volume of storm water from subsequent storms. This would require implementation 
of practices onsite to drain and use the stored water, or a different BMP if onsite use cannot 
be reliably sustained. 

Other Special Considerations. Site design BMPs, such as rain barrels, installed within a new 
development or redevelopment project are components of an overall storm water management 
strategy for the project. The presence of site design BMPs within a project is usually a factor in the 
determination of the amount of runoff to be managed with structural BMPs (i.e., the amount of runoff 
expected to reach downstream retention or biofiltration basins that process storm water runoff from 
the project as a whole). When site design BMPs are not maintained or are removed, t clogging or 
failure of downstream structural BMPs can result because of greater delivery of runoff and pollutants 
than intended for the structural BMP. Therefore, the Authority may require confirmation of 
maintenance of site design BMPs as part of their structural BMP maintenance documentation 
requirements. Site design BMPs that have been installed as part of the project should not be removed, 
nor should they be bypassed by re-routing roof drains or re-grading surfaces within the project. If 
changes are necessary, consult the Authority to determine requirements. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of debris at the inlet 
Remove and properly dispose of 
accumulated materials. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Outlet blocked Clear blockage. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Accumulation of debris in the storage 
container 

Remove and properly dispose of 
accumulated materials. 

• Inspect twice per year. 

• Maintain when needed. 

Leaks or other damage to storage container Repair or replace as applicable. 
• Inspect twice per year. 

• Maintain when needed. 

Standing water in storage container 
between storm events outside of normal 
use timeframe for the stored water. Normal 
use timeframe is 36 to 96 hours following a 
storm event. 

Use the water as intended or disperse to 
landscaping. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
using the water as intended for irrigation or 
alternative grey water, or by or dispersing to 
landscaping; second, check outlet for 
blockage and clear blockage if applicable to 
restore drainage; third, install barriers such 
as screens that prevent mosquito access to 
the storage container. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. 

Leaks or other damage to ancillary parts 
including valves, piping, screens, level 
indicators, and other accessories 

Repair or replace as applicable. 
• Inspect twice per year. 

• Maintain when needed. 

Rain barrel leaning or unstable, damage to 
roof, supports, anchors, or foundation 

Make repairs as appropriate to correct the 
problem and stabilize the system. 

• Inspect twice per year. 

• Maintain when needed. 

http://www.mosquito.org/biology
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E.9 SD-F Amended Soils 

 
Photo Credit: Orange County Technical Guidance Document 

Description 

Amended soils are soils whose physical, chemical, and biological characteristics have been altered from 
the natural condition to promote beneficial storm water characteristics. Amended soils shall be used 
as part of SD-B Impervious Area Dispersions, where applicable. Typical storm water management 
benefits associated with amended soils include: 

• Improved hydrological characteristics – amended soils can promote infiltration, decrease 
runoff rates and volumes, and more effectively filter pollutants from storm water runoff 

• Improved vegetation health – amended soils provide greater moisture retention, and altered 
chemical and biological characteristics that can result in healthier plant growth, reduced 
irrigation demands, and reduced need for fertilization and maintenance 

• Reduced erosion – amended soils produce healthier plant growth and reduced runoff which 
results in reduced soil erosion 

Not all amended soils have the same storm water benefits, the soil amendment used should be suited 
for the design purpose and design period of the amended area.  

Design Adaptations for Project Goals 

Varying categories of soil amendments have different benefits and applications. Mulch is a soil 
amendment that is added at grade, rather than mixed into the soil. Mulch reduces evaporation and 
improves retention. Shavings and compost are common soil amendments that improve biological and 
chemical properties of the soil. Native soil samples may need to be analyzed by a lab to determine the 
specific soil amendments needed to achieve the desired infiltration, retention, and/or filtration rates.  

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

Applicable Performance 

Standard 

Site Design 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 
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Design Criteria and Considerations 

Soil amendments must meet the following design criteria and considerations. Deviations from the 
below criteria may be approved at the discretion of the Authority if appropriate:  

Siting and Design Intent/Rationale 

□ 
When mulch is used as an amendment it is 
applied at grade over all planting areas to a 
depth of 3”.  

Mulch should be applied on top and not 
mixed into underlying soils 

□ 
When shavings or compost is used as an 
amendment, it is rototilled into the native 
soil to a minimum depth of 6” (12 inches 
preferred).  

If soil is not completely mixed the overall 
benefit will be reduced.  

□ Compost meets the criteria in Appendix F 
If poor quality compost is used, it will have 
negative impact to water quality. 

□ 
Soil amendments are free of stones, 
stumps, roots, glass, plastic, metal, and 
other deleterious materials.  

Large debris in amended soils can cause 
localized erosion. Trash/harmful materials 
can result in personal injury or 
contamination.   

□ Mixing of soils are done prior to planting  
Soil mixing before planting results in a more 
homogeneous mixing and will reduce the 
stress on plants.  

□ 
Care is taken around existing trees and 
shrubs to prevent root damage during 
construction and soil amendment 
application.  

Preservation of existing established 
vegetation is an important part of site design 
and erosion control.  

□ Soil amendments are applied at the end of 
construction 

Soil amendments applied too soon in the 
construction process may become over 
compacted reducing effectiveness.  

□ Soil amendments are compatible with 
planned vegetation 

The soil amendments impact the pH and 
salinity of the soil. Some plants have 
sensitive pH and/or salinity tolerance 
ranges.  

Conceptual Design and Sizing Approach for Site Design  

• When soil amendments are used, a runoff factor of 0.1 can be used for DCV calculation for 
the amended area.  

• Amended soils should be used as part of SD-B Impervious Area Dispersion, and to increase 
the retention volume in other BMPs.  

Maintenance 

Annual maintenance may be required to determine reapplication requirements of amended soils. 
Amended soils should be regularly inspected for signs of compaction, waterlogging, and unhealthy 
vegetation.  
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E.10 HU-1 Cistern 

 

Photo Credit: Water Environment Research Foundation: WERF.org 

Description  

Cisterns are containers that can capture rooftop runoff and store it for future use. With controlled 
timing and volume release, the captured rainwater can be used for irrigation or alternative grey water 
between storm events, thereby reducing runoff volumes and associated pollutants to downstream 
water bodies. Cisterns are larger systems (generally>100 gallons) that can be self-contained 
aboveground or below ground systems. Treatment can be achieved when cisterns are used as part of 
a treatment train along with other BMPs that use captured flows in applications that do not result in 
discharges into the storm drain system. Rooftops are the ideal tributary areas for cisterns.  

Typical cistern components include:  

• Storage container, barrel or tank for holding captured flows 

• Inlet and associated valves and piping 

• Outlet and associated valves and piping 

• Overflow outlet 

• Optional pump 

• Optional first flush diverters 

• Optional roof, supports, foundation, level indicator, and other accessories 

MS4 Permit Category 

Retention 

 

Manual Category 

Harvest and Use 

 

Applicable Performance 

Standards 

Pollutant Control 

Flow Control 

 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 
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Source: City of San Diego Storm Water Standards 

Design Adaptations for Project Goals 

Site design BMP to reduce effective impervious area and DCV. Cisterns can be used as a site 
design feature to reduce the effective impervious area of the site by removing roof runoff from the 
site discharge. This can reduce the DCV and flow control requirements for the site. 

Harvest and use for storm water pollutant control. Typical uses for captured flows include 
irrigation, toilet flushing, cooling system makeup, and vehicle and equipment washing. 

Integrated storm water flow control and pollutant control configuration. Cisterns provide flow 
control in the form of volume reduction and/or peak flow attenuation and storm water treatment 
through elimination of discharges of pollutants. Additional flow control can be achieved by sizing the 
cistern to include additional detention storage and/or real-time automated flow release controls. 

Design Criteria and Considerations 

Cisterns must meet the following design criteria. Deviations from the below criteria may be approved 
at the discretion of the Authority if it is determined to be appropriate: 
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Siting and Design Intent/Rationale 

□ Cisterns are sized to detain the full DCV of 
contributing area and empty within 36 hours. 

Draining the cistern makes the storage 
volume available to capture the next 
storm.  
The applicant has an option to use a 
different drawdown time up to 96 hours 
if the volume of the facility is adjusted 
using the percent capture method in 
Appendix B.4.2. If drawdown time is 
greater than 96 hours, a vector control 
plan must be submitted to Authority. 

□ 
Cisterns are fitted with a flow control device 
such as an orifice or a valve to limit outflow in 
accordance with drawdown time requirements. 

Flow control provides flow attenuation 
benefits and limits cistern discharge to 
downstream facilities during storm 
events. 

□ 
Cisterns are designed to drain completely, 
leaving no standing water, and all entry points 
are fitted with traps or screens, or sealed. 

Complete drainage and restricted entry 
prevent mosquito habitat. 

□ 
Leaf guards and/or screens are provided to 
prevent debris from accumulating in the 
cistern. 

Leaves and organic debris can clog the 
outlet of the cistern. 

□ 
Access is provided for maintenance and the 
cistern outlets are accessible and designed to 
allow easy cleaning.  

Properly functioning outlets are needed 
to maintain proper flow control in 
accordance with drawdown time 
requirements. 

□ 
Cisterns must be designed and sited such that 
overflow will be conveyed safely overland to 
the storm drain system or discharge point. 

Safe overflow conveyance prevents 
flooding and damage of property.  

Conceptual Design and Sizing Approach for Site Design and Storm Water Pollutant Control 

1) Calculate the DCV for site design per Appendix B. 

2) Determine the locations on the site where cisterns can be located to capture and detain the 
DCV from roof areas without subsequent discharge to the storm drain system. Cisterns are 
best located in close proximity to building and other roofed structures to minimize piping. 
Cisterns can also be used as part of a treatment train upstream by increasing pollutant control 
through delayed runoff to infiltration BMPs such as bioretention without underdrain facilities. 

3) Use the sizing worksheet in Appendix B.3 to determine if full or partial capture of the DCV 
is achievable. 

4) The remaining DCV to be treated should be calculated for use in sizing downstream BMP(s). 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or duration is desired on an Authority project, significant cistern volumes 
will typically be required, and therefore the following steps should be taken prior to determination of 
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site design and storm water pollutant control. Pre-development and post-project flow rates and 
durations should be determined as discussed in Chapter 6 of the Copermittees’ original Model BMP 
Design Manual. (As previously indicated in this Manual, development within Authority jurisdiction is 
not subject to hydromodification management requirements, however this sub-section remains as a 
reference).  

1) Verify that cistern siting and design criteria have been met. Design for flow control can be 
achieved using various design configurations, shapes, and quantities of cisterns. 

2) Iteratively determine the cistern storage volume required to provide detention storage to 
reduce flow rates and durations to allowable limits. Flow rates and durations can be controlled 
from detention storage by altering outlet structure orifice size(s) and/or water control valve 
operation. 

3) Verify that the cistern is drawdown within 36 hours. The drawdown time can be estimated by 
dividing the storage volume by the rate of use of harvested water. 

4) If the cistern cannot fully provide the flow rate and duration control required by this Manual, 
a downstream structure with additional storage volume or infiltration capacity such as a 
biofiltration can be used to provide remaining flow control. 

Maintenance Overview 

Normal Expected Maintenance. Cisterns can be expected to accumulate sediment and debris that 
is small enough to pass through the inlet into the storage container. Larger debris such as leaves, or 
trash may accumulate at the inlet. Although the storage container is generally a permanent structure, 
ancillary parts including valves, piping, screens, level indicators, and other accessories will wear and 
require occasional replacement. Maintenance of a cistern generally involves: removing accumulated 
sediment and debris from the inlet and storage container on a routine basis; and replacement of 
ancillary parts on an as-needed basis. A summary table of standard inspection and maintenance 
indicators is provided within this Fact Sheet. If the system as a whole includes a pump or other 
electrical equipment, maintenance of the equipment shall be based on the manufacturer’s 
recommended maintenance plan. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The inlet is found to be obstructed at every inspection such that storm water bypasses the 
cistern. The cistern is not functioning properly if it is not capturing storm water. This would 
require addition of ancillary features to protect the inlet, or pretreatment measures within the 
watershed draining to the cistern to intercept larger debris, such as screens on roof gutters, or 
drainage inserts within catch basins. Increase the frequency of inspection until the issue is 
resolved. 

• Accumulation of sediment within one year is greater than 25 percent of the volume of the 
cistern. This means the sediment load from the tributary drainage area has diminished the 
storage volume of the cistern and the cistern will not capture the required volume of storm 
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water. This would require pretreatment measures within the tributary area draining to the 
cistern to intercept sediment. 

• The cistern is not drained between storm events. If the cistern is not drained between storm 
events, the storage volume will be diminished, and the cistern will not capture the required 
volume of storm water from subsequent storms. This would require implementation of 
practices onsite to drain and use the stored water, or a different BMP if onsite use cannot be 
reliably sustained. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
at the inlet 

Remove and properly dispose of 
accumulated materials. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Outlet blocked Clear blockage. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
in the storage container 

Remove and properly dispose of 
accumulated materials. 

• Inspect monthly. If the BMP is 25% 
full* or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove materials annually (minimum), 
or more frequently when BMP is 25% 
full* (or at manufacturer threshold if 
manufacturer threshold is less than 
25% full*) in less than one year, or if 

• accumulation blocks outlet 

Standing water in storage container 
between storm events outside of normal 
use timeframe for the stored water. 
Normal use timeframe is 36 to 96 hours 
following a storm event depending on the 
purpose and design of the cistern. 

Use the water as intended or disperse to 
landscaping. 
Implement practices onsite to drain and 
use the stored water. 
Contact the Authority to determine a 
solution if onsite use cannot be reliably 
sustained. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1- inch or 
larger storm event. 

• Maintain when needed. 

Presence of mosquitos/larvae 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
using the water as intended for irrigation or 
alternative grey water, or by dispersing to 
landscaping; second, check cistern outlet 
for blockage and clear blockage if 
applicable to restore drainage; third, install 
barriers such as screens that prevent 
mosquito access to the storage container. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. 

Leaks or other damage to ancillary parts 
including valves, piping, screens, level 
indicators, and other accessories 

Repair or replace as applicable. 
• Inspect twice per year. 

• Maintain when needed. 

http://www.mosquito.org/biology
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Leaks or other damage to storage container Repair or replace as applicable. 
• Inspect twice per year. 

• Maintain when needed. 

Cistern leaning or unstable, damage to roof, 
supports, anchors, or foundation 

Make repairs as appropriate to correct the 
problem and stabilize the system. 

• Inspect twice per year. 

• Maintain when needed. 
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E.11  INF-1 Infiltration Basin 

 

Photo Credit: http://www.stormwaterpartners.com/facilities/basin.html 

Description 

An infiltration basin typically consists of an earthen basin with a flat bottom constructed in naturally 
pervious soils. An infiltration basin retains storm water and allows it to evaporate and/or percolate 
into the underlying soils. The bottom of an infiltration basin is typically vegetated with native grasses 
or turf grass; however other types of vegetation can be used if they can survive periodic inundation 
and long inter-event dry periods. Treatment is achieved primarily through infiltration, filtration, 
sedimentation, biochemical processes and plant uptake. Infiltration basins can be constructed as linear 
trenches or as underground infiltration galleries. 

Typical infiltration basin components include:  

• Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Forebay to provide pretreatment surface ponding for captured flows 

• Vegetation selected based on basin use, climate, and ponding depth 

• Uncompacted native soils at the bottom of the facility 

• Overflow structure 

MS4 Permit Category 

Retention 

Manual Category 

Infiltration  
 

Applicable Performance 
Standard 

Pollutant Control 
Flow Control 
 

Primary Benefits 

Volume Reduction 
Peak Flow Attenuation 
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Typical Plan and Section View of an Infiltration BMP 

Design Adaptations for Project Goals 

Full infiltration BMP for storm water pollutant control. Infiltration basins can be used as a 
pollutant control BMP, designed to infiltrate runoff from direct rainfall as well as runoff from adjacent 
areas that are tributary to the BMP.  Infiltration basins must be designed with an infiltration storage 
volume (a function of the surface ponding volume) equal to the full DCV and able to meet drawdown 
time limitations. 
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Integrated storm water flow control and pollutant control configuration.  Infiltration basins can 
also be designed for flow rate and duration control by providing additional infiltration storage through 
increasing the surface ponding volume.  

Recommended Siting Criteria 

Siting Criteria Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, 
liquefaction zones) and setbacks (e.g., 
slopes, foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
Selection and design of basin is based 
on infiltration feasibility criteria and 
appropriate design infiltration rate (See 
Appendix C and D). 

Must operate as a full infiltration design and 
must be supported by drainage area and in-situ 
infiltration rate feasibility findings. 

Recommended BMP Component Divisions 

BMP Component Dimension Intent/Rationale 

Freeboard 
≥ 12 inches Freeboard minimizes risk of 

uncontrolled surface discharge. 

Ponding Area Side Slopes 

3H:1V or shallower Gentler side slopes are safer, less 
prone to erosion, able to establish 
vegetation more quickly and easier 
to maintain. 

Settling Forebay Volume 

≥ 25% of facility volume A forebay to trap sediment can 
decrease frequency of required 
maintenance. Other pretreatment 
devices may be used in accordance 
with Appendix B.6. 

Design Criteria and Considerations 

Infiltration basins must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Design Criteria Intent/Rationale 

□ Finish grade of the facility is ≤ 2% (0% 
recommended) 

Flatter surfaces reduce erosion and 
channelization with the facility. 

□ Infiltration of surface ponding is limited 
to a 36-hour drawdown time. 

Prolonged surface ponding reduce volume 
available to capture subsequent storms. 
The applicant has an option to use a different 
drawdown time up to 96 hours if the volume 
of the facility is adjusted using the percent 
capture method in Appendix B.4.2. 
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Design Criteria Intent/Rationale 
Inflow and Overflow Structures 

□ 
Inflow and outflow structures are 
accessible by required equipment (e.g., 
vactor truck) for inspection and 
maintenance. 

Maintenance will prevent clogging and ensure 
proper operation of the flow control 
structures.  

□ 
Inflow velocities are limited to 3 ft/s or 
less or use energy dissipation methods 
(e.g., riprap, level spreader) for 
concentrated inflows. 

High inflow velocities can cause erosion, scour 
and/or channeling. 

□ 

Overflow is safely conveyed to a 
downstream storm drain system or 
discharge point. Size overflow structure 
to pass 100-year peak flow for on-line 
basins and water quality peak flow for 
off-line basins. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control  

To design infiltration basins for storm water pollutant control only (no flow control required), the 
following steps should be taken: 

1) Verify that siting and design criteria have been met, including placement and basin area 
requirements, forebay volume, and maximum slopes for basin sides and bottom. 

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Use the sizing worksheet (Appendix B.4) to determine if full infiltration of the DCV is 
achievable based on the infiltration storage volume calculated from the surface ponding area 
and depth for a maximum 36-hour drawdown time. The drawdown time can be estimated by 
dividing the average depth of the basin by the design infiltration rate. Appendix D provides 
guidance on evaluating a site’s infiltration rate.  

Conceptual Design and Sizing Approach for Storm Water Pollutant Treatment and Flow Control 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
volume will typically be required, and therefore the following steps should be taken prior to 
determination of storm water pollutant control design. Pre-development and post-project flow rates 
and durations should be determined as discussed in Chapter 6 of the Copermittees’ original Model 
BMP Design Manual. (As previously indicated in this Manual, development within Authority 
jurisdiction is not subject to hydromodification management requirements, however this sub-section 
remains as a reference). 

1) Verify that siting and design criteria have been met, including placement and basin area 
requirements, forebay volume, and maximum slopes for basin sides and bottom.  
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2) Iteratively determine the surface ponding required to provide infiltration storage to reduce 
flow rates and durations to allowable limits while adhering to the maximum 36-hour 
drawdown time. Flow rates and durations can be controlled using flow splitters that route the 
appropriate inflow amounts to the infiltration basin and bypass excess flows to the 
downstream storm drain system or discharge point. 

3) If an infiltration basin cannot fully provide the flow rate and duration control required by this 
Manual, an upstream or downstream structure with appropriate storage volume such as an 
underground vault can be used to provide additional control. 

4) After the infiltration basin has been designed to meet flow control requirements, calculations 
must be completed to verify if storm water pollutant control requirements to treat the DCV 
have been met.  

Maintenance Overview 

Normal Expected Maintenance. Infiltration basins require routine maintenance to: remove 
accumulated materials such as sediment, trash or debris from the forebay and the basin; maintain 
vegetation health if the BMP includes vegetation; and maintain integrity of side slopes, inlets, energy 
dissipators, and outlets. A summary table of standard inspection and maintenance indicators is 
provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface or 
subsurface ponding longer than approximately 96 hours following a storm event poses a risk 
of vector (mosquito) breeding. Poor drainage can result from clogging of the underlying native 
soils or clogging of covers applied at the basin surface such as topsoil, mulch, or rock layer. 
The specific cause of the drainage issue must be determined and corrected. For surface-level 
basins (i.e., not underground infiltration galleries), surface cover materials can be removed and 
replaced, and/or native soils can be scarified or tilled to help reestablish infiltration. If it is 
determined that the underlying native soils have been compacted or do not have the infiltration 
capacity expected, or if the infiltration surface area is not accessible (e.g., an underground 
infiltration gallery) the Authority shall be contacted prior to any additional repairs or 
reconstruction. 

• Sediment, trash, or debris accumulation has filled the forebay or other pretreatment device 
within one month, or if no forebay or other pretreatment device is present, has filled greater 
than 25 percent of the surface ponding volume within one maintenance cycle. This means the 
load from the tributary drainage area is too high, reducing BMP function or clogging the BMP. 
This would require adding a forebay or other pretreatment measures within the tributary area 
draining to the BMP to intercept the materials if no pretreatment component is present, or 
increased maintenance frequency for an existing forebay or other pretreatment device. 
Pretreatment components, especially for sediment, will extend the life of the infiltration basin. 
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• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 

Other Special Considerations. If the infiltration basin is vegetated: Vegetated structural BMPs that 
are constructed in the vicinity of, or connected to, an existing jurisdictional water or wetland could 
inadvertently result in creation of expanded waters or wetlands. As such, vegetated structural BMPs 
have the potential to come under the jurisdiction of the United States Army Corps of Engineers, 
SDRWQCB, California Department of Fish and Wildlife, or the United States Fish and Wildlife 
Service. This could result in the need for specific resource agency permits and costly mitigation to 
perform maintenance of the structural BMP. Along with proper placement of a structural BMP, 
routine maintenance is key to preventing this scenario. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation, and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
in forebay and/or basin 

Remove and properly dispose of 
accumulated materials, (without damage to 
vegetation when applicable). 

• Inspect monthly. If the forebay is 25% 
full* or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found within the infiltration area at 
each inspection. 

• When the BMP includes a forebay, 
materials must be removed from the 
forebay when the forebay is 25% full*, 
or if accumulation within the forebay 
blocks 

• flow to the infiltration area. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Poor vegetation establishment (when the 
BMP includes vegetated surface by design) 

Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation (when the 
BMP includes vegetated surface by design) 

Remove dead or diseased vegetation, re- 
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 

Overgrown vegetation (when the BMP 
includes vegetated surface by design) 

Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such 
as adding erosion control blankets, adding 
stone at flow entry points, or minor re- 
grading to restore proper drainage 
according to the original plan. If the issue is 
not corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority 
shall be contacted prior to any additional 
repairs or reconstruction. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Standing water in infiltration basin without 
subsurface infiltration gallery for longer 
than 24-96 hours following a storm event 

Make appropriate corrective measures such 
as adjusting irrigation system, removing 
obstructions of debris or invasive 
vegetation, or removing/replacing clogged 
or compacted surface treatments and/or 
scarifying or tilling native soils. Always 
remove deposited sediments before 
scarification and use a hand-guided rotary 
tiller. If it is determined that the underlying 
native soils have been compacted or do not 
have the infiltration capacity expected, the 
Authority shall be contacted prior to any 
additional repairs or reconstruction. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 

Standing water in subsurface infiltration 
gallery for longer than 24-96 hours 
following a storm event 

This condition requires investigation of why 
infiltration is not occurring. If feasible, 
corrective action shall be taken to restore 
infiltration (e.g., flush fine sediment or 
remove and replace clogged soils). BMP 
may require retrofit if infiltration cannot be 
restored. The Authority shall be contacted 
prior to any repairs or reconstruction. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 

 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 

If mosquitos/larvae are observed: first, 
immediately remove any standing water 
by dispersing to nearby landscaping; 
second, make corrective measures as 
applicable to restore BMP drainage to 
prevent standing water. For subsurface 
infiltration galleries, ensure access covers 
are tight fitting, with gaps or holes no 
greater than 1/16 inch, and/or install 
barriers such as inserts or screens that 
prevent mosquito access to the 
subsurface storage. 
If mosquitos persist following corrective 
measures to remove standing water, or if 
the BMP design does not meet the 96-hour 
drawdown criteria because the underlying 
native soils have been compacted or do not 
have the infiltration capacity expected, the 
Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with 
concurrence from the County of San Diego 
Department of Environmental Health, may 
be required. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 
“25% full” is defined as ¼ of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the bottom 

elevation, then the materials must be removed when there is 3 inches of accumulation – this should be marked on the outflow structure). 

http://www.mosquito.org/biology
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E.12 INF-2 Bioretention  

 

Photo Credit: Ventura County Technical Guidance Document 

Description 

Bioretention (bioretention without underdrain) facilities are vegetated surface water systems that filter 
water through vegetation and soil or engineered media prior to infiltrating into native soils. These 
facilities are designed to infiltrate the full DCV. Bioretention facilities are commonly incorporated into 
the site within parking lot landscaping, along roadsides, and in open spaces. They can be constructed 
inground or partially aboveground, such as planter boxes with open bottoms (no impermeable liner 
at the bottom) to allow infiltration. Treatment is achieved through filtration, sedimentation, sorption, 
infiltration, biochemical processes and plant uptake. 

Typical bioretention without underdrain components include:  

• Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows  

• Side slope and basin bottom vegetation selected based on expected climate and ponding depth 

• Non-floating mulch layer (optional) 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer consisting of aggregate to prevent the migration of fines into uncompacted 
native soils or the optional aggregate storage layer 

• Optional aggregate storage layer for additional infiltration storage 

MS4 Permit Category 

Retention 

Manual Category 

Infiltration  
 

Applicable Performance 
Standard 

Pollutant Control  
Flow Control 
 

Primary Benefits 

Volume Reduction  
Treatment 
Peak Flow Attenuation 
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• Uncompacted native soils at the bottom of the facility 

• Overflow structure 

Design Adaptations for Project Goals 

• Full infiltration BMP for storm water pollutant control. Bioretention can be used as a 
pollutant control BMP designed to infiltrate runoff from direct rainfall as well as runoff from 
adjacent tributary areas. Bioretention facilities must be designed with an infiltration storage 
volume (a function of the ponding, media and aggregate storage volumes) equal to the full 
DCV and able to meet drawdown time limitations. 

• Integrated storm water flow control and pollutant control configuration. Bioretention 
facilities can be designed to provide flow rate and duration control. This may be accomplished 
by providing greater infiltration storage with increased surface ponding and/or aggregate 
storage volume for storm water flow control. 
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Typical Plan and Section View of a Bioretention BMP 
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Design Adaptations for Project Goals 

• Full infiltration BMP for storm water pollutant control. Bioretention can be used as a 
pollutant control BMP designed to infiltrate runoff from direct rainfall as well as runoff from 
adjacent tributary areas. Bioretention facilities must be designed with an infiltration storage 
volume (a function of the ponding, media and aggregate storage volumes) equal to the full 
DCV and able to meet drawdown time limitations. 

• Integrated storm water flow control and pollutant control configuration. Bioretention 
facilities can be designed to provide flow rate and duration control. This may be accomplished 
by providing greater infiltration storage with increased surface ponding and/or aggregate 
storage volume for storm water flow control. 

Recommended Siting Criteria 

Siting Criteria Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, 
liquefaction zones) and setbacks (e.g., 
slopes, foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
Selection and design of basin is based 
on infiltration feasibility criteria and 
appropriate design infiltration rate (See 
Appendix C and D). 

Must operate as a full infiltration design and 
must be supported by drainage area and in-situ 
infiltration rate feasibility findings. 

□ Contributing tributary area is ≤ 5 acres 
(≤ 1 acre preferred). 

Bigger BMPs require additional design features 
for proper performance. 
Contributing tributary area greater than 5 acres 
may be allowed at the discretion of the 
Authority if the following conditions are met: 
1) incorporate design features (e.g., flow 
spreaders) to minimizing short circuiting of 
flows in the BMP and 2) incorporate 
additional design features requested by the 
Authority for proper performance of the 
regional BMP. 

□ 
Finish grade of the facility is ≤ 2%. In 
long bioretention facilities where the 
potential for internal erosion and 
channelization exists, the use of check 
dams is required. 

Flatter surfaces reduce erosion and 
channelization within the facility. Internal 
check dams reduce velocity and dissipate 
energy. 
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Recommended BMP Component Dimensions 

BMP Component Dimension Intent/Rationale 

Freeboard ≥ 2 inches 

Freeboard provides room for head over 

overflow structures and minimizes risk 

of uncontrolled surface discharge. 

Surface Ponding ≥ 6 and ≤ 12 inches 

Surface ponding capacity lowers 

subsurface storage requirements. 

Deep surface ponding raises safety 

concerns. 

Surface ponding depth greater than 

12 inches (for additional pollutant 

control or surface outlet structures or 

flow-control orifices) may be allowed at 

the discretion of the Authority if the 

following conditions are met: 1) surface 

ponding depth drawdown time is less 

than 24 hours; and 2) safety issues and 

fencing requirements are considered 

(typically ponding greater than 18” will 

require a fence and/or flatter side 

slopes) and 3) potential for elevated 

clogging risk is considered. 

Ponding Area Side Slopes ≥ 3H:1V 

Gentler side slopes are safer, less prone 

to erosion, able to establish vegetation 

more quickly and easier to maintain. 

Mulch ≥ 3 inches 

Mulch will suppress weeds and maintain 

moisture for plant growth. 

Aging mulch kills pathogens and weed 

seeds and allows beneficial microbes to 

multiply. 

Media Layer ≥ 18 inches 

A deep media layer provides additional 

filtration and supports plants with 

deeper roots. Standard specifications 

shall be followed. 
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Design Criteria and Considerations 

Bioretention must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Design Criteria Intent/Rationale 
Surface Ponding 

□ Surface ponding is limited to a 24-hour 
drawdown time. 

24-hour drawdown time is recommended for 
plant health. 
Surface ponding drawdown time greater than 
24-hours but less than 96 hours may be 
allowed at the discretion of the Authority if 
certified by a landscape architect or 
agronomist. 

Vegetation 

□ 
Plantings are suitable for the climate 
and expected ponding depth. A plant list 
to aid in selection can be found in 
Appendix E.23. 

Plants suited to the climate and ponding depth 
are more likely to survive. 

□ An irrigation system with a connection 
to water supply is provided as needed. 

Seasonal irrigation might be needed to keep 
plants healthy. 

Mulch (Optional) 

□ 

A minimum of 3 inches of well-aged, 
shredded hardwood mulch that has 
been stockpiled or stored for at least 12 
months is provided. Mulch must be 
non-floating to avoid clogging of 
overflow structure. 

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch kills 
pathogens and weed seeds and allows 
beneficial microbes to multiply. 

Media Layer 

□ Media maintains a minimum filtration 
rate of 5 inches/hour over lifetime of 
facility. A minimum initial filtration rate 
of 10 inches/hour is recommended. 

A high filtration rate through the soil mix 
minimizes clogging potential and allows flows 
to quickly enter the aggregate storage layer, 
thereby minimizing bypass. 

 
□ 

Media is a minimum 18 inches deep, 
meeting either of these two media 
specifications: 
Section F.3 Bioretention Soil Media 
(BSM) or specific jurisdictional 
guidance. 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 

Standard specifications shall be followed. 

□ Alternatively, for proprietary designs 
and custom media mixes not meeting 
the media specifications, the media 
meets the pollutant treatment 
performance criteria in Section F.1. 

For non-standard or proprietary designs, 
compliance with F.1 ensures that adequate 
treatment performance will be provided. 
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Design Criteria Intent/Rationale 

□ 
Media surface area is 3% of 
contributing area times adjusted runoff 
factor or greater. Unless demonstrated 
that the BMP surface area can be 
smaller than 3% 

Greater surface area to tributary area ratios 
decreases loading rates per ft2 and therefore 
increase longevity. 

Adjusted runoff factor is to account for site 
design BMPs implemented upstream of the 
BMP (such as rain barrels, impervious area 
dispersion, etc.). Refer to Appendix B.2 
guidance. 

Filter Course Layer (Optional) 

□ 
A filter course is used to prevent 
migration of fines through layers of the 
facility. Filter fabric is not used.  

Migration of media can cause clogging of the 
aggregate storage layer void spaces or 
subgrade. Filter fabric is more likely to clog.  

□ Filter course is washed and free of 
fines. 

Washing aggregate will help eliminate fines 
that could clog the facility and impede 
infiltration. 

□ 
Filter course calculations assessing 
suitability for particle migration 
prevention have been completed. 

Gradation relationship between layers can 
evaluate factors (e.g., bridging, permeability, 
and uniformity) to determine if particle sizing 
is appropriate or if an intermediate layer is 
needed. 

Aggregate storage Layer (Optional) 

□ 

Class 2 Permeable per Caltrans 
specification 68-1.025 is 
recommended for the storage layer. 
Washed, open-graded crushed rock 
may be used, however a 4-6 inch 
washed pea gravel filter course layer 
at the top of the crushed rock is 
required. 

Washing aggregate will help eliminate fines 
that could clog the aggregate storage layer void 
spaces or subgrade. 

□ 
Maximum aggregate storage layer depth 
is determined based on the infiltration 
storage volume that will infiltrate within 
a 36-hour drawdown time. 

A maximum drawdown time to facilitate 
provision of adequate storm water storage for 
the next storm event. 

Inflow and Overflow Structures 

□ 
Inflow and overflow structures are accessible 
for inspection and maintenance. Overflow 
structures must be connected to downstream 
storm drain system or appropriate discharge 
point. 

Maintenance will prevent 
clogging and ensure proper 
operation of the flow control 
structures. 

□ 
Inflow velocities are limited to 3 ft/s or less or 
use energy dissipation methods (e.g., riprap, 
level spreader) for concentrated inflows. 

High inflow velocities can cause 
erosion, scour and/or channeling. 
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Design Criteria Intent/Rationale 

□ 
Curb cut inlets are at least 12 inches wide, have 
a 4-6 inch reveal (drop) and an apron and 
energy dissipation as needed. 

Inlets must not restrict flow and 
apron prevents blockage from 
vegetation as it grows in. Energy 
dissipation prevents erosion. 

□ 
Overflow is safely conveyed to a downstream 
storm drain system or discharge point. Size 
overflow structure to pass 100-year peak flow 
for on-line basins and water quality peak flow 
for off-line basins. 

Planning for overflow lessens the 
risk of property damage due to 
flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

To design bioretention for storm water pollutant control only (no flow control required), the following 
steps should be taken: 

1) Verify that siting and design criteria have been met, including placement and basin area 
requirements, maximum side and finish grade slope, and the recommended media surface area 
tributary ratio.  

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Use the sizing worksheet to determine if full infiltration of the DCV is achievable based on 
the available infiltration storage volume calculated from the bioretention without underdrain 
footprint area, effective depths for surface ponding, media and aggregate storage layers, and 
in-situ soil design infiltration rate for a maximum 36-hour drawdown time for the aggregate 
storage layer, with surface ponding no greater than a maximum 24-hour drawdown. The 
drawdown time can be estimated by dividing the average depth of the basin by the design 
infiltration rate of the underlying soil. Appendix D provides guidance on evaluating a site’s 
infiltration rate. A generic sizing worksheet is provided in Appendix B.4. 

4) Where the DCV cannot be fully infiltrated based on the site or bioretention constraints, an 
underdrain can be added to the design (use biofiltration with partial retention factsheet).  

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
and/or aggregate storage volumes will typically be required, and therefore the following steps should 
be taken prior to determination of storm water pollutant control design. Pre-development and post-
project flow rates and durations shall be determined as discussed in Chapter 6 of the Copermittees’ 
original Model BMP Design Manual. (As previously indicated in this Manual, development within 
Authority jurisdiction is not subject to hydromodification management requirements, however this 
sub-section remains as a reference). 

1) Verify that siting and design criteria have been met, including placement requirements, 
maximum side and finish grade slopes, and the recommended media surface area tributary 
area ratio. Design for flow control can be achieved using various design configurations. 
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2) Iteratively determine the facility footprint area, surface ponding and/or aggregate storage layer 
depth required to provide infiltration storage to reduce flow rates and durations to allowable 
limits while adhering to the maximum drawdown times for surface ponding and aggregate 
storage. Flow rates and durations can be controlled using flow splitters that route the 
appropriate inflow amounts to the bioretention facility and bypass excess flows to the 
downstream storm drain system or discharge point. 

3) If bioretention without underdrain facility cannot fully provide the flow rate and duration 
control required by the MS4 permit, an upstream or downstream structure with appropriate 
storage volume such as an underground vault can be used to provide additional control. 

4) After bioretention without underdrain BMPs have been designed to meet flow control 
requirements, calculations must be completed to verify if storm water pollutant control 
requirements to treat the DCV have been met. 

Maintenance Overview 

Normal Expected Maintenance. Bioretention requires routine maintenance to: remove accumulated 
materials such as sediment, trash or debris; maintain vegetation health; maintain infiltration capacity 
of the media layer; replenish mulch; and maintain integrity of side slopes, inlets, energy dissipators, 
and outlets. A summary table of standard inspection and maintenance indicators is provided within 
this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the BMP 
is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface ponding 
longer than approximately 96 hours following a storm event poses a risk of vector (mosquito) 
breeding. Poor drainage can result from clogging of the media layer, filter course, aggregate 
storage layer, underlying native soils, or outlet structure. The specific cause of the drainage 
issue must be determined and corrected. If it is determined that the underlying native soils have 
been compacted or do not have the infiltration capacity expected, the Authority shall be 
contacted prior to any additional repairs or reconstruction. 

• Sediment, trash, or debris accumulation greater than 25 percent of the surface ponding volume 
within one month. This means the load from the tributary drainage area is too high, reducing 
BMP function or clogging the BMP. This would require pretreatment measures within the 
tributary area draining to the BMP to intercept the materials. Pretreatment components, 
especially for sediment, will extend the life of components that are more expensive to replace 
such as media, filter course, and aggregate layers. 

• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 
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Other Special Considerations. Bioretention is a vegetated structural BMP. Vegetated structural 
BMPs that are constructed in the vicinity of, or connected to, an existing jurisdictional water or 
wetland could inadvertently result in creation of expanded waters or wetlands. As such, vegetated 
structural BMPs have the potential to come under the jurisdiction of the United States Army Corps 
of Engineers, SDRWQCB, California Department of Fish and Wildlife, or the United States Fish 
and Wildlife Service. This could result in the need for specific resource agency permits and costly 
mitigation to perform maintenance of the structural BMP. Along with proper placement of a structural 
BMP, routine maintenance is key to preventing this scenario. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation, and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
at the inlet 

Remove and properly dispose of accumulated 
materials. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Outlet blocked Clear blockage. 

• Inspect monthly and after every 0.5-
inch or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
in the storage container 

Remove and properly dispose of accumulated 
materials. 

• Inspect monthly. If the BMP is 25% 
full* or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove materials annually 
(minimum), or more frequently when 
BMP is 25% full* (or at manufacturer 
threshold if manufacturer threshold 
is less than 25% full*) in less than 
one year, or if 

• accumulation blocks outlet 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

•   Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-seed, 
re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 

Overgrown vegetation Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

2/3 of mulch has decomposed, or mulch 
has been removed 

Remove decomposed fraction and top off 
with fresh mulch to a total depth of 3 inches. 

• Inspect monthly. 

• Replenish mulch annually, or more 
frequently when needed based on 
inspection. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such as 
adding erosion control blankets, adding stone 
at flow entry points, or minor re-grading to 
restore proper drainage according to the 
original plan. If the issue is not corrected by 
restoring the BMP to the original plan and 
grade, the Authority shall be contacted prior 
to any additional repairs or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is 
not corrected by restoring the BMP 
to the original plan and grade, the 
Authority shall be contacted prior to 
any additional repairs or 
reconstruction. 

Standing water in BMP for longer than 24 
hours following a storm event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to vegetation health 

Make appropriate corrective measures such as 
adjusting irrigation system, removing 
obstructions of debris or invasive vegetation, 
or repairing/replacing clogged or compacted 
soils. If it is determined that the underlying 
native soils have been compacted or do not 
have the infiltration capacity expected, the 
Authority shall be contacted prior to any 
additional repairs or reconstruction. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If standing 
water is observed, increase inspection 
frequency to after every 0.1-inch or 
larger storm event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water. 
If mosquitos persist following corrective 
measures to remove standing water, or if the 
BMP design does not meet the 96-hour 
drawdown criteria because the underlying 
native soils have been compacted or do not 
have the infiltration capacity expected, the 
Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with concurrence 
from the County of San Diego Department 
of Environmental Health, may be required. 

• Inspect monthly and after every 0.5-
inch or larger storm event. If 
mosquitos are observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. 

“25% full” is defined as ¼ of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the bottom 

elevation, then the materials must be removed when there is 3 inches of accumulation – this should be marked on the outflow structure). 
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E.13 INF-3 Permeable Pavement (Pollutant Control) 

 

Location: Kellogg Park, San Diego, California 

Description 

Permeable pavement is pavement that allows for percolation through void spaces in the pavement 
surface into subsurface layers. The subsurface layers are designed to provide storage of storm water 
runoff so that outflows, primarily via infiltration into subgrade soils or release to the downstream 
conveyance system, can be at controlled rates. Varying levels of storm water treatment and flow 
control can be provided depending on the size of the permeable pavement system relative to its 
drainage area, the underlying infiltration rates, and the configuration of outflow controls. Pollutant 
control permeable pavement is designed to receive runoff from a larger tributary area than site design 
permeable pavement (see SD-D). Pollutant control is provided via infiltration, filtration, sorption, 
sedimentation, and biodegradation processes. 

Typical permeable pavement components include, from top to bottom:  

• Permeable surface layer 

• Bedding layer for permeable surface 

• Aggregate storage layer with optional underdrain(s) 

• Optional final filter course layer over uncompacted existing subgrade  

MS4 Permit Category 

Retention 
Flow-through Treatment 
Control 
 

Manual Category 

Infiltration 
Flow-through Treatment 
Control  
 

Applicable Performance 
Standard 

Pollutant Control 

Flow Control 

 

Primary Benefits 

Volume Reduction  
Peak Flow Attenuation 
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Typical Plan and Section View of a Permeable Pavement BMP 
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Subcategories of permeable pavement include modular paver units or paver blocks, pervious concrete, 
porous asphalt, and turf pavers. These subcategory variations differ in the material used for the 
permeable surface layer but have similar functions and characteristics below this layer.  

Design Adaptations for Project Goals 

Site design BMP to reduce impervious area and DCV. See site design option SD-D. 

Full infiltration BMP for storm water pollutant control. Permeable pavement without an underdrain 
and without impermeable liners can be used as a pollutant control BMP, designed to infiltrate runoff 
from direct rainfall as well as runoff from adjacent areas that are tributary to the pavement. The system 
must be designed with an infiltration storage volume (a function of the aggregate storage volume) 
equal to the full DCV and able to meet drawdown time limitations. 

Partial infiltration BMP with flow-through treatment for storm water pollutant control. Permeable 
pavement can be designed so that a portion of the DCV is infiltrated by providing an underdrain with 
infiltration storage below the underdrain invert. The infiltration storage depth should be determined 
by the volume that can be reliably infiltrated within drawdown time limitations. Water discharged 
through the underdrain is considered flow-through treatment and is not considered biofiltration 
treatment. Storage provided above the underdrain invert is included in the flow-through treatment 
volume. 

Flow-through treatment BMP for storm water pollutant control. The system may be lined and/or 
installed over impermeable native soils with an underdrain provided at the bottom to carry away 
filtered runoff. Water quality treatment is provided via unit treatment processes other than infiltration. 
This configuration is considered to provide flow-through treatment, not biofiltration treatment. 
Significant aggregate storage provided above the underdrain invert can provide detention storage, 
which can be controlled via inclusion of an orifice in an outlet structure at the downstream end of the 
underdrain. PDPs have the option to add saturated storage to the flow-through configuration in order 
to reduce the DCV that the BMP is required to treat. Saturated storage can be added to this design by 
including an upturned elbow installed at the downstream end of the underdrain or via an internal weir 
structure designed to maintain a specific water level elevation. The DCV can be reduced by the amount 
of saturated storage provided. 

Integrated storm water flow control and pollutant control configuration. With any of the above 
configurations, the system can be designed to provide flow rate and duration control. This may include 
having a deeper aggregate storage layer that allows for significant detention storage above the 
underdrain, which can be further controlled via inclusion of an outlet structure at the downstream end 
of the underdrain.  

Recommended Siting Criteria  

Siting Criteria Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential hazards 
(e.g., slope stability, landslides, liquefaction 
zones) and setbacks (e.g., slopes, foundations, 
utilities). 

Must not negatively impact existing site 
geotechnical concerns. 
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Siting Criteria Intent/Rationale 

□ Selection must be based on infiltration 
feasibility criteria. 

Full or partial infiltration designs must be 
supported by drainage area feasibility 
findings. 

□ 
Permeable pavement is not placed in an area 
with significant overhanging trees or other 
vegetation. 

Leaves and organic debris can clog the 
pavement surface. 

□ Minimum depth to groundwater and bedrock 
≥ 10 ft. 

A minimum separation facilitates 
infiltration and lessens the risk of 
negative groundwater impacts. 

□ 
Contributing tributary area includes effective 
sediment source control and/or pretreatment 
measures such as raised curbed or grass filter 
strips. 

Sediment can clog the pavement surface. 

□ 
Direct discharges to permeable pavement are 
only from downspouts carrying “clean” roof 
runoff that are equipped with filters to remove 
gross solids. 

Roof runoff typically carries less 
sediment than runoff from other 
impervious surfaces and is less likely to 
clog the pavement surface. 

Recommended BMP Component Dimensions  

BMP Component  Dimension  Intent/Rationale 

Bedding Layer 1-2 inches (typical) 
Bedding (e.g., sand, aggregate) 
provided to stabilize and level the 
surface. 

Aggregate Storage  ≥ 6 inches  A minimum depth of aggregate 
provides structural stability for 
expected pavement loads.  

Underdrain Diameter  ≥ 6 inches  Smaller diameter underdrains are 
prone to clogging. 

Design Criteria and Considerations 

Permeable pavements must meet the following design criteria. Deviations from the below criteria may 
be approved at the discretion of the Authority if it is determined to be appropriate: 

Design Criteria Intent/Rationale 

□ 
An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration should not be 
allowed. 

Lining prevents storm water from impacting 
groundwater and/or sensitive environmental 
or geotechnical features. Incidental 
infiltration, when allowable, can aid in 
pollutant removal and groundwater recharge. 

□ 
For pollutant control permeable pavement, 
the ratio of the total drainage area (including 
the permeable pavement) to the permeable 
pavement should not exceed 4:1. 

Higher ratios increase the potential for 
clogging but may be acceptable for relatively 
clean tributary areas. 
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Design Criteria Intent/Rationale 

□ Finish grade of the permeable pavement has 
a slope ≤ 5%. 

Flatter surfaces facilitate increased runoff 
capture. 

Permeable Surface Layer  

□ 
Permeable surface layer type is appropriately 
chosen based on pavement use and 
expected vehicular loading. 

Pavement may wear more quickly if not 
durable for expected loads or frequencies. 

□ Permeable surface layer type is appropriate 
for expected pedestrian traffic. 

Expected demographic and accessibility 
needs (e.g., adults, children, seniors, runners, 
high-heeled shoes, wheelchairs, strollers, 
bikes) requires selection of appropriate 
surface layer type that will not impede 
pedestrian needs. 

Bedding Layer for Permeable Surface  

□ 
Bedding thickness and material is 
appropriate for the chosen permeable 
surface layer type. 

Porous asphalt requires a 2- to 4-inch layer 
of asphalt and a 1- to 2-inch layer of choker 
course (single-sized crushed aggregate, one-
half inch) to stabilize the surface.  
Pervious concrete also requires an aggregate 
course of clean gravel or crushed stone with 
a minimum number of fines.  
Permeable Interlocking Concrete Paver 
requires 1 or 2 inches of sand or No. 8 
aggregate to allow for leveling of the paver 
blocks.  
Similar to Permeable Interlocking Concrete 
Paver, plastic grid systems also require a 1- 
to 2-inch bedding course of either gravel or 
sand. 
For Permeable Interlocking Concrete Paver 
and plastic grid systems, if sand is used, a 
geotextile should be used between the sand 
course and the reservoir media to prevent 
the sand from migrating into the stone 
media. 

□ Aggregate used for bedding layer is washed 
prior to placement. 

Washing aggregate will help eliminate fines 
that could clog the permeable pavement 
system aggregate storage layer void spaces or 
underdrain. 

Media Layer (Optional) –used between bedding layer and aggregate storage layer to 
provide pollutant treatment control 

□ The pollutant removal performance of the 
media layer is documented by the applicant. 

Media used for BMP design should be 
shown via research or testing to be 
appropriate for expected pollutants of 
concern and flow rates. 
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Design Criteria Intent/Rationale 

□ A filter course is provided to separate the 
media layer from the aggregate storage layer. 

Migration of media can cause clogging of the 
aggregate storage layer void spaces or 
underdrain. 

□ 
If a filter course is used, calculations 
assessing suitability for particle migration 
prevention have been completed. 

Gradation relationship between layers can 
evaluate factors (e.g., bridging, permeability, 
and uniformity) to determine if particle 
sizing is appropriate or if an intermediate 
layer is needed. 

□ 
Consult permeable pavement manufacturer 
to verify that media layer provides required 
structural support. 

Media must not compromise the structural 
integrity or intended uses of the permeable 
pavement surface. 

Aggregate Storage Layer  

□ Aggregate used for the aggregate storage 
layer is washed and free of fines. 

Washing aggregate will help eliminate fines 
that could clog aggregate storage layer void 
spaces or underdrain. 

□ 
Minimum layer depth is 6 inches and for 
infiltration designs, the maximum depth is 
determined based on the infiltration storage 
volume that will infiltrate within a 36-hour 
drawdown time. 

A minimum depth of aggregate provides 
structural stability for expected pavement 
loads. 

Underdrain and Outflow Structures  

□ 
Underdrains and outflow structures, if used, 
are accessible for inspection and 
maintenance. 

Maintenance will improve the performance 
and extend the life of the permeable 
pavement system. 

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom 
elevation of the aggregate storage layer. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 

□ Minimum underdrain diameter is 6 inches. 
Smaller diameter underdrains are prone to 
clogging. 

□ 
Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent 
or corrugated, HDPE pipe conforming to 
AASHTO 252M or equivalent. 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and reduced 
entrance velocity into the pipe, thereby 
reducing the chances of solids migration. 

Filter Course (Optional)  

□ Filter course is washed and free of fines. 
Washing aggregate will help eliminate fines 
that could clog subgrade and impede 
infiltration. 
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Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where permeable pavement can be used in the site design to replace 
traditional pavement to reduce the impervious area and DCV. These permeable pavement 
areas can be credited toward reducing runoff generated through representation in storm water 
calculations as pervious, not impervious, areas but are not credited for storm water pollutant 
control. These permeable pavement areas should be designed as self-retaining with the 
appropriate tributary area ratio identified in the design criteria. 

2) Calculate the DCV per Appendix B, taking into account reduced runoff from self-retaining 
permeable pavement areas. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

To design permeable pavement for storm water pollutant control only (no flow control required), the 
following steps should be taken: 

1) Verify that siting and design criteria have been met, including placement requirements, 
maximum finish grade slope, and the recommended tributary area ratio for non-self-retaining 
permeable pavement. If infiltration is infeasible, the permeable pavement can be designed as 
flow-through treatment per the sizing worksheet. If infiltration is feasible, calculations should 
follow the remaining design steps. 

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Use the sizing worksheet to determine if full or partial infiltration of the DCV is achievable 
based on the available infiltration storage volume calculated from the permeable pavement 
footprint, aggregate storage layer depth, and in-situ soil design infiltration rate for a maximum 
36-hour drawdown time. The applicant has an option to use a different drawdown time up to 
96 hours if the volume of the facility is adjusted using the percent capture method in Appendix 
B.4.2. 

4) Where the DCV cannot be fully infiltrated based on the site or permeable pavement 
constraints, an underdrain must be incorporated above the infiltration storage to carry away 
runoff that exceeds the infiltration storage capacity.  

5) The remaining DCV to be treated should be calculated for use in sizing downstream BMP(s). 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant aggregate 
storage volumes will typically be required, and therefore the following steps should be taken prior to 
determination of storm water pollutant control design. Pre-development and post-project flow rates 
and durations should be determined as discussed in Chapter 6 of the Copermittees’ original Model 
BMP Design Manual. (As previously indicated in this Manual, development within Authority 
jurisdiction is not subject to hydromodification management requirements, however this sub-section 
remains as a reference). 
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1) Verify that siting and design criteria have been met, including placement requirements, 
maximum finish grade slope, and the recommended tributary area ratio for non-self-retaining 
permeable pavement. Design for flow control can be achieving using various design 
configurations, but a flow-thru treatment design will typically require a greater aggregate 
storage layer volume than designs which allow for full or partial infiltration of the DCV. 

2) Iteratively determine the area and aggregate storage layer depth required to provide infiltration 
and/or detention storage to reduce flow rates and durations to allowable limits. Flow rates 
and durations can be controlled from detention storage by altering outlet structure orifice 
size(s) and/or water control levels. Multi-level orifices can be used within an outlet structure 
to control the full range of flows. 

3) If the permeable pavement system cannot fully provide the flow rate and duration control 
required by this Manual, a downstream structure with sufficient storage volume such as an 
underground vault can be used to provide remaining controls. 

4) After permeable pavement has been designed to meet flow control requirements, calculations 
must be completed to verify if storm water pollutant control requirements to treat the DCV 
have been met. 

Maintenance Overview 

Normal Expected Maintenance. Routine maintenance of permeable pavement includes: removal 
of materials such as trash and debris accumulated on the paving surface; vacuuming of the paving 
surface to prevent clogging; and flushing paving and subsurface gravel to remove fine sediment. If the 
BMP includes underdrains and/or an outflow control structure, check and clear these features.  

Non-Standard Maintenance or BMP Failure. If the permeable pavement area is not drained 
between storm events, or if runoff sheet flows across the permeable pavement area and flows off the 
permeable pavement area during storm events, the BMP is not performing as intended to protect 
downstream waterways from pollution and/or erosion. During storm events up to the 85th percentile 
storm event (approximately 0.5 to 1 inch of rainfall in San Diego County), runoff should not flow off 
the permeable pavement area. The permeable pavement area is expected to have adequate hydraulic 
conductivity and storage such that rainfall landing on the permeable pavement and runoff from the 
surrounding drainage area will go directly into the pavement without ponding or overflow (in properly 
designed systems, the surrounding drainage area is not more than half as large as the permeable 
pavement area). Following the storm event, there should be no standing water (puddles) on the 
permeable pavement area. 

If storm water is flowing off the permeable pavement during a storm event, or if there is standing 
water on the permeable pavement surface following a storm event, this is an indicator of clogging 
somewhere within the system. Poor drainage can result from clogging of the permeable surface layer, 
any of the subsurface components, or the subgrade soils. The specific cause of the drainage issue must 
be determined and corrected. Surface or subsurface ponding longer than approximately 96 hours 
following a storm event poses a risk of vector (mosquito) breeding. Corrective maintenance, increased 
inspection and maintenance, BMP replacement, or a different BMP type will be required. If poor 
drainage persists after flushing of the paving, subsurface gravel, and/or underdrain(s) when applicable, 
or if it is determined that the underlying soils do not have the infiltration capacity expected, the 
Authority shall be contacted prior to any additional repairs or reconstruction. 
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Other Special Considerations. The runoff storage and infiltration surface area in this BMP are not 
readily accessible because they are subsurface. This means that clogging and poor drainage are not 
easily corrected. If the tributary area draining to the BMP includes unpaved areas, the sediment load 
from the tributary drainage area can be too high, reducing BMP function or clogging the BMP. All 
unpaved areas within the tributary drainage area should be stabilized with vegetation. Other 
pretreatment components to prevent transport of sediment to the paving surface, such as grass buffer 
strips, will extend the life of the subsurface components and infiltration surface. Along with proper 
stabilization measures and pretreatment within the tributary area, routine maintenance, including 
preventive vacuum/regenerative air street sweeping, is key to preventing clogging. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Preventive vacuum/regenerative air street 
sweeping 

Pavement should be swept with a vacuum 
power or regenerative air street sweeper to 
maintain infiltration through paving surface 

• Schedule/perform this preventive action 
at least twice per year. 

Accumulation of sediment, litter, or debris 
on permeable pavement surface 

Remove and properly dispose of 
accumulated materials. Inspect tributary 
area for exposed soil or other sources of 
sediment and apply stabilization measures 
to sediment source areas. Apply source 
control measures as applicable to sources of 
litter or debris. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Weeds growing on/through the permeable 
pavement surface 

Remove weeds and add features as 
necessary to prevent weed intrusion. Use 
non-chemical methods (e.g., instead of 
pesticides, control weeds using mechanical 
removal, physical barriers, and/or physical 
changes in the surrounding area adjacent to 
pavement that will preclude weed intrusion 
into the pavement). 

• Inspect monthly. 

• Remove any weeds found at each 
inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Standing water in permeable paving area or 
subsurface infiltration gallery for longer 
than 24-96 hours following a storm event 

This condition requires investigation of why 
infiltration is not occurring. If feasible, 
corrective action shall be taken to restore 
infiltration (e.g., pavement should be swept 
with a vacuum power or regenerative air 
street sweeper to restore infiltration rates, 
clear underdrains if underdrains are 
present). BMP may require retrofit if 
infiltration cannot be restored. The 
Authority shall be contacted prior to any 
repairs or reconstruction. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water.  
If mosquitos persist following corrective 
measures to remove standing water, or if 
the BMP design does not meet the 96-hour 
drawdown criteria because the underlying 
native soils have been compacted or do not 
have the infiltration capacity expected, the 
Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with 
concurrence from the County of San Diego 
Department of Environmental Health, may 
be required.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

http://www.mosquito.org/biology
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Obstructed underdrain or outlet structure 
(when the BMP includes outflow control 
structure for runoff released from 
subsurface storage via underdrain(s)) 

Clear blockage. 

• Inspect if standing water is observed for 
longer than 24-96 hours following a 
storm event. 

• Maintain when needed. 

Damage to structural components of 
subsurface infiltration gallery such as weirs 
or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

Damage to permeable paving surface (e.g., 
cracks, settlement, misaligned paver blocks, 
void spaces between paver blocks need fill 
materials replenished) 

Repair or replace damaged surface as 
appropriate. 

• Inspect annually. 

• Maintain when needed. 
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E.14 PR-1 Biofiltration with Partial Retention 

 

Location: 805 and Bonita Road, Chula vista, CA. 

Description 

Biofiltration with partial retention (partial infiltration and biofiltration) facilities are vegetated surface 
water systems that filter water through vegetation, and soil or engineered media prior to infiltrating 
into native soils, discharge via underdrain, or overflow to the downstream conveyance system. Where 
feasible, these BMPs have an elevated underdrain discharge point that creates storage capacity in the 
aggregate storage layer. Biofiltration with partial retention facilities are commonly incorporated into 
the site within parking lot landscaping, along roadsides, and in open spaces. They can be constructed 
in ground or partially aboveground, such as planter boxes with open bottoms to allow infiltration. 
Treatment is achieved through filtration, sedimentation, sorption, infiltration, biochemical processes 
and plant uptake.  

Typical biofiltration with partial retention components include:  

• Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows  

• Side Slope and basin bottom vegetation selected based on climate and ponding depth 

• Non-floating mulch layer (Optional) 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer consisting of aggregate to prevent the migration of fines into uncompacted 
native soils or the optional aggregate storage layer 

• Aggregate storage layer with underdrain(s) 

• Uncompacted native soils at the bottom of the facility 

• Overflow structure 

MS4 Permit Category 

NA 

Manual Category 

Partial Retention  

Applicable Performance 
Standard 

Pollutant Control 

Flow Control 

Primary Benefits 

Volume Reduction  
Treatment 
Peak Flow Attenuation 
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Typical Plan and Section View of a Biofiltration with Partial Retention BMP 
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Design Adaptations for Project Goals 

Partial infiltration BMP with biofiltration treatment for storm water pollutant control. 
Biofiltration with partial retention can be designed so that a portion of the DCV is infiltrated by 
providing infiltration storage below the underdrain invert. The infiltration storage depth should be 
determined by the volume that can be reliably infiltrated within drawdown time limitations. Water 
discharged through the underdrain is considered biofiltration treatment. Storage provided above the 
underdrain within surface ponding, media, and aggregate storage is included in the biofiltration 
treatment volume.  

Integrated storm water flow control and pollutant control configuration. The system can be 
designed to provide flow rate and duration control by primarily providing increased surface ponding 
and/or having a deeper aggregate storage layer. This will allow for significant detention storage, which 
can be controlled via inclusion of an orifice in an outlet structure at the downstream end of the 
underdrain. 

Recommended Siting Criteria  

Siting Criteria Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, 
liquefaction zones) and setbacks (e.g., 
slopes, foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
Selection and design of basin is based 
on infiltration feasibility criteria and 
appropriate design infiltration rate (See 
Appendix C and D). 

Must operate as a partial infiltration design and 
must be supported by drainage area and in-situ 
infiltration rate feasibility findings. 

□ Contributing tributary area shall be ≤ 
5 acres (≤ 1 acre preferred). 

Bigger BMPs require additional design features 
for proper performance. 
Contributing tributary area greater than 5 acres 
may be allowed at the discretion of the 
Authority if the following conditions are met: 
1) incorporate design features (e.g., flow 
spreaders) to minimizing short circuiting of 
flows in the BMP and 2) incorporate 
additional design features requested by the 
Authority for proper performance of the 
regional BMP. 

□ Finish grade of the facility is ≤ 2%. 
Flatter surfaces reduce erosion and 
channelization within the facility. 
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Recommended BMP Component Dimensions  

BMP Component  Dimension  Intent/Rationale 

Freeboard  ≥ 2 inches  

Freeboard provides room for head 
over overflow structures and 
minimizes risk of uncontrolled 
surface discharge. 

Surface Ponding  ≥ 6 and ≤ 12 inches 

Surface ponding capacity lowers 
subsurface storage requirements. 
Deep surface ponding raises safety 
concerns. 
Surface ponding depth greater than 
12 inches (for additional pollutant 
control or surface outlet structures 
or flow-control orifices) may be 
allowed at the discretion of the 
Authority if the following 
conditions are met: 1) surface 
ponding depth drawdown time is 
less than 24 hours; and 2) safety 
issues and fencing requirements are 
considered (typically ponding 
greater than 18” will require a fence 
and/or flatter side slopes) and 3) 
potential for elevated clogging risk 
is considered. 

Ponding Area Side Slopes  3H:1V or shallower 

Gentler side slopes are safer, less 
prone to erosion, able to establish 
vegetation more quickly and easier 
to maintain. 

Mulch  ≥ 3 inches 

Mulch will suppress weeds and 
maintain moisture for plant growth. 
Aging mulch kills pathogens and 
weed seeds and allows the 
beneficial microbes to multiply. 

Media Layer  ≥ 18 inches 

A deep media layer provides 
additional filtration and supports 
plants with deeper roots. 
Standard specifications shall be 
followed. 
For non-standard or proprietary 
designs, compliance with Appendix 
F.1 ensures that adequate treatment 
performance will be provided. 

Underdrain Diameter   ≥ 6 inches 
Smaller diameter underdrains are 
prone to clogging. 
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BMP Component  Dimension  Intent/Rationale 

Cleanout Diameter  ≥ 6 inches 
Properly spaced cleanouts will 
facilitate underdrain maintenance. 

Design Criteria and Considerations 

Biofiltration with partial retention must meet the following design criteria and considerations. 
Deviations from the below criteria may be approved at the discretion of the Authority if it is 
determined to be appropriate: 

Design Criteria Intent/Rationale 
Surface Ponding 

□ Surface ponding is limited to a 24-hour 
drawdown time. 

Surface ponding limited to 24 hours for 
plant health. Surface ponding drawdown 
time greater than 24-hours but less than 
96 hours may be allowed at the 
discretion of the Authority if certified by 
a landscape architect or agronomist. 

Vegetation 

□ 
Plantings are suitable for the climate and 
expected ponding depth. A plant list to aid in 
selection can be found in Appendix E.23 

Plants suited to the climate and ponding 
depth are more likely to survive. 

Design Criteria Intent/Rationale 

□ An irrigation system with a connection to 
water supply should be provided as needed. 

Seasonal irrigation might be needed to 
keep plants healthy. 

Mulch (Optional) 

□ 
A minimum of 3 inches of well-aged, shredded 
hardwood mulch that has been stockpiled or 
stored for at least 12 months is provided. 
Mulch must be non-floating to avoid clogging 
of overflow structure.  

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch 
kills pathogens and weed seeds and 
allows the beneficial microbes to 
multiply. 

Media Layer 

□ 

Media maintains a minimum filtration rate of 
5 inches/hour over lifetime of facility. An 
initial filtration rate of 8 to 12 inches/hour is 
recommended to allow for clogging over time; 
the initial filtration rate should not exceed 12 
inches per hour. 

A filtration rate of at least 5 inches per 
hour allows soil to drain between events 
and allows flows to relatively quickly 
enter the aggregate storage layer, thereby 
minimizing bypass. The initial rate 
should be higher than long term target 
rate to account for clogging over time. 
However, an excessively high initial rate 
can have a negative impact on treatment 
performance, therefore an upper limit is 
needed. 
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Design Criteria Intent/Rationale 

□ 

Media is a minimum 18 inches deep, meeting 
either of these two media specifications: 
City of San Diego Storm Water Standards 
Appendix F (February 2016, unless superseded 
by more recent edition) or County of San 
Diego Low Impact Development Handbook: 
Appendix G -Bioretention Soil Specification 
(June 2014, unless superseded by more recent 
edition). 
Alternatively, for proprietary designs and 
custom media mixes not meeting the media 
specifications contained in the 2016 City Storm 
Water Standards or County LID Manual, the 
media meets the pollutant treatment 
performance criteria in Section F.1. 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 
Standard specifications shall be followed. 
For non-standard or proprietary designs, 
compliance with Appendix F.1 ensures 
that adequate treatment performance will 
be provided. 

Design Criteria Intent/Rationale 

□ 
Media surface area is 3% of contributing area 
times adjusted runoff factor or greater. Unless 
demonstrated that the BMP surface area can 
be smaller than 3%. 

Greater surface area to tributary area 
ratios: a) maximizes volume retention as 
required by the MS4 Permit and 
b) decrease loading rates per ft2 and 
therefore increase longevity. 
Adjusted runoff factor is to account for 
site design BMPs implemented upstream 
of the BMP (such as rain barrels, 
impervious area dispersion, etc.). Refer 
to Appendix B.2 guidance. 
Use Worksheet B.5-1 Line 26 to estimate 
the minimum surface area required per 
these criteria. 

□ 
Where receiving waters are impaired or have a 
TMDL for nutrients, the system is designed 
with nutrient sensitive media design (see fact 
sheet BF-2). 

Potential for pollutant export is partly a 
function of media composition; media 
design must minimize potential for 
export of nutrients, particularly where 
receiving waters are impaired for 
nutrients. 

Filter Course Layer 

□ 
A filter course is used to prevent migration of 
fines through layers of the facility. Filter fabric 
is not used.  

Migration of media can cause clogging of 
the aggregate storage layer void spaces or 
subgrade. Filter fabric is more likely to 
clog.  

□ Filter course is washed and free of fines. 
Washing aggregate will help eliminate 
fines that could clog the facility  
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Design Criteria Intent/Rationale 

□ 
Filter course calculations assessing suitability 
for particle migration prevention have been 
completed. 

Gradation relationship between layers 
can evaluate factors (e.g., bridging, 
permeability, and uniformity) to 
determine if particle sizing is appropriate 
or if an intermediate layer is needed. 

Aggregate Storage Layer  

□ 

Class 2 Permeable per Caltrans specification 
68-1.025 is recommended for the storage layer. 
Washed, open-graded crushed rock may be 
used, however a 4-6 inch washed pea gravel 
filter course layer at the top of the crushed 
rock is required. 

Washing aggregate will help eliminate 
fines that could clog the aggregate 
storage layer void spaces or subgrade. 

□ 
Maximum aggregate storage layer depth below 
the underdrain invert is determined based on 
the infiltration storage volume that will 
infiltrate within a 36-hour drawdown time. 

A maximum drawdown time is needed 
for vector control and to facilitate 
providing storm water storage for the 
next storm event. 

Inflow, Underdrain, and Outflow Structures  

□ Inflow, underdrains and outflow structures are 
accessible for inspection and maintenance.  

Maintenance will prevent clogging and 
ensure proper operation of the flow 
control structures.  

□ 
Inflow velocities are limited to 3 ft/s or less or 
use energy dissipation methods. (e.g., riprap, 
level spreader) for concentrated inflows. 

High inflow velocities can cause erosion, 
scour and/or channeling. 

□ 
Curb cut inlets are at least 12 inches wide, have 
a 4-6 inch reveal (drop) and an apron and 
energy dissipation as needed.  

Inlets must not restrict flow and apron 
prevents blockage from vegetation as it 
grows in. Energy dissipation prevents 
erosion. 

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom 
elevation of the aggregate storage layer. 

A minimal separation from subgrade or 
the liner lessens the risk of fines entering 
the underdrain and can improve 
hydraulic performance by allowing 
perforations to remain unblocked. 

□ Minimum underdrain diameter is 6 inches. 
Smaller diameter underdrains are prone 
to clogging. 

□ 
Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent or 
corrugated, HDPE pipe conforming to 
AASHTO 252M or equivalent. 

Slotted underdrains provide greater 
intake capacity, clog resistant drainage, 
and reduced entrance velocity into the 
pipe, thereby reducing the chances of 
solids migration. 
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Design Criteria Intent/Rationale 

□ 
An underdrain cleanout with a minimum 6-
inch diameter and lockable cap is placed every 
250 to 300 feet as required based on 
underdrain length. 

Properly spaced cleanouts will facilitate 
underdrain maintenance. 

□ 
Overflow is safely conveyed to a downstream 
storm drain system or discharge point. Size 
overflow structure to pass 100-year peak flow 
for on-line infiltration basins and water quality 
peak flow for off-line basins. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Nutrient Sensitive Media Design 

To design biofiltration with partial retention with underdrain for storm water pollutant control only 
(no flow control required), the following steps should be taken: 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

To design biofiltration with partial retention and an underdrain for storm water pollutant control only 
(no flow control required), the following steps should be taken: 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Generalized sizing procedure is presented in Appendix B.5. The surface ponding should be 
verified to have a maximum 24-hour drawdown time. 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
and/or aggregate storage volumes will typically be required, and therefore the following steps should 
be taken prior to determination of storm water pollutant control design. Pre-development and post-
project flow rates and durations should be determined as discussed in Chapter 6 of the Copermittees’ 
original Model BMP Design Manual. (As previously indicated in this Manual, development within 
Authority jurisdiction is not subject to hydromodification management requirements, however this 
sub-section remains as a reference). 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2) Iteratively determine the facility footprint area, surface ponding and/or aggregate storage layer 
depth required to provide detention and/or infiltration storage to reduce flow rates and 
durations to allowable limits. Flow rates and durations can be controlled from detention 
storage by altering outlet structure orifice size(s) and/or water control levels. Multi-level 
orifices can be used within an outlet structure to control the full range of flows. 
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3) If biofiltration with partial retention cannot fully provide the flow rate and duration control 
required by this Manual, an upstream or downstream structure with significant storage volume 
such as an underground vault can be used to provide remaining controls. 

4) After biofiltration with partial retention has been designed to meet flow control requirements, 
calculations must be completed to verify if storm water pollutant control requirements to treat 
the DCV have been met. 

Maintenance Overview 

Normal Expected Maintenance. Biofiltration with partial retention requires routine maintenance 
to: remove accumulated materials such as sediment, trash or debris; maintain vegetation health; 
maintain infiltration capacity of the media layer; replenish mulch; and maintain integrity of side slopes, 
inlets, energy dissipators, and outlets. A summary table of standard inspection and maintenance 
indicators is provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface ponding 
longer than approximately 96 hours following a storm event poses a risk of vector (mosquito) 
breeding. Poor drainage can result from clogging of the media layer, filter course, aggregate 
storage layer, underdrain, or outlet structure. The specific cause of the drainage issue must be 
determined and corrected. 

• Sediment, trash, or debris accumulation greater than 25 percent of the surface ponding volume 
within one month. This means the load from the tributary drainage area is too high, reducing 
BMP function or clogging the BMP. This would require pretreatment measures within the 
tributary area draining to the BMP to intercept the materials. Pretreatment components, 
especially for sediment, will extend the life of components that are more expensive to replace 
such as media, filter course, and aggregate layers. 

• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 

Other Special Considerations. Biofiltration with partial retention is a vegetated structural BMP. 
Vegetated structural BMPs that are constructed in the vicinity of, or connected to, an existing 
jurisdictional water or wetland could inadvertently result in creation of expanded waters or wetlands. 
As such, vegetated structural BMPs have the potential to come under the jurisdiction of the United 
States Army Corps of Engineers, SDRWQCB, California Department of Fish and Wildlife, or the 
United States Fish and Wildlife Service. This could result in the need for specific resource agency 
permits and costly mitigation to perform maintenance of the structural BMP. Along with proper 
placement of a structural BMP, routine maintenance is key to preventing this scenario. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 

Remove and properly dispose of 
accumulated materials, without damage to 
the vegetation or compaction of the media 
layer. 

• Inspect monthly. If the BMP is 25% full* 
or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found at each inspection. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Overgrown vegetation Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

2/3 of mulch has decomposed, or mulch 
has been removed 

Remove decomposed fraction and top off 
with fresh mulch to a total depth of 3 
inches. 

• Inspect monthly. 

• Replenish mulch annually, or more 
frequently when needed based on 
inspection. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such 
as adding erosion control blankets, adding 
stone at flow entry points, or minor re-
grading to restore proper drainage 
according to the original plan. If the issue is 
not corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority 
shall be contacted prior to any additional 
repairs or reconstruction. 

Standing water in BMP for longer than 24 
hours following a storm event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to vegetation health 

Make appropriate corrective measures such 
as adjusting irrigation system, removing 
obstructions of debris or invasive 
vegetation, clearing underdrains, or 
repairing/replacing clogged or compacted 
soils. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water. 
If mosquitos persist following corrective 
measures to remove standing water, or if 
the BMP design does not meet the 96-hour 
drawdown criteria due to release rates 
controlled by an orifice installed on the 
underdrain, the Authority shall be contacted 
to determine a solution. A different BMP 
type, or a Vector Management Plan 
prepared with concurrence from the 
County of San Diego Department of 
Environmental Health, may be required. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Underdrain clogged Clear blockage. 

• Inspect if standing water is observed for 
longer than 24-96 hours following a 
storm event. 

• Maintain when needed. 

 
  

http://www.mosquito.org/biology
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E.15 BF-1 Biofiltration 

 

        Location: 43rd Street and Logan Avenue, San Diego, California 

Description 

Biofiltration (Bioretention with underdrain) facilities are vegetated surface water systems that filter 
water through vegetation, and soil or engineered media prior to discharge via underdrain or overflow 
to the downstream conveyance system. Bioretention with underdrain facilities are commonly 
incorporated into the site within parking lot landscaping, along roadsides, and in open spaces. Because 
these types of facilities have limited or no infiltration, they are typically designed to provide enough 
hydraulic head to move flows through the underdrain connection to the storm drain system. 
Treatment is achieved through filtration, sedimentation, sorption, biochemical processes and plant 
uptake.  

Typical bioretention with underdrain components include:  

• Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows  

• Side slope and basin bottom vegetation selected based on expected climate and ponding depth 

• Non-floating mulch layer (Optional) 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer consisting of aggregate to prevent the migration of fines into uncompacted 
native soils or the aggregate storage layer 

• Aggregate storage layer with underdrain(s) 

• Impermeable liner or uncompacted native soils at the bottom of the facility 

• Overflow structure 

MS4 Permit Category 

Biofiltration 
 

Manual Category 

Biofiltration  
 

Applicable Performance 
Standard 

Pollutant Control 

Flow Control 

 

Primary Benefits 

Treatment 
Volume Reduction (Incidental) 
Peak Flow Attenuation (Optional) 
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Typical Plan and Section View of a Biofiltration BMP 
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Design Adaptations for Project Goals 

Biofiltration Treatment BMP for storm water pollutant control. The system is lined or un-lined 
to provide incidental infiltration, and an underdrain is provided at the bottom to carry away filtered 
runoff. This configuration is considered to provide biofiltration treatment via flow through the media 
layer. Storage provided above the underdrain within surface ponding, media, and aggregate storage is 
considered included in the biofiltration treatment volume. Saturated storage within the aggregate 
storage layer can be added to this design by raising the underdrain above the bottom of the aggregate 
storage layer or via an internal weir structure designed to maintain a specific water level elevation. 

Integrated storm water flow control and pollutant control configuration. The system can be 
designed to provide flow rate and duration control by primarily providing increased surface ponding 
and/or having a deeper aggregate storage layer above the underdrain. This will allow for significant 
detention storage, which can be controlled via inclusion of an outlet structure at the downstream end 
of the underdrain.  

Recommended Siting Criteria  

Siting Criteria Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential hazards 
(e.g., slope stability, landslides, liquefaction 
zones) and setbacks (e.g., slopes, foundations, 
utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration or lateral flows should 
not be allowed. 

Lining prevents storm water from 
impacting groundwater and/or sensitive 
environmental or geotechnical features. 
Incidental infiltration, when allowable, 
can aid in pollutant removal and 
groundwater recharge. 

□ Contributing tributary area shall be ≤ 5 acres 
(≤ 1 acre preferred). 

Bigger BMPs require additional design 
features for proper performance. 
Contributing tributary area greater than 5 
acres may be allowed at the discretion of 
the Authority if the following conditions 
are met: 1) incorporate design features 
(e.g., flow spreaders) to minimizing short 
circuiting of flows in the BMP and 2) 
incorporate additional design features 
requested by the Authority for proper 
performance of the regional BMP. 

□ Finish grade of the facility is ≤ 2%. 
Flatter surfaces reduce erosion and 
channelization within the facility. 
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Recommended BMP Component Dimensions 

BMP Component  Dimension  Intent/Rationale 

Freeboard  ≥ 2 inches  

Freeboard provides room for head 
over overflow structures and 
minimizes risk of uncontrolled 
surface discharge. 

Surface Ponding  ≥ 6 and ≤ 12 inches 

Surface ponding capacity lowers 
subsurface storage requirements. 
Deep surface ponding raises safety 
concerns. 
Surface ponding depth greater than 
12 inches (for additional pollutant 
control or surface outlet structures 
or flow-control orifices) may be 
allowed at the discretion of the 
Authority if the following 
conditions are met: 1) surface 
ponding depth drawdown time is 
less than 24 hours; and 2) safety 
issues and fencing requirements are 
considered (typically ponding 
greater than 18” will require a fence 
and/or flatter side slopes) and 3) 
potential for elevated clogging risk 
is considered. 

Ponding Area Side Slopes  3H:1V or shallower 

Gentler side slopes are safer, less 
prone to erosion, able to establish 
vegetation more quickly and easier 
to maintain. 

Mulch  ≥ 3 inches  

Mulch will suppress weeds and 
maintain moisture for plant growth. 
Aging mulch kills pathogens and 
weed seeds and allows the 
beneficial microbes to multiply. 

Media Layer  ≥ 18 inches  

A deep media layer provides 
additional filtration and supports 
plants with deeper roots. Standard 
specifications shall be followed. 
For non-standard or proprietary 
designs, compliance with F.1 
ensures that adequate treatment 
performance will be provided. 

Underdrain Diameter  ≥ 6 inches  
Smaller diameter underdrains are 
prone to clogging. 

Cleanout Diameter  ≥ 6 inches  
Properly spaced cleanouts will 
facilitate underdrain maintenance. 
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Design Criteria and Considerations 

Bioretention with underdrain must meet the following design criteria. Deviations from the below 
criteria may be approved at the discretion of the Authority if it is determined to be appropriate: 

Design Criteria Intent/Rationale 
Surface Ponding 

□ Surface ponding is limited to a 24-hour 
drawdown time. 

Surface ponding limited to 24 hours for 
plant health. Surface ponding drawdown 
time greater than 24-hours but less than 
96 hours may be allowed at the 
discretion of the P&EAD if certified by 
a landscape architect or agronomist. 

Vegetation 

□ 
Plantings are suitable for the climate and 
expected ponding depth. A plant list to aid in 
selection can be found in Appendix E.23. 

Plants suited to the climate and ponding 
depth are more likely to survive. 

□ An irrigation system with a connection to 
water supply should be provided as needed. 

Seasonal irrigation might be needed to 
keep plants healthy. 

Mulch (Optional) 

□ 
A minimum of 3 inches of well-aged, shredded 
hardwood mulch that has been stockpiled or 
stored for at least 12 months is provided. 

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch 
kills pathogens and weed seeds and 
allows the beneficial microbes to 
multiply. 

Media Layer 

□ 

Media maintains a minimum filtration rate of 
5 inches/hour over lifetime of facility. An 
initial filtration rate of 8 to 12 inches/hour is 
recommended to allow for clogging over time; 
the initial filtration rate should not exceed 
12 inches per hour. 

A filtration rate of at least 5 inches per 
hour allows soil to drain between events. 
The initial rate should be higher than 
long term target rate to account for 
clogging over time. However, an 
excessively high initial rate can have a 
negative impact on treatment 
performance, therefore an upper limit is 
needed. 
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Design Criteria Intent/Rationale 

□ 

Media is a minimum 18 inches deep, meeting 
either of these two media specifications: 
City of San Diego Storm Water Standards 
Appendix F (February 2016, unless superseded 
by more recent edition) or County of San 
Diego Low Impact Development Handbook: 
Appendix G -Bioretention Soil Specification 
(June 2014, unless superseded by more recent 
edition). 
Alternatively, for proprietary designs and 
custom media mixes not meeting the media 
specifications contained in the 2016 City 
Storm Water Standards or County LID 
Manual, the media meets the pollutant 
treatment performance criteria in Section F.1. 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 
 
Standard specifications shall be followed. 
 
For non-standard or proprietary designs, 
compliance with F.1 ensures that 
adequate treatment performance will be 
provided. 

□ 
Media surface area is 3% of contributing area 
times adjusted runoff factor or greater. Unless 
demonstrated that the BMP surface area can 
be smaller than 3%. 

Greater surface area to tributary area 
ratios: a) maximizes volume retention as 
required by the MS4 Permit and b) 
decrease loading rates per ft2 and 
therefore increase longevity. 
Adjusted runoff factor is to account for 
site design BMPs implemented upstream 
of the BMP (such as rain barrels, 
impervious area dispersion, etc.). Refer 
to Appendix B.2 guidance. 
Use Worksheet B.5-1 Line 26 to estimate 
the minimum surface area required per 
these criteria. 

□ 
Where receiving waters are impaired or have a 
TMDL for nutrients, the system is designed 
with nutrient sensitive media design (see fact 
sheet BF-2). 

Potential for pollutant export is partly a 
function of media composition; media 
design must minimize potential for 
export of nutrients, particularly where 
receiving waters are impaired for 
nutrients. 

Filter Course Layer 

□ 
A filter course is used to prevent migration of 
fines through layers of the facility. Filter fabric 
is not used.  

Migration of media can cause clogging of 
the aggregate storage layer void spaces or 
subgrade. Filter fabric is more likely to 
clog.  

□ Filter course is washed and free of fines. 
Washing aggregate will help eliminate 
fines that could clog the facility and 
impede infiltration. 
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Design Criteria Intent/Rationale 

□ 
Filter course calculations assessing suitability 
for particle migration prevention have been 
completed. 

Gradation relationship between layers 
can evaluate factors (e.g., bridging, 
permeability, and uniformity) to 
determine if particle sizing is appropriate 
or if an intermediate layer is needed. 

Aggregate Storage Layer  

□ 

Class 2 Permeable per Caltrans specification 
68-1.025 is recommended for the storage layer. 
Washed, open-graded crushed rock may be 
used, however a 4-6 inch washed pea gravel 
filter course layer at the top of the crushed 
rock is required. 

Washing aggregate will help eliminate 
fines that could clog the aggregate 
storage layer void spaces or subgrade. 

□ 
The depth of aggregate provided (12-inch 
typical) and storage layer configuration is 
adequate for providing conveyance for 
underdrain flows to the outlet structure. 

Proper storage layer configuration and 
underdrain placement will minimize 
facility drawdown time. 

Inflow, Underdrain, and Outflow Structures  

□ Inflow, underdrains and outflow structures are 
accessible for inspection and maintenance. 

Maintenance will prevent clogging and 
ensure proper operation of the flow 
control structures.  

□ 
Inflow velocities are limited to 3 ft/s or less or 
use energy dissipation methods. (e.g., riprap, 
level spreader) for concentrated inflows. 

High inflow velocities can cause erosion, 
scour and/or channeling. 

□ 
Curb cut inlets are at least 12 inches wide, have 
a 4-6 inch reveal (drop) and an apron and 
energy dissipation as needed.  

Inlets must not restrict flow and apron 
prevents blockage from vegetation as it 
grows in. Energy dissipation prevents 
erosion. 

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom 
elevation of the aggregate storage layer. 

A minimal separation from subgrade or 
the liner lessens the risk of fines entering 
the underdrain and can improve 
hydraulic performance by allowing 
perforations to remain unblocked. 

□ Minimum underdrain diameter is 6 inches. 
Smaller diameter underdrains are prone 
to clogging. 

□ 
Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent or 
corrugated, HDPE pipe conforming to 
AASHTO 252M or equivalent. 

Slotted underdrains provide greater 
intake capacity, clog resistant drainage, 
and reduced entrance velocity into the 
pipe, thereby reducing the chances of 
solids migration. 

□ 
An underdrain cleanout with a minimum 6-
inch diameter and lockable cap is placed every 
250 to 300 feet as required based on 
underdrain length. 

Properly spaced cleanouts will facilitate 
underdrain maintenance. 
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Design Criteria Intent/Rationale 

□ 
Overflow is safely conveyed to a downstream 
storm drain system or discharge point Size 
overflow structure to pass 100-year peak flow 
for on-line infiltration basins and water quality 
peak flow for off-line basins. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

To design bioretention with underdrain for storm water pollutant control only (no flow control 
required), the following steps should be taken: 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Use the sizing worksheet presented in Appendix B.5 to size biofiltration BMPs. 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
and/or aggregate storage volumes will typically be required, and therefore the following steps should 
be taken prior to determination of storm water pollutant control design. Pre-development and post-
project flow rates and durations should be determined as discussed in Chapter 6 of the Copermittees’ 
original Model BMP Design Manual. (As previously indicated in this Manual, development within 
Authority jurisdiction is not subject to hydromodification management requirements, however this 
sub-section remains as a reference). 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2) Iteratively determine the facility footprint area, surface ponding and/or aggregate storage layer 
depth required to provide detention storage to reduce flow rates and durations to allowable 
limits. Flow rates and durations can be controlled from detention storage by altering outlet 
structure orifice size(s) and/or water control levels. Multi-level orifices can be used within an 
outlet structure to control the full range of flows.  

3) If bioretention with underdrain cannot fully provide the flow rate and duration control 
required by this Manual, an upstream or downstream structure with significant storage volume 
such as an underground vault can be used to provide remaining controls. 

4) After bioretention with underdrain has been designed to meet flow control requirements, 
calculations must be completed to verify if storm water pollutant control requirements to treat 
the DCV have been met. 
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Maintenance Overview 

Normal Expected Maintenance. Biofiltration requires routine maintenance to: remove 
accumulated materials such as sediment, trash or debris; maintain vegetation health; maintain 
infiltration capacity of the media layer; replenish mulch; and maintain integrity of side slopes, inlets, 
energy dissipators, and outlets. A summary table of standard inspection and maintenance indicators is 
provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface ponding 
longer than approximately 96 hours following a storm event poses a risk of vector (mosquito) 
breeding. Poor drainage can result from clogging of the media layer, filter course, aggregate 
storage layer, underdrain, or outlet structure. The specific cause of the drainage issue must be 
determined and corrected. 

• Sediment, trash, or debris accumulation greater than 25 percent of the surface ponding volume 
within one month. This means the load from the tributary drainage area is too high, reducing 
BMP function or clogging the BMP. This would require pretreatment measures within the 
tributary area draining to the BMP to intercept the materials. Pretreatment components, 
especially for sediment, will extend the life of components that are more expensive to replace 
such as media, filter course, and aggregate layers. 

• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 

Other Special Considerations. Biofiltration is a vegetated structural BMP. Vegetated structural 
BMPs that are constructed in the vicinity of, or connected to, an existing jurisdictional water or 
wetland could inadvertently result in creation of expanded waters or wetlands. As such, vegetated 
structural BMPs have the potential to come under the jurisdiction of the United States Army Corps 
of Engineers, SDRWQCB, California Department of Fish and Wildlife, or the United States Fish and 
Wildlife Service. This could result in the need for specific resource agency permits and costly 
mitigation to perform maintenance of the structural BMP. Along with proper placement of a structural 
BMP, routine maintenance is key to preventing this scenario. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 

Remove and properly dispose of 
accumulated materials, without damage to 
the vegetation or compaction of the media 
layer. 

• Inspect monthly. If the BMP is 25% full* 
or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found at each inspection. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable 
• Inspect annually. 

• Maintain when needed. 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Overgrown vegetation Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

2/3 of mulch has decomposed, or mulch 
has been removed 

Remove decomposed fraction and top off 
with fresh mulch to a total depth of 3 
inches. 

• Inspect monthly. 

• Replenish mulch annually, or more 
frequently when needed based on 
inspection. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such 
as adding erosion control blankets, adding 
stone at flow entry points, or minor re-
grading to restore proper drainage 
according to the original plan. If the issue is 
not corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority 
shall be contacted prior to any additional 
repairs or reconstruction. 

Standing water in BMP for longer than 24 
hours following a storm event 
Surface ponding longer than approximately 
24 hours following a storm event may be 
detrimental to vegetation health 

Make appropriate corrective measures such 
as adjusting irrigation system, removing 
obstructions of debris or invasive 
vegetation, clearing underdrains, or 
repairing/replacing clogged or compacted 
soils. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water. 
If mosquitos persist following corrective 
measures to remove standing water, or if 
the BMP design does not meet the 96-hour 
drawdown criteria due to release rates 
controlled by an orifice installed on the 
underdrain, the Authority shall be contacted 
to determine a solution. A different BMP 
type, or a Vector Management Plan 
prepared with concurrence from the 
County of San Diego Department of 
Environmental Health, may be required.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Underdrain clogged Clear blockage. 

• Inspect if standing water is observed for 
longer than 24-96 hours following a 
storm event. 

• Maintain when needed. 
“25% full” is defined as ¼ of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the bottom 
elevation, then the materials must be removed when there is 3 inches of accumulation – this should be marked on the outflow structure). 
 

 

  

http://www.mosquito.org/biology
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E.16 BF-2 Nutrient Sensitive Media Design 
Some studies of bioretention with underdrains have observed export of nutrients, particularly 
inorganic nitrogen (nitrate and nitrite) and dissolved phosphorus. This has been observed to be a 
short-lived phenomenon in some studies or a long-term issue in some studies. The composition of 
the soil media, including the chemistry of individual elements is believed to be an important factor in 
the potential for nutrient export. Organic amendments, often compost, have been identified as the 
most likely source of nutrient export. The quality and stability of organic amendments can vary widely.   

The biofiltration media specifications contained in the County of San Diego Low Impact 
Development Handbook: Appendix G -Bioretention Soil Specification (June 2014, unless superseded 
by more recent edition) and the City of San Diego Low Impact Development Design Manual (page 
B-18) (July 2011, unless superseded by more recent edition) were developed with consideration of the 
potential for nutrient export. These specifications include criteria for individual component 
characteristics and quality in order to control the overall quality of the blended mixes. As of the 
publication of this Manual, the June 2014 County of San Diego specifications provide more detail 
regarding mix design and quality control. 

The City and County specifications noted above were developed for general purposes to meet 
permeability and treatment goals. In cases where the BMP discharges to receiving waters with nutrient 
impairments or nutrient TMDLs, the biofiltration media should be designed with the specific goal of 
minimizing the potential for export of nutrients from the media. Therefore, in addition to adhering to 
the City or County media specifications, the following guidelines should be followed: 

1. Select plant palette to minimize plant nutrient needs 

A landscape architect or agronomist should be consulted to select a plant palette that minimizes 
nutrient needs. Utilizing plants with low nutrient needs results in less need to enrich the biofiltration 
soil mix. If nutrient quantity is then tailored to plants with lower nutrient needs, these plants will 
generally have less competition from weeds, which typically need higher nutrient content. The 
following practices are recommended to minimize nutrient needs of the plant palette: 

• Utilize native, drought-tolerant plants and grasses where possible. Native plants 
generally have a broader tolerance for nutrient content and can be longer lived in leaner/lower 
nutrient soils.  

• Start plants from smaller starts or seed. Younger plants are generally more tolerant of lower 
nutrient levels and tend to help develop soil structure as they grow. Given the lower cost of 
smaller plants, the project should be able to accept a plant mortality rate that is somewhat 
higher than starting from larger plants and providing high organic content. 

2. Minimize excess nutrients in media mix  

Once the low-nutrient plant palette is established (item 1), the landscape architect and/or agronomist 
should be consulted to assist in the design of a biofiltration media to balance the interests of plant 
establishment, water retention capacity (irrigation demand), and the potential for nutrient export. The 
following guidelines should be followed: 
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• The mix should not exceed the nutrient needs of plants. In conventional landscape design, 
the nutrient needs of plants are often exceeded intentionally in order to provide a factor of 
safety for plant survival. This practice must be avoided in biofiltration media as excess nutrients 
will increase the chance of export. The mix designer should keep in mind that nutrients can be 
added later (through mulching, tilling of amendments into the surface), but it is not possible to 
remove nutrients, once added.  

• The actual nutrient content and organic content of the selected organic amendment 
source should be determined when specifying mix proportions. Nutrient content (i.e., 
C:N ratio; plant extractable nutrients) and organic content (i.e., percent organic material) are 
relatively inexpensive to measure via standard agronomic methods and can provide important 
information about mix design. If mix design relies on approximate assumption about 
nutrient/organic content and this is not confirmed with testing (or the results of prior 
representative testing), it is possible that the mix could contain much more nutrient than 
intended.  

• Nutrients are better retained in soils with higher cation exchange capacity.  Cation 
exchange capacity can be increased through selection of organic material with naturally high 
cation exchange capacity, such as peat or coconut coir pith, and/or selection of inorganic 
material with high cation exchange capacity such as some sands or engineered minerals (e.g., 
low P-index sands, zeolites, rhyolites, etc.). Including higher cation exchange capacity materials 
would tend to reduce the net export of nutrients. Natural silty materials also provide cation 
exchange capacity; however potential impacts to permeability need to be considered. 

• Focus on soil structure as well as nutrient content. Soil structure is loosely defined as the 
ability of the soil to conduct and store water and nutrients as well as the degree of aeration of 
the soil. Soil structure can be more important than nutrient content in plant survival and 
biologic health of the system. If a good soil structure can be created with very low amounts of 
organic amendment, plants survivability should still be provided. Although soil structure 
generally develops with time, biofiltration media can be designed to promote earlier 
development of soil structure. Soil structure is enhanced by the use of amendments with high 
humus content (as found in well-aged organic material). In addition, soil structure can be 
enhanced through the use of organic material with a distribution of particle sizes (i.e., a more 
heterogeneous mix).  

• Consider alternatives to compost. Compost, by nature, is a material that is continually 
evolving and decaying. It can be challenging to determine whether tests previously done on a 
given compost stock are still representative. It can also be challenging to determine how the 
properties of the compost will change once placed in the media bed. More stable materials 
such as aged coco coir pith, peat, biochar, shredded bark, and/or other amendments should 
be considered.  

With these considerations, it is anticipated that less than 10 percent organic amendment by volume 
could be used, while still balancing plant survivability and water retention. If compost is used, 
designers should strongly consider utilizing less than 10 percent by volume. 

3. Design with partial retention and/or internal water storage 
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An internal water storage zone, as described in Fact Sheet PR-1 is believed to improve retention of 
nutrients. For lined systems, an internal water storage zone worked by providing a zone that fluctuates 
between aerobic and anaerobic conditions, resulting in nitrification/denitrification.  In soils that will 
allow infiltration, a partial retention design (PR-1) allows significant volume reduction and can also 
promote nitrification/denitrification.  

Acknowledgment: This fact sheet has been adapted from the Orange County Technical Guidance 
Document (May 2011). It was originally developed based on input from: Deborah Deets, City of Los 
Angeles Bureau of Sanitation, Drew Ready, Center for Watershed Health, Rick Fisher, ASLA, City of 
Los Angeles Bureau of Engineering, Dr. Garn Wallace, Wallace Laboratories, Glen Dake, GDML, 
and Jason Schmidt, Tree People. The guidance provided herein does not reflect the individual opinions 
of any individual listed above and should not be cited or otherwise attributed to those listed.  

Maintenance Overview  

Refer to maintenance information provided in the Biofiltration (BF-1) Fact Sheet. Adjust maintenance 
actions and reporting if required based on the specific media design.  
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E.17 BF-3 Proprietary Biofiltration Systems 
The purpose of this fact sheet is to help explain the potential role of proprietary BMPs in meeting 
biofiltration requirements, when full retention of the DCV is not feasible. The fact sheet does not 
describe design criteria like the other fact sheets in this appendix because this information varies by 
BMP product model.  

Criteria for Use of a Proprietary BMP as a Biofiltration BMP 

A proprietary BMP may be acceptable as a “biofiltration BMP” under the following conditions: 

1) The BMP meets the minimum design criteria listed in Appendix F, including the pollutant 
treatment performance standard in Appendix F.1;  

2) The BMP is designed and maintained in a manner consistent with its performance 
certifications (See explanation in Appendix F.2); and 

3) The BMP is acceptable at the discretion of the Authority. In determining the acceptability of 
a BMP, the Authority should consider, as applicable, (a) the data submitted; (b) 
representativeness of the data submitted; (c) consistency of the BMP performance claims with 
pollutant control objectives; certainty of the BMP performance claims; (d) for projects within 
the public right of way and/or capital projects: maintenance requirements, cost of maintenance 
activities, relevant previous local experience with operation and maintenance of the BMP type, 
ability to continue to operate the system in event that the vending company is no longer 
operating as a business; and (e) other relevant factors. If a proposed BMP is not accepted by 
the Authority, a written explanation/reason will be provided to the applicant. 

Guidance for Sizing a Proprietary BMP as a Biofiltration BMP 

Proprietary biofiltration BMPs must meet the same sizing guidance as non-proprietary BMPs. Sizing 
is typically based on capturing and treating 1.50 times the DCV not reliably retained. Guidance for 
sizing biofiltration BMPs to comply with requirements of this Manual is provided in Appendix F.2. 

Jurisdiction-specific Guidance and Criteria 

  

Maintenance Overview  

Refer to manufacturer for maintenance information.  
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E.18 FT-1 Vegetated Swales 

 

Location: Eastlake Business Center, Chula Vista, California; Photo 
Credit: Eric Mosolgo 

Description 

Vegetated swales are shallow, open channels that are designed to remove storm water pollutants by 
physically straining/filtering runoff through vegetation in the channel. Swales can be used in place of 
traditional curbs and gutters and are well-suited for use in linear transportation corridors to provide 
both conveyance and treatment via filtration. An effectively designed vegetated swale achieves 
uniform sheet flow through densely vegetated areas. When soil conditions allow, infiltration and 
volume reduction are enhanced by adding a gravel drainage layer underneath the swale. Vegetated 
swales with a subsurface media layer can provide enhanced infiltration, water retention, and pollutant-
removal capabilities. Pollutant removal effectiveness can also be maximized by increasing the hydraulic 
residence time of water in swale using weirs or check dams.  

Typical vegetated swale components include:  

• Inflow distribution mechanisms (e.g., flow spreader) 

• Surface flow 

• Vegetated surface layer 

• Check dams (if required) 

• Optional aggregate storage layer with underdrain(s) 

MS4 Permit Category 

Flow-through Treatment Control 
 

Manual Category 

Flow-through Treatment Control 
 

Applicable Performance 
Standard 

Pollutant Control  

 

Primary Benefits 

Treatment 
Volume Reduction (Incidental) 
Peak Flow Attenuation 
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Typical Plan and Section View of a Vegetated Swale BMP 
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Design Adaptations for Project Goals 

Site design BMP to reduce runoff volumes and storm peaks. Swales without underdrains are an 
alternative to lined channels and pipes and can provide volume reduction through infiltration. Swales 
can also reduce the peak runoff discharge rate by increasing the time of concentration of the site and 
decreasing runoff volumes and velocities.  

Flow-through treatment BMP for storm water pollutant control. The system is lined or un-lined 
to provide incidental infiltration with an underdrain and designed to provide pollutant removal 
through settling and filtration in the channel vegetation (usually grasses). This configuration is 
considered to provide flow-through treatment via horizontal surface flow through the swale. Sizing 
for flow-through treatment control is based on the surface flow rate through the swale that meets 
water quality treatment performance objectives. 

Design Criteria and Considerations 

Vegetated swales must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, and 
liquefaction zones) and setbacks (e.g., 
slopes, foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
An impermeable liner or other hydraulic 
restriction layer is included if site 
constraints indicate that infiltration or 
lateral flows should not be allowed. 

Lining prevents storm water from 
impacting groundwater and/or sensitive 
environmental or geotechnical features. 
Incidental infiltration, when allowable, can 
aid in pollutant removal and groundwater 
recharge. 

□ Contributing tributary area ≤ 2 acres. 
Higher ratios increase the potential for 
clogging but may be acceptable for 
relatively clean tributary areas. 

□ Longitudinal slope is ≥ 1.5% and ≤ 6%. 
Flatter swales facilitate increased water 
quality treatment while minimum slopes 
prevent ponding. 

□ 
For site design goal, in-situ soil infiltration 
rate ≥ 0.5 inch/hour (if < 0.5 inch/hour, 
an underdrain is required, and design goal is 
for pollutant control only). 

Well-drained soils provide volume 
reduction and treatment. An underdrain 
should only be provided when soil 
infiltration rates are low or per geotechnical 
or groundwater concerns. 

Surface Flow 

□ 
Maximum flow depth is ≤ 6 inches or ≤ 2/3 
the vegetation length, whichever is greater. 
Ideally, flow depth will be ≥ 2 inches below 
shortest plant species.  

Flow depth must fall within the height 
range of the vegetation for effective water 
quality treatment via filtering. 
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Siting and Design Intent/Rationale 

 A minimum of 1 foot of freeboard is 
provided. 

Freeboard minimizes risk of uncontrolled 
surface discharge. 

□ Cross sectional shape is trapezoidal or 
parabolic with side slopes ≥ 3H:1V. 

Gentler side slopes are safer, less prone to 
erosion, able to establish vegetation more 
quickly and easier to maintain. 

□ Bottom width is ≥ 2 feet and ≤ 8 feet. 
A minimum of 2 feet minimizes erosion. A 
maximum of 8 feet prevents channel 
braiding. 

□ Minimum hydraulic residence time ≥ 10 
minutes. 

Longer hydraulic residence time increases 
pollutant removal. 

□ 
Swale is designed to safely convey the 10-yr 
storm event unless a flow splitter is 
included to allow only the water quality 
event. 

Planning for larger storm events lessens the 
risk of property damage due to flooding. 

□ 
Flow velocity is ≤ 1 ft/s for water quality 
event. Flow velocity for 10-yr storm event 
is ≤ 3 ft/s. 

Lower flow velocities provide increased 
pollutant removal via filtration and 
minimize erosion. 

Vegetated Surface Layer (amendment with media is Optional) 

□ 

Soil is amended with 2 inches of media 
mixed into the top 6 inches of in-situ soils, 
as needed, to promote plant growth 
(optional). For enhanced pollutant control, 
2 feet of media can be used in place of in-
situ soils. Media meets either of these two 
media specifications: 
City of San Diego Storm Water Standards 
Appendix F, February 2016); 
Or County of San Diego Low Impact 
Development Handbook, June 2014: 
Appendix G -Bioretention Soil 
Specification. 

Amended soils aid in plant establishment 
and growth. Media replacement for in-situ 
soils can improve water quality treatment 
and site design volume reduction. 

□ 
Vegetation is appropriately selected low-
growing, erosion-resistant plant species that 
effectively bind the soil, thrive under site-
specific climatic conditions and require 
little or no irrigation. 

Plants suited to the climate and expected 
flow conditions are more likely to survive. 

Check Dams 

□ Check dams are provided at 50-foot 
increments for slopes ≥ 2.5%. 

Check dams prevent erosion and increase 
the hydraulic residence time by lowering 
flow velocities and providing ponding 
opportunities. 

Filter Course Layer (For Underdrain Design) 

□ 
A filter course is used to prevent migration 
of fines through layers of the facility. Filter 
fabric is not used.  

Migration of media can cause clogging of 
the aggregate storage layer void spaces or 
subgrade. Filter fabric is more likely to clog.  
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Siting and Design Intent/Rationale 

□ Filter course is washed and free of fines. 
Washing aggregate will help eliminate fines 
that could clog the facility and impede 
infiltration. 

□ 
Filter course calculations assessing 
suitability for particle migration prevention 
have been completed. 

Gradation relationship between layers can 
evaluate factors (e.g., bridging, permeability, 
and uniformity) to determine if particle 
sizing is appropriate or if an intermediate 
layer is needed. 

Aggregate Storage Layer (For Underdrain Design) 

□ 
The depth of aggregate provided (12-inch 
typical) and storage layer configuration is 
adequate for providing conveyance for 
underdrain flows to the outlet structure. 

Proper storage layer configuration and 
underdrain placement will minimize facility 
drawdown time. 

□ Aggregate used for the aggregate storage 
layer is washed and free of fines. 

Washing aggregate will help eliminate fines 
that could clog aggregate storage layer void 
spaces or underdrain. 

Inflow and Underdrain Structures 

□ Inflow and underdrains are accessible for 
inspection and maintenance. 

Maintenance will prevent clogging and 
ensure proper operation of the flow control 
structures.  

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom 
elevation of the aggregate storage layer. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 

□ Minimum underdrain diameter is 6 inches. 
Smaller diameter underdrains are prone to 
clogging. 

□ 
Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent 
or corrugated, HDPE pipe conforming to 
AASHTO 252M or equivalent. 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and 
reduced entrance velocity into the pipe, 
thereby reducing the chances of solids 
migration. 

□ 
An underdrain cleanout with a minimum 6-
inch diameter and lockable cap is placed 
every 250 to 300 feet as required based on 
underdrain length. 

Properly spaced cleanouts will facilitate 
underdrain maintenance. 

Conceptual Design and Sizing Approach for Site Design  

1) Determine the areas where vegetated swales can be used in the site design to replace traditional 
curb and gutter facilities and provide volume reduction through infiltration.  
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Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

To design vegetated swales for storm water pollutant control only, the following steps should be taken: 

1) Verify that siting and design criteria have been met, including bottom width and longitudinal 
and side slope requirements. 

2) Calculate the design flow rate per Appendix B based on expected site design runoff for 
tributary areas. 

3) Use the sizing worksheet to determine flow-through treatment sizing of the vegetated swale 
and if flow velocity, flow depth, and hydraulic residence time meet required criteria. Swale 
configuration should be adjusted as necessary to meet design requirements. 

Maintenance Overview 

Normal Expected Maintenance. Vegetated swales require routine maintenance to: remove 
accumulated materials such as sediment, trash, and debris; maintain vegetation health; and maintain 
integrity of side slopes, channel bottom, inlets, energy dissipaters, weirs or check dams, and outlets to 
ensure runoff will be conveyed as uniform flow throughout the swale (i.e., flow will spread uniformly 
across the width of the swale as it is conveyed from upstream to downstream).  

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface ponding 
longer than approximately 96 hours following a storm event poses a risk of vector (mosquito) 
breeding. Poor drainage can result from deposited materials or overgrowth of vegetation within 
the swale blocking drainage conveyance or blocking an outlet structure, or localized erosion 
issues that cause channelization and prevent uniform flow throughout the swale. The specific 
cause of the drainage issue must be determined and corrected. If the issue is not corrected by 
restoring the BMP to the original plan and grade, the Authority shall be contacted prior to any 
additional repairs or reconstruction. 

• Sediment, trash, or debris accumulation blocking drainage becomes a chronic issue observed 
at every inspection. This means the load from the tributary drainage area is too high, reducing 
BMP function or clogging the BMP. This would require pretreatment measures within the 
tributary area draining to the BMP to intercept the materials. 

• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
Remove and properly dispose of 
accumulated materials, without damage to 
vegetation. 

• Inspect monthly. If accumulated 
materials are observed blocking drainage, 
increase inspection frequency to monthly 
plus after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found at each inspection. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

Poor vegetation establishment 
Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 

Dead or diseased vegetation 
Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Overgrown vegetation Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such 
as adding erosion control blankets, adding 
stone at flow entry points, or minor re-
grading to restore proper drainage 
according to the original plan. If the issue is 
not corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority 
shall be contacted prior to any additional 
repairs or reconstruction. 

Standing water in BMP following a storm 
event 

Make appropriate corrective measures such 
as adjusting irrigation system, removing 
obstructions of debris or invasive 
vegetation, loosening or replacing topsoil to 
allow for better infiltration, or minor re-
grading for proper drainage. If the issue is 
not corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove any standing water by 
dispersing to nearby landscaping; second, 
make corrective measures as applicable to 
restore BMP drainage to prevent standing 
water. 
If mosquitos persist following corrective 
measures to remove standing water, the 
Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with 
concurrence from the County of San Diego 
Department of Environmental Health, may 
be required.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

 

 

 

http://www.mosquito.org/biology
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E.19 FT-2 Media Filters 

 

Photo Credit: Contech Stormwater Solutions 

Description 

Media filters are manufactured devices that consist of a series of modular filters packed with 
engineered media that can be contained in a catch basin, manhole, or vault that provide treatment 
through filtration and sedimentation. The manhole or vault may be divided into multiple chambers 
where the first chamber acts as a pre-settling basin for removal of coarse sediment while the next 
chamber acts as the filter bay and houses the filter cartridges. A variety of media types are available 
from various manufacturers that can target pollutants of concern via primarily filtration, sorption, ion 
exchange, and precipitation. Specific products must be selected to meet the flow-through BMP 
selection requirements described in Appendix B.6. Treatment effectiveness is contingent upon 
proper maintenance of filter units. 

Typical media filter components include:  

• Vault for flow storage and media housing 

• Inlet and outlet 

• Media filters 

Design Adaptations for Project Goals 

Flow-through treatment BMP for storm water pollutant control. Water quality treatment is 
provided through filtration.  This configuration is considered to provide flow-through treatment, not 
biofiltration treatment.  Storage provided within the vault restricted by an outlet is considered 
detention storage and is included in calculations for the flow-through treatment volume.  

Integrated storm water flow control and pollutant control configuration. Media filters can also 
be designed for flow rate and duration control via additional detention storage. The vault storage can 

MS4 Permit Category 

Flow-through Treatment Control 
 

Manual Category 

Flow-through Treatment Control 
 

Applicable Performance 
Standard 

Pollutant Control  

Flow Control 

 

Primary Benefits 

Treatment 
Peak Flow Attenuation (Optional) 
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be designed to accommodate higher volumes than the storm water pollutant control volume and can 
utilize multi-stage outlets to mitigate both the duration and rate of flows within a prescribed range. 

Design Criteria and Considerations 

Media filters must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, 
and liquefaction zones) and setbacks 
(e.g., slopes, foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
Recommended for tributary areas with 
limited available surface area or where 
surface BMPs would restrict uses. 

Maintenance needs may be more labor intensive 
for media filters than surface BMPs. Lack of 
surface visibility creates additional risk that 
maintenance needs may not be completed in a 
timely manner. 

□ Vault storage drawdown time ≤96 
hours. 

Provides vector control. 

□ 
Vault storage drawdown time ≤36 hours 
if the vault is used for equalization of 
flows for pollutant treatment. 

Provides required capacity to treat back-to-back 
storms. Exception to the 36-hour drawdown 
criteria is allowed if additional vault storage is 
provided using the curves in Appendix B.4.2. 

Inflow and Outflow Structures  

□ 
Inflow and outflow structures are 
accessible by required equipment (e.g., 
vactor truck) for inspection and 
maintenance. 

Maintenance will prevent clogging and ensure 
proper operation of the flow control structures.  

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only  

To design a media filter for storm water pollutant control only (no flow control required), the 
following steps should be taken 

1) Verify that the selected BMP complies with BMP selection requirements in Appendix B.6. 

2) Verify that placement and tributary area requirements have been met. 

3) Calculate the required DCV and/or flow rate per Appendix B.6.3 based on expected site 
design runoff for tributary areas. 

4) Media filter can be designed either for DCV or flow rate. To estimate the drawdown time, 
divide the vault storage by the treatment rate of media filters. 
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Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant vault storage 
volume will typically be required, and therefore the following steps should be taken prior to 
determination of storm water pollutant control design. Pre-development and post-project flow rates 
and durations should be determined as discussed in Chapter 6 of the Copermittees’ original Model 
BMP Design Manual. (As previously indicated in this Manual, development within Authority 
jurisdiction is not subject to hydromodification management requirements, however this sub-section 
remains as a reference). 

1) Verify that placement and tributary area requirements have been met. 

2) Iteratively determine the vault storage volume required to provide detention storage to reduce 
flow rates and durations to allowable limits. Flow rates and durations can be controlled from 
detention storage by altering outlet structure orifice size(s) and/or water control levels. Multi-
level orifices can be used within an outlet structure to control the full range of flows to MS4. 

3) If a media filter cannot fully provide the flow rate and duration control required by this 
Manual, an upstream or downstream structure with appropriate storage volume such as an 
underground vault can be used to provide remaining controls. 

4) After the media filter has been designed to meet flow control requirements, calculations must 
be completed to verify if storm water pollutant control requirements to treat the DCV have 
been met. 

5) Verify that the vault drawdown time is 96 hours or less. To estimate the drawdown time: 

(a) Divide the vault volume by the filter surface area. 

(b) Divide the result (a) by the design filter rate.  

Maintenance Overview 

1) Normal Expected Maintenance. Media filters require routine maintenance to: remove 
accumulated materials such as sediment, trash, and debris; replace filter cartridges; and 
maintain integrity of any internal components such as weirs and piping. A summary table of 
standard inspection and maintenance indicators is provided within this Fact Sheet. 

2) Non-Standard Maintenance or BMP Failure. The normal expected maintenance described 
above ensures the BMP functionality. Lapses in the normal expected maintenance can lead to 
clogging of the BMP and potentially blocking the storm drain system. If clogging is observed, 
the BMP is not performing as intended to protect downstream waterways from pollution 
and/or erosion. In addition, clogged BMPs can lead to flooding, standing water and mosquito 
breeding habitat. Maintenance is critical to ensure the flood protection capacity of the storm 
drain system is not compromised. If proper routine maintenance is not performed, corrective 
maintenance and increased inspection and maintenance will be required. For persistent 
clogging or presence of mosquitos, contact the Authority to determine a permanent solution. 
For example, adding pretreatment measures within the tributary area draining to the BMP to 
intercept sediment, trash, and debris. Pretreatment components, especially for sediment, will 
extend the life of the filter media. For mosquitos, a Vector Management Plan, prepared with 
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concurrence from the County of San Diego Department of Environmental Health, may be 
required. 

3) Other Special Considerations. Media filters are proprietary systems that include proprietary 
media that must be replaced as part of normal expected maintenance. They are typically 
installed underground and may require entry into the underground vault to perform the 
maintenance. The BMP owner is responsible to hire a maintenance operator qualified to 
service the units. The maintenance operator must obtain the appropriate filter media and/or 
any parts that need to be replaced. If maintenance conditions require maintenance personnel 
to enter the underground structure, the maintenance personnel must be trained and certified 
in confined space entry. To find a qualified maintenance operator, the BMP owner shall 
contact the manufacturer of the proprietary BMP. 

4) The design of media filters includes consideration of the specific pollutants expected from the 
area tributary to the media filter and the specific pollutants of concern for the downstream 
waterways. Therefore, it is expected that the filter media selected during design of the project 
will not be substituted. If a need arises to substitute a different filter configuration or filter 
media, the Authority shall be contacted prior to any changes. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation, and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris. 
The threshold for removal of materials 
depends on the specific type of proprietary 
filter and configuration and shall be based 
on the manufacturer’s recommendation. In 
any case, materials must be removed if 
accumulation blocks flow through the 
BMP. 

Remove and properly dispose of 
accumulated materials. 

• Inspect monthly. 

• Remove materials annually (minimum), 
or more frequently when BMP reaches 
manufacturer’s threshold for removal of 
materials in less than one year, or if 
accumulation blocks outlet. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Spent or clogged filter media. 
The threshold for changing media depends 
on the specific type of proprietary media 
and shall be based on the manufacturer’s 
recommendation. In any case, media must 
be replaced if flow cannot pass through the 
media or passes through at less than the 
design capacity. 

Remove and properly dispose filter media 
and replace with fresh media. 

• Inspect condition of media annually or 
more frequently if recommended by 
manufacturer. 

• Inspect BMP drainage monthly and after 
every 0.5-inch or larger storm event. If 
standing water has been observed, 
increase inspection frequency to after 
every 0.1-inch or larger storm event. 

• Maintain when needed based on 
manufacturer’s threshold/indicator for 
the specific media, or if standing water in 
the BMP indicates flow cannot pass 
through the media. 

Any other recommendations pursuant to 
the proprietary filter manufacturer’s 
maintenance guide. 

Any other actions pursuant to the 
proprietary filter manufacturer’s 
maintenance guide. 

• As recommended by the proprietary 
filter manufacturer’s maintenance guide 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove and properly dispose 
any standing water; second, remove any 
accumulated materials that obstruct flow 
through the BMP to restore BMP drainage 
to prevent standing water. Ensure access 
covers are tight fitting, with gaps or holes 
no greater than 1/16 inch, and/or install 
barriers such as inserts or screens that 
prevent mosquito access to the subsurface 
storage. 
If the BMP includes a permanent sump, 
contact the Authority to determine a 
permanent solution. A different BMP type, 
or a Vector Management Plan prepared 
with concurrence from the County of San 
Diego Department of Environmental 
Health, may be required.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Damage to structural components of the 
filtration system such as weirs, underdrains, 
inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

 

  

http://www.mosquito.org/biology
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E.20 FT-3 Sand Filters 

 

Photo Credit: City of San Diego LID Manual 

Description 

Sand filters operate by filtering storm water through a 
constructed sand bed with an underdrain system. Runoff 
enters the filter and spreads over the surface. Sand filter beds 
can be enclosed within concrete structures or within earthen containment. As flows increase, water 
backs up on the surface of the filter where it is held until it can percolate through the sand. The 
treatment pathway is downward (vertical) through the media to an underdrain system that is connected 
to the downstream storm drain system. As storm water passes through the sand, pollutants are trapped 
on the surface of the filter, in the small pore spaces between sand grains or are adsorbed to the sand 
surface. The high filtration rates of sand filters, which allow a large runoff volume to pass through the 
media in a short amount of time, can provide efficient treatment for storm water runoff.  

Typical sand filter components include:  

• Forebay for pretreatment/energy dissipation 

• Surface ponding for captured flows 

• Sand filter bed 

• Aggregate storage layer with underdrain(s)  

• Overflow structure 

MS4 Permit Category 

Flow-through Treatment Control 
 

Manual Category 

Flow-through Treatment Control 
 

Applicable Performance 
Standard 

Pollutant Control  

Flow Control 

 

Primary Benefits 

Treatment 
Volume Reduction (Incidental) 
Peak Flow Attenuation (Optional) 
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Typical Plan and Section View of a Sand Filter BMP 
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Design Adaptations for Project Goals 

Flow-through treatment BMP for storm water pollutant control. The system is lined or un-lined 
to provide incidental infiltration, and an underdrain is provided at the bottom to carry away filtered 
runoff. This configuration is considered to provide flow-through treatment via vertical flow through 
the sand filter bed. Storage provided above the underdrain within surface ponding, the sand filter bed, 
and aggregate storage is considered included in the flow-through treatment volume. Saturated storage 
within the aggregate storage layer can be added to this design by including an upturned elbow installed 
at the downstream end of the underdrain or via an internal weir structure designed to maintain a 
specific water level elevation.  

Integrated storm water flow control and pollutant control configuration. The system can be 
designed to provide flow rate and duration control by primarily providing increased surface ponding 
and/or having a deeper aggregate storage layer above the underdrain. This will allow for significant 
detention storage, which can be controlled via inclusion of an outlet structure at the downstream end 
of the underdrain.  

Design Criteria and Considerations 

Sand filters must meet the following design criteria. Deviations from the below criteria may be 
approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, and 
liquefaction zones) and setbacks (e.g., slopes, 
foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration or lateral flows 
should not be allowed. 

Lining prevents storm water from impacting 
groundwater and/or sensitive environmental 
or geotechnical features. Incidental 
infiltration, when allowable, can aid in 
pollutant removal and groundwater recharge. 

□ Contributing tributary area (≤ 5 acres).  

Bigger BMPs require additional design 
features for proper performance. 
Contributing tributary area greater than 5 
acres may be allowed at the discretion of the 
Authority if the following conditions are met: 
1) incorporate design features (e.g., flow 
spreaders) to minimizing short circuiting of 
flows in the BMP and 2) incorporate 
additional design features requested by the 
Authority for proper performance of the 
regional BMP. 

□ Finish grade of facility is < 6%. 
Flatter surfaces reduce erosion and 
channelization within the facility. 
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Siting and Design Intent/Rationale 

□ Earthen side slopes are ≥ 3H:1V. 
Gentler side slopes are safer, less prone to 
erosion, able to establish vegetation more 
quickly and easier to maintain. 

□ Surface ponding is limited to a 36-hour 
drawdown time. 

Provides required capacity to treat back-to-
back storms. Exception to the 36-hour 
drawdown criteria is allowed if additional 
surface storage is provided using the curves in 
Appendix B.4.2. 

□ Surface ponding is limited to a 96-hour 
drawdown time. 

Prolonged surface ponding can create a 
vector hazard. 

□ Maximum ponding depth does not exceed 3 
feet. 

Surface ponding capacity lowers subsurface 
storage requirements and results in lower cost 
facilities. Deep surface ponding raises safety 
concerns. 

□ 
Sand filter bed consists of clean washed 
concrete or masonry sand (passing ¼ inch 
sieve) or sand similar to the ASTM C33 
gradation.  

Washing sand will help eliminate fines that 
could clog the void spaces of the aggregate 
storage layer. 

□ Sand filter bed permeability is at least 
1 inch/hour. 

A high filtration rate through the media 
allows flows to quickly enter the aggregate 
storage layer, thereby minimizing bypass. 

□ Sand filter bed depth is at least 18 inches 
deep. 

Different pollutants are removed in various 
zones of the media using several mechanisms. 
Some pollutants bound to sediment, such as 
metals, are typically removed within 18 inches 
of the media. 

□ Aggregate storage should be washed, bank-
run gravel. 

Washing aggregate will help eliminate fines 
that could clog the aggregate storage layer 
void spaces or subgrade. 

□ 
The depth of aggregate provided (12-inch 
typical) and storage layer configuration is 
adequate for providing conveyance for 
underdrain flows to the outlet structure. 

Proper storage layer configuration and 
underdrain placement will minimize facility 
drawdown time. 

□ 
Inflow, underdrains and outflow structures 
are accessible for inspection and 
maintenance. 

Maintenance will prevent clogging and ensure 
proper operation of the flow control 
structures.  

□ 
Inflow must be non-erosive sheet flow (≤ 3 
ft/s) unless an energy-dissipation device, 
flow diversion/splitter or forebay is 
installed. 

Concentrated flow and/or excessive volumes 
can cause erosion in a sand filter and can be 
detrimental to the treatment capacity of the 
system. 

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom 
elevation of the aggregate storage layer. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 
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Siting and Design Intent/Rationale 

□ Minimum underdrain diameter is 6 inches. 
Smaller diameter underdrains are prone to 
clogging. 

□ 
Underdrains should be made of slotted, 
PVC pipe conforming to ASTM D 3034 or 
equivalent or corrugated, HDPE pipe 
conforming to AASHTO 252M or 
equivalent. 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and reduced 
entrance velocity into the pipe, thereby 
reducing the chances of solids migration. 

□ 
Overflow is safely conveyed to a 
downstream storm drain system or discharge 
point. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only  

To design a sand filter for storm water pollutant control only (no flow control required), the following 
steps should be taken: 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, and maximum finish grade slope. 

2) Calculate the required DCV and/or flow rate per Appendix B.6.3 based on expected site 
design runoff for tributary areas. 

3) Sand filter can be designed either for DCV or flow rate. To estimate the drawdown time, 
divide the average ponding depth by the permeability of the filter sand. 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
and/or aggregate storage volumes will typically be required, and therefore the following steps should 
be taken prior to determination of storm water pollutant control design. Pre-development and post-
project flow rates and durations should be determined as discussed in Chapter 6 of the Copermittees’ 
original Model BMP Design Manual. (As previously indicated in this Manual, development within 
Authority jurisdiction is not subject to hydromodification management requirements, however this 
sub-section remains as a reference). 

1) Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, and maximum finish grade slope. 

2) Iteratively determine the facility footprint area, surface ponding and/or aggregate storage layer 
depth required to provide detention storage to reduce flow rates and durations to allowable 
limits. Flow rates and durations can be controlled from detention storage by altering outlet 
structure orifice size(s) and/or water control levels. Multi-level orifices can be used within an 
outlet structure to control the full range of flows. 

3) If a sand filter cannot fully provide the flow rate and duration control required by the MS4 
permit, an upstream or downstream structure with appropriate storage volume such as an 
underground vault can be used to provide remaining controls. 



 Appendix E: BMP Design Fact Sheets 

 

 E-161   February 2022 

4) After the sand filter has been designed to meet flow control requirements, calculations must 
be completed to verify if storm water pollutant control requirements to treat the DCV have 
been met. 

Maintenance Overview 

1) Normal Expected Maintenance. Sand filters require routine maintenance to: remove 
accumulated materials such as sediment, trash, and debris from the forebay; and clear the 
underdrain(s). To ensure runoff is passed through the sand bed, sand at the top of the sand 
bed (approximately 2 inches, or more if necessary) must be removed and replaced to restore 
flow when the drain time exceeds 24-96 hours. A summary table of standard inspection and 
maintenance indicators is provided within this Fact Sheet. 

2) Non-Standard Maintenance or BMP Failure. The normal expected maintenance described 
above ensures the BMP functionality. Lapses in the normal expected maintenance can lead to 
clogging of the BMP and runoff bypassing the filter. If clogging is observed, the BMP is not 
performing as intended to protect downstream waterways from pollution and/or erosion. In 
addition, clogged BMPs can lead to flooding, standing water and mosquito breeding habitat. 
Corrective maintenance and increased inspection and maintenance will be required. For 
persistent clogging or presence of mosquitos, contact the Authority to determine a permanent 
solution. For example, adding pretreatment measures within the tributary area draining to the 
BMP to intercept sediment, trash, and debris. Pretreatment components, especially for 
sediment, will extend the life of the sand bed. For mosquitos, a Vector Management Plan, 
prepared with concurrence from the County of San Diego Department of Environmental 
Health, may be required. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
in forebay and/or filter bed 

Remove and properly dispose of 
accumulated materials. 

• Inspect monthly. If the forebay is 25% 
full or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found within the filter bed at each 
inspection. 

• When the BMP includes a forebay, 
materials must be removed from the 
forebay when the forebay is 25% full*, or 
if accumulation within the forebay blocks 
flow to the filter bed. 

Standing water in BMP for longer than 24-
96 hours following a storm event 

Make appropriate corrective measures to 
restore drainage such as removing 
obstructions of debris from the forebay, 
clearing underdrains or repairing/replacing 
clogged sand bed.  

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Clogged sand bed 
This is indicated when the drain time of the 
surface of the sand bed exceeds 24-96 
hours. 

Remove and properly dispose sand from 
the top of the sand bed (approximately 
2 inches of sand, or as much as needed to 
restore flow). Restore sand depth to the 
design depth. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove and properly dispose 
any standing water by dispersing to nearby 
landscaping; second, make corrective 
measures as applicable to restore BMP 
drainage to prevent standing water. 
If mosquitos persist following corrective 
measures to remove standing water, the 
Authority shall be contacted to determine a 
solution. A different BMP type, or a Vector 
Management Plan prepared with 
concurrence from the County of San Diego 
Department of Environmental Health, may 
be required. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed 

Damage to structural components of the 
BMP such as weirs, underdrains, inlet or 
outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 

 

http://www.mosquito.org/biology
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E.21 FT-4 Dry Extended Detention Basin 

 

Location: Rolling Hills Ranch, Chula Vista, California; Photo Credit: Eric 
Mosolgo 

Description 

Dry extended detention basins are basins that have been designed to detain storm water for an 
extended period to allow sedimentation and typically drain completely between storm events. A 
portion of the dissolved pollutant load may also be removed by filtration, uptake by vegetation, and/or 
through infiltration. The slopes, bottom, and forebay of dry extended detention basins are typically 
vegetated. Considerable storm water volume reduction can occur in dry extended detention basins 
when they are located in permeable soils and are not lined with an impermeable barrier. dry extended 
detention basins are generally appropriate for developments of ten acres or larger, and have the 
potential for multiple uses including parks, playing fields, tennis courts, open space, and overflow 
parking lots. They can also be used to provide flow control by modifying the outlet control structure 
and providing additional detention storage.   

Typical dry extended detention basins components include:  

• Forebay for pretreatment 

• Surface ponding for captured flows 

• Vegetation selected based on basin use, climate, and ponding depth 

• Low flow channel, outlet, and overflow device 

• Impermeable liner or uncompacted native soils at the bottom of the facility 

MS4 Permit Category 

Flow-through Treatment Control 

Manual Category 

Flow-through Treatment Control 
 

Applicable Performance 
Standard 

Pollutant Control  

Flow Control 

 

Primary Benefits 

Treatment  
Volume Reduction (Incidental) 
Peak Flow Attenuation 



 Appendix E: BMP Design Fact Sheets 

 

 E-165   February 2022 

 

Typical Plan and Section View of a Dry Extended Detention Basin BMP 
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Design Adaptations for Project Goals 

Flow-through treatment BMP for storm water pollutant control. The system is lined or un-lined 
to provide incidental infiltration and designed to detain storm water to allow particulates and 
associated pollutants to settle out. This configuration is considered to provide flow-through treatment, 
not biofiltration treatment. Storage provided as surface ponding above a restricted outlet invert is 
considered detention storage and is included in calculations for the flow-through treatment volume. 

Integrated storm water flow control and pollutant control configuration. Dry extended 
detention basins can also be designed for flow control. The surface ponding can be designed to 
accommodate higher volumes than the storm water pollutant control volume and can utilize multi-
stage outlets to mitigate both the duration and rate of flows within a prescribed range. 

Design Criteria and Considerations 

Dry extended detention basins must meet the following design criteria. Deviations from the below 
criteria may be approved at the discretion of the Authority if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□ 
Placement observes geotechnical 
recommendations regarding potential 
hazards (e.g., slope stability, landslides, and 
liquefaction zones) and setbacks (e.g., slopes, 
foundations, utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 
An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration or lateral flows 
should not be allowed. 

Lining prevents storm water from 
impacting groundwater and/or sensitive 
environmental or geotechnical features. 
Incidental infiltration, when allowable, can 
aid in pollutant removal and groundwater 
recharge. 

□ Contributing tributary area is large (typically 
≥ 10 acres). 

Dry extended detention basins require 
significant space and are more cost-effective 
for treating larger drainage areas.   

□ Longitudinal basin bottom slope is 0 - 2%. 
Flatter slopes promote ponding and settling 
of particles. 

□ Basin length to width ratio is 
 ≥ 2:1 (L:W). 

A larger length to width ratio provides a 
longer flow path to promote settling. 

□ Forebay is included that encompasses 20 - 
30% of the basin volume. 

A forebay to trap sediment can decrease 
frequency of required maintenance. 

□ Side slopes are ≥ 3H:1V. 
Gentler side slopes are safer, less prone to 
erosion, able to establish vegetation more 
quickly and easier to maintain. 

□ Surface ponding drawdown time is between 
24 and 96 hours. 

Minimum drawdown time of 24 hours 
allows for adequate settling time and 
maximizes pollutant removal. Maximum 
drawdown time of 96 hours provides vector 
control. 
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Siting and Design Intent/Rationale 

□ 
Minimum freeboard provided is ≥1 foot for 
offline facilities and ≥2 feet for online 
facilities. 

Freeboard provides room for head over 
overflow structures and minimizes risk of 
uncontrolled surface discharge. 

□ 
Inflow and outflow structures are accessible 
by required equipment (e.g., vactor truck) for 
inspection and maintenance. 

Maintenance will prevent clogging and 
ensure proper operation of the flow control 
structures.  

□ 
A low flow channel or trench with a ≥ 2% 
slope is provided. A gravel infiltration trench 
is provided where infiltration is allowable. 

Aids in draining or infiltrating dry weather 
flows. 

□ 
Overflow is safely conveyed to a 
downstream storm drain system or discharge 
point. Size overflow structure to pass 100-
year peak flow. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

□ 
The maximum rate at which runoff is 
discharged is set below the erosive threshold 
for the site. 

Extended low flows can have erosive 
effects. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only  

To design dry extended detention basins for storm water pollutant control only (no flow control 
required), the following steps should be taken: 

1) Verify that siting and criteria have been met, including placement requirements, contributing 
tributary area, forebay volume, and maximum slopes for basin sides and bottom.  

2) Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3) Use the sizing worksheet to determine flow-through treatment sizing of the surface ponding 
of the dry extended detention basin, which includes calculations for a maximum 96-hour 
drawdown time.  

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

If control of flow rates and/or durations is desired on an Authority project, significant surface ponding 
volume will typically be required, and therefore the following steps should be taken prior to 
determination of storm water pollutant control design. Pre-development and post-project flow rates 
and durations should be determined as discussed in Chapter 6 of the Copermittees’ original Model 
BMP Design Manual. (As previously indicated in this Manual, development within Authority 
jurisdiction is not subject to hydromodification management requirements, however this sub-section 
remains as a reference). 

1) Verify that siting and criteria have been met, including placement requirements, tributary area, 
and maximum slopes for basin sides and bottom. 

2) Iteratively determine the surface ponding required to provide detention storage to reduce flow 
rates and durations to allowable limits. Flow rates and durations can be controlled from 
detention storage by altering outlet structure orifice size(s) and/or water control levels. Multi-
level orifices can be used within an outlet structure to control the full range of flows. 
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3) If a dry extended detention basin cannot fully provide the flow rate and duration control 
required by this Manual, an upstream or downstream structure with appropriate storage 
volume such as an additional basin or underground vault can be used to provide remaining 
controls. 

4) After the dry extended detention basin has been designed to meet flow control requirements, 
calculations must be completed to verify if storm water pollutant control requirements to treat 
the DCV have been met. 

Maintenance Overview 

Normal Expected Maintenance. Dry extended detention basins require routine maintenance to: 
remove accumulated materials such as sediment, trash or debris; maintain vegetation health; and 
maintain integrity of side slopes, inlets, energy dissipators, and outlets. A summary table of standard 
inspection and maintenance indicators is provided within this Fact Sheet. 

Non-Standard Maintenance or BMP Failure. If any of the following scenarios are observed, the 
BMP is not performing as intended to protect downstream waterways from pollution and/or erosion. 
Corrective maintenance, increased inspection and maintenance, BMP replacement, or a different BMP 
type will be required. 

• The BMP is not drained between storm events. Surface ponding longer than approximately 24 
hours following a storm event may be detrimental to vegetation health, and surface or 
underground ponding longer than approximately 96 hours following a storm event poses a risk 
of vector (mosquito) breeding. Poor drainage can result from clogging of underlying native 
soils and/or the outlet structure. The specific cause of the drainage issue must be determined 
and corrected. If it is determined that the drainage of the basin relies on infiltration and the 
underlying native soils have been compacted or do not have the infiltration capacity expected, 
the Authority shall be contacted prior to any additional repairs or reconstruction. 

• Sediment, trash, or debris accumulation greater than 25 percent of the surface ponding volume 
within one month. This means the load from the tributary drainage area is too high, reducing 
BMP function or clogging the BMP. This would require pretreatment measures within the 
tributary area draining to the BMP to intercept the materials.  

• Erosion due to concentrated storm water runoff flow that is not readily corrected by adding 
erosion control blankets, adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not corrected by restoring the 
BMP to the original plan and grade, the Authority shall be contacted prior to any additional 
repairs or reconstruction. 

Other Special Considerations. Some above-ground dry extended detention basins are vegetated 
structural BMPs. Vegetated structural BMPs that are constructed in the vicinity of, or connected to, 
an existing jurisdictional water or wetland could inadvertently result in creation of expanded waters or 
wetlands. As such, vegetated structural BMPs have the potential to come under the jurisdiction of the 
United States Army Corps of Engineers, SDRWQCB, California Department of Fish and Wildlife, or 
the United States Fish and Wildlife Service. This could result in the need for specific resource agency 
permits and costly mitigation to perform maintenance of the structural BMP. Along with proper 
placement of a structural BMP, routine maintenance is key to preventing this scenario. 
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Underground dry extended detention basins are typically designed to be cleaned from above-ground 
using a vactor. If maintenance conditions require maintenance personnel to enter the underground 
structure, the maintenance personnel must be trained and certified in confined space entry. 
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Summary of Standard Inspection and Maintenance 

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless 
responsibility has been formally transferred to the Authority. 

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may 
be required more frequently. Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. 
The BMP owner is responsible for conducting regular inspections to see when maintenance is needed based on the maintenance indicators. 
During the first year of operation of a structural BMP, inspection is recommended at least once prior to August 31 and then monthly from 
September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the minimum 
inspection and maintenance frequency can be determined based on the results of the first-year inspections. 

Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Accumulation of sediment, litter, or debris 
in forebay and/or basin 

Remove and properly dispose of 
accumulated materials, (without damage to 
vegetation when applicable). 

• Inspect monthly. If the forebay is 25% 
full* or more in one month, increase 
inspection frequency to monthly plus 
after every 0.1-inch or larger storm 
event. 

• Remove any accumulated materials 
found within the basin area at each 
inspection. 

• When the BMP includes a forebay, 
materials must be removed from the 
forebay when the forebay is 25% full*, or 
if accumulation within the forebay blocks 
flow to the basin. 

Obstructed inlet or outlet structure Clear blockage. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. 

• Remove any accumulated materials 
found at each inspection. 

Poor vegetation establishment (when the 
BMP includes vegetated surface by design) 

Re-seed, re-plant, or re-establish vegetation 
per original plans. 

• Inspect monthly. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Dead or diseased vegetation (when the BMP 
includes vegetated surface by design) 

Remove dead or diseased vegetation, re-
seed, re-plant, or re-establish vegetation per 
original plans. 

• Inspect monthly. 

• Maintain when needed. 

Overgrown vegetation (when the BMP 
includes vegetated surface by design) 

Mow or trim as appropriate. 
• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated irrigation flow 
Repair/re-seed/re-plant eroded areas and 
adjust the irrigation system. 

• Inspect monthly. 

• Maintain when needed. 

Erosion due to concentrated storm water 
runoff flow 

Repair/re-seed/re-plant eroded areas and 
make appropriate corrective measures such 
as adding erosion control blankets, adding 
stone at flow entry points, or minor re-
grading to restore proper drainage according 
to the original plan. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority shall 
be contacted prior to any additional repairs 
or reconstruction. 

• Inspect after every 0.5-inch or larger 
storm event. If erosion due to storm 
water flow has been observed, increase 
inspection frequency to after every 0.1-
inch or larger storm event. 

• Maintain when needed. If the issue is not 
corrected by restoring the BMP to the 
original plan and grade, the Authority 
shall be contacted prior to any additional 
repairs or reconstruction. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Standing water in above-ground BMP for 
longer than 24-96 hours following a storm 
event 

Make appropriate corrective measures such 
as adjusting irrigation system, removing 
obstructions of debris or invasive 
vegetation, or removing/replacing clogged 
or compacted surface treatments and/or 
scarifying or tilling native soils. Always 
remove deposited sediments before 
scarification and use a hand-guided rotary 
tiller. If it is determined that the drainage of 
the basin relies on infiltration and the 
underlying native soils have been compacted 
or do not have the infiltration capacity 
expected, the Authority shall be contacted 
prior to any additional repairs or 
reconstruction. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 

Standing water in underground BMP for 
longer than 24-96 hours following a storm 
event 

Make appropriate corrective measures such 
as removing obstructions at the outlet, 
clearing underdrains, or flushing fine 
sediment from aggregate layer when 
applicable. If it is determined that the 
drainage of the basin relies on infiltration 
and the underlying native soils have been 
compacted or do not have the infiltration 
capacity expected, the Authority shall be 
contacted prior to any additional repairs or 
reconstruction. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If standing water is 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed. 
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Threshold/Indicator Maintenance Action Typical Maintenance Frequency 

Presence of mosquitos/larvae 
 
For images of egg rafts, larva, pupa, and 
adult mosquitos, see 
http://www.mosquito.org/biology 
 

If mosquitos/larvae are observed: first, 
immediately remove and properly dispose 
any standing water; second, make corrective 
measures as applicable to restore BMP 
drainage to prevent standing water. For 
underground detention basins, ensure access 
covers are tight fitting, with gaps or holes no 
greater than 1/16 inch, and/or install 
barriers such as inserts or screens that 
prevent mosquito access to the subsurface 
storage. 
If mosquitos persist following corrective 
measures to remove standing water, or if the 
BMP design does not meet the 96-hour 
drawdown criteria due to release rates 
controlled by an orifice installed on the 
underdrain, the Authority shall be contacted 
to determine a solution. A different BMP 
type, or a Vector Management Plan 
prepared with concurrence from the County 
of San Diego Department of Environmental 
Health, may be required. 

• Inspect monthly and after every 0.5-inch 
or larger storm event. If mosquitos are 
observed, increase inspection frequency 
to after every 0.1-inch or larger storm 
event. 

• Maintain when needed 

Damage to structural components such as 
weirs, inlet or outlet structures 

Repair or replace as applicable. 
• Inspect annually. 

• Maintain when needed. 
“25% full” is defined as ¼ of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the bottom 

elevation, then the materials must be removed when there is 3 inches of accumulation – this should be marked on the outflow structure). 

http://www.mosquito.org/biology
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E.22 FT-5 Proprietary Flow-Through Treatment 

Control BMPs 
The purpose of this fact sheet is to help explain the potential role of proprietary BMPs in meeting 
flow thru treatment control BMP requirements. The fact sheet does not describe design criteria like 
the other fact sheets in this appendix because this information varies by BMP product model.  

Criteria for Use of a Proprietary BMP as a Flow-Through Treatment Control BMP 

A proprietary BMP may be acceptable as a “flow-through treatment control BMP” under the 
following conditions: 

1) The BMP is selected and sized consistent with the method and criteria described in Appendix 
B.6; 

2) The BMP is designed and maintained in a manner consistent with its performance 
certifications (See explanation in Appendix B.6); and 

3) The BMP is acceptable at the discretion of the Authority. In determining the acceptability of 
a BMP, the Authority should consider, as applicable, (a) the data submitted; (b) 
representativeness of the data submitted; (c) consistency of the BMP performance claims with 
pollutant control objectives; certainty of the BMP performance claims; (d) for projects within 
the public right of way and/or capital projects: maintenance requirements, cost of maintenance 
activities, relevant previous local experience with operation and maintenance of the BMP type, 
ability to continue to operate the system in event that the vending company is no longer 
operating as a business; and (e) other relevant factors. If a proposed BMP is not accepted by 
the Authority, a written explanation/reason will be provided to the applicant. 

Guidance for Sizing Proprietary BMPs  

Proprietary flow-through BMPs must meet the same sizing guidance as other flow-through treatment 
control BMPs. Guidance for sizing flow-through BMPs to comply with requirements of this Manual 
is provided in Appendix B.6. 

Maintenance Overview 

Refer to manufacturer for maintenance information.  
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E.23 PL Plant List  
 

Plant Name Irrigation Requirements Preferred Location in Basin Applicable Bioretention Sections (Un-Lined Facilities) 
Applicability to Flow-Through Planter? 

(Lined Facility) 

Latin Name Common Name 

Temporary 
Irrigation during 

Plant Establishment 
Period 

Permanent   
Irrigation (Drip/ 

Spray)(1) Basin Bottom 
Basin Side 

Slopes 

Section A 
Treatment-Only 
Bioretention in 

Hydrologic Soil Group 
A or B Soils 

Section B 
Treatment-Only 
Bioretention in 

Hydrologic Soil Group 
C or D soils 

Section C 
Treatment Plus Flow 
Control Bioretention 

in Hydrologic Soil 
Group A or B Soils 

Section D 
Treatment Plus Flow 
Control Bioretention 

in Hydrologic Soil 
Group C or D Soils 

NO 
Applicable to Un-

lined Facilities Only 
(Bioretention Only) 

YES 
Can Use in Lined or 

Un-Lined Facility 
(Flow-Through 

Planter OR 
Bioretention) 

TREES(2)           

Alnus rhombifolia White Alder X  X X X X X X X  

Platanus racemosa California Sycamore X  X X X X X X X  

Salix lasiolepsis Arroyo Willow X   X X X X X X  

Salix lucida Lance-Leaf Willow X   X X X X X X  

Sambucus mexicana Blue Elderberry X   X X X X X X  

            

SHRUBS/GROUNDCOVER           

Achillea millefolium Yarrow X   X X X    X 

Agrostis palens Thingrass X   X X X X X  X 

Anemopsis californica Yerba Manza X   X X X X X  X 

Baccharis douglasii Marsh Baccahris X X X  X X X X  X 

Carex praegracillis California Field Sedge X X X  X X X X  X 

Carex spissa San Diego Sedge X X X  X X X X  X 

Carex subfusca Rusty Sedge X X X X X X X X  X 

Distichlis spicata Salt Grass X X X  X X X X  X 

Eleocharis macrostachya Pale Spike Rush X X X  X X X X  X 

Festuca rubra Red Fescue X X X X X X    X 

Festuca californica California Fescue X X  X X X    X 

Iva hayesiana Hayes Iva X   X X X    X 

Juncus Mexicana Mexican Rush X X X X X X X X  X 

Jucus patens California Gray Rush X X X X X X X X  X 

Leymus condensatus 
‘Canyon Prince’ 

Canyon Prince Wild Rye X X X X X X X X  X 

Mahonia nevinii Nevin’s Barberry X   X X X X X  X 

Muhlenburgia rigens Deergrass X X X X X X X X  X 

Mimulus cardinalis Scarlet Monkeyflower X  X X X X    X 

Ribes speciosum Fushia Flowering Goose. X   X X X    X 

Rosa californica California Wild Rose X X  X X X    X 

Scirpus cenuus Low Bullrush X X X  X X X X  X 

Sisyrinchium bellum Blue-eyed Grass X   X X X    X 

            

 
1.  All plants will benefit from some supplemental irrigation during hot dry summer months, particularly those on basin side slopes and further inland.  
2.  All trees should be planted a min. of 10’ away from any drainpipes or structures. 
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Appendix F Biofiltration Standard and 

Checklist 

Introduction 

The MS4 Permit and this Manual define a specific category of storm water pollutant treatment BMPs 
called “biofiltration BMPs.” The MS4 Permit (Section E.3.c.1) states: 

Biofiltration BMPs must be designed to have an appropriate hydraulic loading rate to 
maximize storm water retention and pollutant removal, as well as to prevent erosion, scour, 
and channeling within the BMP, and must be sized to: 

1) Treat 1.5 times the DCV not reliably retained onsite, OR 

2) Treat the DCV not reliably retained onsite with a flow-through design that has a total 

volume, including pore spaces and pre-filter detention volume, sized to hold at least 

0.75 times the portion of the DCV not reliably retained onsite. 

A project applicant must be able to affirmatively demonstrate that a given BMP is designed and sized 
in a manner consistent with this definition to be considered as a “biofiltration BMP” as part of a 
compliant storm water management plan. Retention is defined in the MS4 Permit as 
evapotranspiration, infiltration, and harvest and use of storm water vs. discharge to a surface water 
system. 

Contents and Intended Uses 

This appendix contains a checklist of the key underlying criteria that must be met for a BMP to be 
considered a biofiltration BMP. The purpose of this checklist is to facilitate consistent review and 
approval of biofiltration BMPs that meet the “biofiltration standard” defined by the MS4 Permit.  

This checklist includes specific design criteria that are essential to defining a system as a biofiltration 
BMP; however, it does not present a complete design basis. This checklist was used to develop BMP 
Fact Sheets for PR-1 biofiltration with partial retention and BF-1 biofiltration, which do present a 
complete design basis. Therefore, biofiltration BMPs that substantially meet all aspects of the Fact 
sheets PR-1 or BF-1 should be able to complete this checklist without additional documentation 
beyond what would already be required for a project submittal.  
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Other biofiltration BMP designs1 (including both non-proprietary and proprietary designs) may also 
meet the underlying MS4 Permit requirements to be considered biofiltration BMPs. These BMPs may 
be classified as biofiltration BMPs if they (1) meet the minimum design criteria listed in this appendix, 
including the pollutant treatment performance standard in Appendix F.1, (2) are designed and 
maintained in a manner consistent with their performance certifications (See explanation in Appendix 
F.2), if applicable, and (3) are acceptable at the discretion of the P&EAD. The applicant may be 
required to provide additional studies and/or required to meet additional design criteria beyond the 
scope of this document in order to demonstrate that these criteria are met.   

Organization 

The checklist in this appendix is organized into the seven (7) main objectives associated with 
biofiltration BMP design. It describes the associated minimum criteria that must be met in order to 
qualify a biofiltration BMP as meeting the biofiltration standard. The seven main objectives are listed 
below. Specific design criteria and associated Manual references associated with each of these 
objectives is provided in the checklist in the following section. 

1) Biofiltration BMPs shall be allowed only as described in the BMP selection process in this 
Manual (i.e., retention feasibility hierarchy).  

2) Biofiltration BMPs must be sized using acceptable sizing methods described in this Manual.  

3) Biofiltration BMPs must be sited and designed to achieve maximum feasible infiltration and 
evapotranspiration. 

4) Biofiltration BMPs must be designed with a hydraulic loading rate to maximize pollutant 
retention, preserve pollutant control/sequestration processes, and minimize potential for 
pollutant washout. 

5) Biofiltration BMPs must be designed to promote appropriate biological activity to support 
and maintain treatment processes. 

6) Biofiltration BMPs must be designed to prevent erosion, scour, and channeling within the 
BMP. 

7) Biofiltration BMP must include operations and maintenance design features and planning 
considerations to provide for continued effectiveness of pollutant and flow control functions. 

Biofiltration Criteria Checklist 

The applicant shall provide documentation of compliance with each criterion in this checklist as part 
of the project submittal. The right column of this checklist identifies the submittal information that is 
recommended to document compliance with each criterion. Biofiltration BMPs that substantially meet 

 
1 Defined as biofiltration designs that do not conform to the specific design criteria described in Fact Sheets PR-1 or BF-1. This category 

includes proprietary BMPs that are sold by a vendor as well as non-proprietary BMPs that are designed and constructed of primarily of 

more elementary construction materials.  
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all aspects of Fact Sheets PR-1 or BF-1 should still use this checklist; however additional 
documentation (beyond what is already required for project submittal) should not be required.  

1. Biofiltration BMPs shall be allowed to be used only as described in the BMP selection 
process based on a documented feasibility analysis. 

Intent: This Manual defines a specific prioritization of pollutant treatment BMPs, where BMPs 
that retain water (retained includes evapotranspired, infiltrated, and/or harvested and used) 
must be used before considering BMPs that have a biofiltered discharge to the MS4 or surface 
waters. Use of a biofiltration BMP in a manner in conflict with this prioritization (i.e., without 
a feasibility analysis justifying its use) is not permitted, regardless of the adequacy of the sizing 
and design of the system. 

□ 
The project applicant has demonstrated 
that it is not technically feasible to retain 
the full DCV onsite. 

Document feasibility analysis and findings 
in SWQMP per Appendix C. 

2. Biofiltration BMPs must be sized using acceptable sizing methods. 

Intent: The MS4 Permit, and this Manual defines specific sizing methods that must be used 
to size biofiltration BMPs. Sizing of biofiltration BMPs is a fundamental factor in the amount 
of storm water that can be treated and also influences volume and pollutant retention 
processes.  

□ 
The project applicant has demonstrated 
that biofiltration BMPs are sized to meet 
one of the biofiltration sizing options 
available (Appendix B.5). 

Submit sizing worksheets (Appendix B.5) 
or other equivalent documentation with 
the SWQMP. 

3. Biofiltration BMPs must be sited and designed to achieve maximum feasible 
infiltration and evapotranspiration. 

Intent: Various decisions about BMP placement and design influence how much water is 
retained via infiltration and evapotranspiration. The MS4 Permit requires that biofiltration 
BMPs achieve maximum feasible retention (evapotranspiration and infiltration) of storm 
water volume. 

□ 

The biofiltration BMP is sited to allow for 
maximum infiltration of runoff volume 
based on the feasibility factors considered 
in site planning efforts. It is also designed 
to maximize evapotranspiration through 
the use of amended media and plants 
(biofiltration designs without amended 
media and plants may be permissible; see 
Item 5). 

Document site planning and feasibility 
analyses in SWQMP per Section 5.4. 
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□ 

For biofiltration BMPs categorized as 
“Partial Infiltration Condition” the 
infiltration storage depth in the 
biofiltration design has been selected to 
drain in 36 hours (+/-25%) or an 
alternative value shown to maximize 
infiltration on the site.   

Included documentation of estimated 
infiltration rate per Appendix D; provide 
calculations using Appendix B.4 and B.5 
to show that the infiltration storage depth 
meets this criterion. Note, depths that are 
too shallow or too deep may not be 
acceptable. 

□ 
For biofiltration BMP locations 
categorized as “Partial Infiltration 
Condition,” the infiltration storage is over 
the entire bottom of the biofiltration BMP 
footprint.  

Document on plans that the infiltration 
storage covers the entire bottom of the 
BMP (i.e., not just underdrain trenches); 
or an equivalent footprint elsewhere on 
the site. 

□ 

For biofiltration BMP locations 
categorized as “Partial Infiltration 
Condition,” the sizing factor used for the 
infiltration storage area is not less than the 
minimum biofiltration BMP sizing factors 
calculated using Worksheet B.5-1 to 
achieve 40% average annual percent 
capture within the BMP or downstream of 
the BMP. . 

Provide a table that compares the 
minimum sizing factor per Appendix B.5 
to the provided sizing factor. Note: The 
infiltration storage area could be a 
separate storage feature located 
downstream of the biofiltration BMP, not 
necessarily within the same footprint. 

□ 
An impermeable liner or other hydraulic 
restriction layer is only used when needed 
to avoid geotechnical and/or subsurface 
contamination issues in locations 
identified as “No Infiltration Condition.” 

If using an impermeable liner or hydraulic 
restriction layer, provide documentation 
of feasibility findings per Appendix C that 
recommend the use of this feature.  

□ 

The use of “compact” biofiltration BMP 
design2 is permitted only in conditions 
identified as “No Infiltration Condition” 
and where site-specific documentation 
demonstrates that the use of larger 
footprint biofiltration BMPs would be 
infeasible. 

Provide documentation of feasibility 
findings that recommend no infiltration is 
feasible. Provide site-specific information 
to demonstrate that a larger footprint 
biofiltration BMP would not be feasible. 

 
2  Compact biofiltration BMPs are defined as features with infiltration storage footprint less than the minimum sizing factors required 

to achieve 40% volume retention. Note that if a biofiltration BMP is accompanied by an infiltrating area downstream that has a footprint 

equal to at least the minimum sizing factors calculated using Worksheet B.5.1 assuming a partial infiltration condition, then it is not 

considered to be a compact biofiltration BMP for the purpose of Item 4 of the checklist. For potential configurations with a higher rate 

biofiltration BMP upstream of an larger footprint infiltration area, the BMP would still need to comply with Item 5 of this checklist for 

pollutant treatment effectiveness. 
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4. Biofiltration BMPs must be designed with a hydraulic loading rate to maximize 
pollutant retention, preserve pollutant control processes, and minimize potential for 
pollutant washout. 

Intent: Various decisions about biofiltration BMP design influence the degree to which 
pollutants are retained. The MS4 Permit requires that biofiltration BMPs achieve maximum 
feasible retention of storm water pollutants. 

□ 

 

 

□ 
 

Media selected for the biofiltration BMP 
meets minimum quality and material 
specifications per 2016 City Storm Water 
Standards or County LID Manual, 
including the maximum allowable design 
filtration rate and minimum thickness of 
media.  

OR 

Alternatively, for proprietary designs and 
custom media mixes not meeting the 
media specifications contained in the 2016 
City Storm Water Standards or County 
LID Manual, field scale testing data are 
provided to demonstrate that proposed 
media meets the pollutant treatment 
performance criteria in Section F.1 below. 

Provide documentation that media meets 
the specifications in 2016 City Storm 
Water Standards or County LID Manual.  

 

 

 

 

 

 

Provide documentation of performance 
information as described in Section F.1. 

□ 
To the extent practicable, filtration rates 
are outlet controlled (e.g., via an 
underdrain and orifice/weir) instead of 
controlled by the infiltration rate of the 
media. 

Include outlet control in designs or 
provide documentation of why outlet 
control is not practicable. 

□ 
The water surface drains to at least 
12 inches below the media surface within 
24 hours from the end of storm event 
flow to preserve plant health and promote 
healthy soil structure. 

Include calculations to demonstrate that 
drawdown rate is adequate. 

Surface ponding drawdown time greater 
than 24-hours but less than 96 hours may 
be allowed at the discretion of the 
P&EAD and ADC if certified by a 
landscape architect or agronomist. 

□ 
If nutrients are a pollutant of concern, 
design of the biofiltration BMP follows 
nutrient-sensitive design criteria.  

Follow specifications for nutrient sensitive 
design in Fact Sheet BF-2. Or provide 
alternative documentation that nutrient 
treatment is addressed and potential for 
nutrient release is minimized.  
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□ 
Media gradation calculations or geotextile 
selection calculations demonstrate that 
migration of media between layers will be 
prevented, and permeability will be 
preserved. 

Follow specification for choking layer or 
geotextile in Fact Sheet PR-1 or BF-1. Or 
include calculations to demonstrate that 
choking layer is appropriately specified.  

5. Biofiltration BMPs must be designed to promote appropriate biological activity to 
support and maintain treatment processes. 

Intent: Biological processes are an important element of biofiltration performance and 
longevity. 

□ 
Plants have been selected to be tolerant of 
project climate, design ponding depths 
and the treatment media composition. 

Provide documentation justifying plant 
selection. Refer to the plant list in 
Appendix E.23. 

□ Plants have been selected to minimize 
irrigation requirements. 

Provide documentation describing 
irrigation requirements for establishment 
and long-term operation. 

□ 
Plant location and growth will not impede 
expected long-term media filtration rates 
and will enhance long term infiltration 
rates to the extent possible.  

Provide documentation justifying plant 
selection. Refer to the plant list in 
Appendix E.23. 

□ 
If plants are not part of the biofiltration 
design, other biological processes are 
supported as needed to sustain treatment 
processes (e.g., biofilm in a subsurface 
flow wetland).  

For biofiltration designs without plants, 
describe the biological processes that will 
support effective treatment and how they 
will be sustained.  

6. Biofiltration BMPs must be designed with a hydraulic loading rate to prevent erosion, 
scour, and channeling within the BMP. 

Intent: Erosion, scour, and/or channeling can disrupt treatment processes and reduce 
biofiltration effectiveness. 

□ 
Scour protection has been provided for 
both sheet flow and pipe inflows to the 
BMP, where needed.   

Provide documentation of scour 
protection as described in Fact Sheets PR-
1 or BF-1 or approved equivalent. 

□ Where scour protection has not been 
provided, flows into and within the BMP 
are kept to non-erosive velocities. 

Provide documentation of design checks 
for erosive velocities as described in Fact 
Sheets PR-1 or BF-1 or approved 
equivalent. 
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□ 
For proprietary BMPs, the BMP is used in 
a manner consistent with manufacturer 
guidelines and conditions of its third-party 
certification3 (i.e., maximum tributary area, 
maximum inflow velocities, etc., as 
applicable). 

Provide copy of manufacturer 
recommendations and conditions of third-
party certification. 

7. Biofiltration BMP must include operations and maintenance design features and 
planning considerations for continued effectiveness of pollutant and flow control 
functions. 

Intent: Biofiltration BMPs require regular maintenance in order provide ongoing function as 
intended.  Additionally, it is not possible to foresee and avoid potential issues as part of design; 
therefore, plans must be in place to correct issues if they arise.   

□ 
The biofiltration BMP O&M plan 
describes specific inspection activities, 
regular/periodic maintenance activities 
and specific corrective actions relating to 
scour, erosion, channeling, media 
clogging, vegetation health, and inflow 
and outflow structures. 

Include O&M plan with project submittal 
as described in Chapter 7. 

□ 
Adequate site area and features have been 
provided for BMP inspection and 
maintenance access.  

Illustrate maintenance access routes, 
setbacks, maintenance features as needed 
on project water quality plans.  

□ 
For proprietary biofiltration BMPs, the 
BMP maintenance plan is consistent with 
manufacturer guidelines and conditions of 
its third-party certification (i.e., 
maintenance activities, frequencies).  

Provide copy of manufacturer 
recommendations and conditions of third-
party certification.  

 
 

  

 
3 Certifications or verifications issued by the Washington Technology Acceptance Protocol-Ecology program and the New Jersey 

Corporation for Advanced Technology  programs are typically accompanied by a set of guidelines regarding appropriate design and 

maintenance conditions that would be consistent with the certification/verification 
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F.1 Pollutant Treatment Performance Standard 
Standard biofiltration BMPs that are designed following the criteria in Fact Sheets PR-1 and BF-1 are 
presumed to the meet the pollutant treatment performance standard associated with biofiltration 
BMPs. This presumption is based on the MS4 Permit Fact Sheet which cites analyses of standard 
biofiltration BMPs conducted in the Ventura County Technical Guidance Manual (July 2011). 

For BMPs that do not meet the biofiltration media specification and/or the range of acceptable media 
filtration rates described in Fact Sheet, PR-1 and BF-1, additional documentation must be provided 
to demonstrate that adequate pollutant treatment performance is provided to be considered a 
biofiltration BMP. Project applicants have three options for documenting compliance: 

1) Project applicants may provide documentation to substantiate that the minor modification to 
the design is expected to provide equal or better pollutant removal performance for the project 
pollutants of concern than would be provided by a biofiltration design that complies with the 
criteria in Fact Sheets PR-1 and BF-1. Minor modifications are design elements that deviate 
only slightly from standard design criteria and are expected to either not impact performance 
or to improve performance compared to standard biofiltration designs. The reviewing agency 
has the discretion to accept or reject this documentation and/or request additional 
documentation to substantiate equivalent or better performance to BF-1 or PR-1, as 
applicable. Examples of minor deviations include: 

(a) Different particle size distribution of aggregate, with documentation that system 
filtration rate will meet specifications.  

(b) Alternative source of organic components, with documentation of material suitability 
and stability from appropriate testing agency.  

(c) Specialized amendments to provide additional treatment mechanisms, and which have 
negligible potential to upset other treatment mechanisms or otherwise deteriorate 
performances. 

2) For proprietary BMPs, project applicants may provide evidence that the BMP has been 
certified for use as part of the Washington State Technology Assessment Protocol-Ecology 
certification program and meets each of the following requirements: 

(a) The applicant must demonstrate (using the checklist in this Appendix) that the BMP 
meets all other conditions to be considered as a biofiltration BMP. For example, a 
cartridge media filter or hydrodynamic separator would not meet biofiltration BMP 
design criteria regardless of Technology Acceptance Protocol-Ecology certification 
because they do not support effective biological processes. 

(b) The applicant must select BMPs that have an active Technology Acceptance Protocol-
Ecology certification, with General Use Level Designation for the appropriate project 
pollutants of concern as identified in Table F.1-1. The list of certified technologies is 
updated as new technologies are approved (link below). Technologies with Pilot Use 
Level Designation and Conditional Use Level Designations are not acceptable. Refer to: 
 http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html. 

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/technologies.html


Appendix F: Biofiltration Standard and Checklist 

 

 F-9 February 2022 

(c) The applicant must demonstrate that BMP is being used in a manner consistent with all 
conditions of the Technology Acceptance Protocol-Ecology certification while meeting 
the flow rate or volume design criteria that is required for biofiltration BMPs under this 
Manual. Conditions of Technology Acceptance Protocol-Ecology certification are 
available by clicking on the technology name at the website listed in bullet b. Additional 
discussion about sizing of proprietary biofiltration BMPs to comply with applicable 
sizing standards is provided below in Section F.2. 

(d)  For projects within the public right of way and/or capital projects: the product must be 
acceptable to the P&EAD and ADC with respect to maintainability and long-term 
operation of the product. In determining the acceptability of a product, the P&EAD 
and ADC should consider, as applicable, maintenance requirements, cost of 
maintenance activities, relevant previous local experience with operation and 
maintenance of the BMP type, ability to continue to operate the system in event that the 
vending company is no longer operating as a business, and other relevant factors. If a 
proposed BMP is not accepted by the P&EAD and/or ADC, a written 
explanation/reason will be provided to the applicant. 

3) For BMPs that do not fall into options 1 or 2 above, the P&EAD and ADC may allow the 
applicant to submit alternative third-party documentation that the pollutant treatment 
performance of the system is consistent with the performance levels associated with the 
necessary Technology Acceptance Protocol-Ecology certifications. Table F.1-1 describes the 
required levels of certification and Table F.l-2 describes the pollutant treatment performance 
levels associated with each level of certification. Acceptance of this approach is at the sole 
discretion of the P&EAD and ADC. If a proposed BMP is not accepted by the P&EAD 
and/or ADC, a written explanation/reason will be provided to the applicant. If Technology 
Acceptance Protocol-Ecology certifications are not available, preference shall be given to: 

(a) Verified third-party, field-scale testing performance under the Technology Acceptance 
Reciprocity Partnership Tier II Protocol. This protocol is no longer operated; however, 
this is considered to be a valid protocol and historic verifications are considered to be 
representative provided that product models being proposed are consistent with those 
that were tested. Technology Acceptance Reciprocity Partnership verifications were 
conducted under New Jersey Corporation for Advance Testing and are archived at the 
website linked below. Note that Technology Acceptance Reciprocity Partnership 
verifications must be matched to pollutant treatment standards in Table F.1-2 then 
matched to an equivalent Technology Acceptance Protocol-Ecology certification in 
Table F.1-1. 

(b) Verified third-party, field-scale testing performance under the New Jersey Corporation 
for Advance Testing protocol. Note that New Jersey Corporation for Advance Testing 
verifications must be matched to pollutant treatment standards in Table F.1-2 then 
matched to an equivalent Technology Acceptance Protocol-Ecology certification in 
Table F.1-1.  

(c) A list of field-scale verified technologies under Technology Acceptance Reciprocity 
Partnership Tier II and New Jersey Corporation for Advance Testing can be accessed 
at: http://www.njcat.org/verification-process/technology-verification-database.html 
(refer to field verified technologies only). 



Appendix F: Biofiltration Standard and Checklist 

 

 F-10 February 2022 

Table F.1-1. Required Technology Acceptance Protocol-Ecology Certifications for Polltuants of 
Concern for Biofiltration Performance Standard 

Project Pollutant of Concern 

Required Technology Acceptance Protocol-

Ecology Certification for Biofiltration 

Performance Standard 

Trash 
Basic Treatment OR Phosphorus Treatment OR 

Enhanced Treatment 

Sediments 
Basic Treatment OR Phosphorus Treatment OR 

Enhanced Treatment 

Oil and Grease 
Basic Treatment OR Phosphorus Treatment OR 

Enhanced Treatment 

Nutrients Phosphorus Treatment1 

Metals Enhanced Treatment 

Pesticides 
Basic Treatment (including filtration)2  OR 

Phosphorus Treatment OR Enhanced Treatment 

Organics 
Basic Treatment (including filtration)2  OR 

Phosphorus Treatment OR Enhanced Treatment 

Bacteria and Viruses 

Basic Treatment (including bacteria removal 

processes)3  OR Phosphorus Treatment OR 

Enhanced Treatment 

Notes: 
1.  There is no Technology Acceptance Protocol-Ecology equivalent for nitrogen compounds; however, systems that are 

designed to retain phosphorus (as well as meet basic treatment designation), generally also provide treatment of nitrogen 
compounds. Where nitrogen is a pollutant of concern, relative performance of available certified systems for nitrogen removal 
should be considered in BMP selection.  

2.  Pesticides, organics, and oxygen demanding substances are typically addressed by particle filtration consistent with the level of 
treatment required to achieve Basic treatment certification; if a system with Basic treatment certification does not provide filtration, 
it is not acceptable for pesticides, organics or oxygen demanding substances. 

3.  There is no Technology Acceptance Protocol-Ecology equivalent for pathogens (viruses and bacteria), and testing data are limited 
because of typical sample hold times. Systems with Technology Acceptance Protocol-Ecology Basic Treatment must be included 
one or more significant bacteria removal process such as media filtration, physical sorption, predation, reduced redox conditions, 
and/or solar inactivation. Where design options are available to enhance pathogen removal (i.e., pathogen-specific media mix offered 
by vendor), this design variation should be used.  
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Table F.1-2. Performance Standards for Technology Acceptance Protocol-Ecology Certification 

Performance Goal Influent Range Criteria 

Basic Treatment 

20 – 100 mg/L TSS Effluent goal ≤ 20 mg/L TSS 

100 – 200 mg/L TSS ≥ 80% TSS removal 

>200 mg/L TSS > 80% TSS removal, effluent not to 
exceed 100 mg/L TSS 

Enhanced 
(Dissolved Metals) 
Treatment 

Dissolved copper 0.005 – 0.02 
mg/L 

Must meet basic treatment goal and 
better than basic treatment currently 
defined as >30% dissolved copper 
removal 

Dissolved zinc 0.02 – 0.3 mg/L Must meet basic treatment goal and 
better than basic treatment currently 
defined as >60% dissolved zinc 
removal 

Phosphorous 
Treatment 

Total phosphorous 0.1 – 0.5 
mg/L 

Must meet basic treatment goal and 
exhibit ≥50% total phosphorous 
removal 

Oil Treatment 

Total petroleum hydrocarbon > 
10 mg/L 

No ongoing or recurring visible sheen 
in effluent 

Daily average effluent Total petroleum 
hydrocarbon concentration < 10 
mg/L 

Maximum effluent Total petroleum 
hydrocarbon concentration for a 15 
mg/L for a discrete (grab) sample 

Pretreatment 
50 – 100 mg/L TSS ≤ 50 mg/L TSS 

≥ 200 mg/L TSS ≥ 50% TSS removal 
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F.2 Guidance on Sizing and Design of Non-Standard 

Biofiltration BMPs 
This section explains the general process for design and sizing of non-standard biofiltration BMPs. 
This section assumes that the BMPs have been selected based on the criteria in Section F.1.  

F.2.1 Guidance on Design per Conditions of Certification/Verification 

The biofiltration standard and checklist in this appendix requires that “the BMP is used in a manner 
consistent with manufacturer guidelines and conditions of its third-party certification.” Practically, 
what this means is that the BMP is used in the same way in which it was tested and certified. For 
example, it is not acceptable for a BMP of a given size to be certified/verified with a 100 gallon per 
minute treatment rate and be applied at a 150 gallon per minute treatment rate in a design.  

Certifications or verifications issued by the Washington Technology Acceptance Protocol-Ecology 
program and the Technology Acceptance Reciprocity Partnership or New Jersey Corporation for 
Advance Testing programs are typically accompanied by a set of guidelines regarding appropriate 
design and maintenance conditions that would be consistent with the certification/verification. It is 
common for these approvals to specify the specific model of BMP, design capacity for given unit 
sizes, type of media that is the basis for approval, and/or another parameter. The applicant must 
demonstrate conclusively that the proposed application of the BMP is consistent with these criteria. 

For alternate non-proprietary systems that do not have a Technology Acceptance Protocol-
Ecology/Technology Acceptance Reciprocity Partnership/New Jersey Corporation for Advance 
Testing certification (but which still must provide quantitative data per Appendix F.1), it must be 
demonstrate that the configuration and design proposed for the project is reasonably consistent with 
the configuration and design under which the BMP was tested to demonstrate compliance with 
Appendix F.1. 

F.2.2 Sizing of Flow-Based Biofiltration BMP 

This sizing method is only available when the BMP meets the pollutant treatment 
performance standard in Appendix F.1. 

Proprietary biofiltration BMPs are typically designed as a flow based BMPs (i.e., a constant treatment 
capacity with negligible storage volume). Proprietary biofiltration is only acceptable if the sizing criteria 
in this Appendix and the retention performance standard identified in Appendix B.5 are satisfied. The 
applicable sizing method for biofiltration is therefore reduced to: Treat 1.5 times the DCV. 

The following steps should be followed to demonstrate that the system is sized to treat 1.5 times the 
DCV.  

1) Calculate the flow rate required to meet the pollutant treatment performance standard without 
scaling for the 1.5 factor. Options include either: 
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(a) Calculate the runoff flow rate from a 0.2 inch per hour uniform intensity precipitation 
event (See methodology Appendix B.6.3), or 

(b) Conduct a continuous simulation analysis to compute the size required to capture and 
treat 80 percent of average annual runoff; for small catchments, 5-minute precipitation 
data should be used to account for short time of concentration. Nearest rain gauge with 
5-minute precipitation data is allowed for this analysis. 

2) Multiply the flow rate from Step 1 by 1.5 to compute the design flow rate for the biofiltration 
system. 

3) Based on the conditions of certification/verification (discussed above), establish the design 
capacity, as a flow rate, of a given sized unit. 

4) Demonstrates that an appropriate unit size and number of units is provided to provide a flow 
rate that meets the required flow rate from Step 2. 

5) Provide supplemental retention BMPs that will meet the volume retention performance 
standard in Appendix B.  
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Appendix G Guidance for Continuous 

Simulation and Hydromodification 

Management Sizing Factors 

G.1 Guidance for Continuous Simulation Hydrologic 

Modeling for Hydromodification Management 

Studies in San Diego County Region 9 

G.1.1 Introduction 

Continuous simulation hydrologic modeling is used to demonstrate compliance with the performance 
standards for hydromodification management in San Diego. Although hydromodification 
management requirements do not apply at SAN, per Section 2 of this Manual, this Appendix 
is included as reference for the design of structural BMPs where appropriate and required, as 
noted throughout Appendix B. 

There are several available hydrologic models that can perform continuous simulation analyses. Each 
has different methods and parameters for determining the amount of rainfall that becomes runoff, 
and for representing the hydraulic operations of certain structural BMPs such as biofiltration with 
partial retention or biofiltration. This Appendix is intended to: 

• Identify acceptable models for continuous simulation hydrologic analyses for 
hydromodification management; 

• Provide guidance for selecting climatology input to the models; 

• Provide standards for rainfall loss parameters to be used in the models; 

• Provide standards for defining physical characteristics of LID components; and 

• Provide guidance for demonstrating compliance with performance standards for 
hydromodification management. 

This Appendix is not a user's manual for any of the acceptable models, nor a comprehensive manual 
for preparing a hydrologic model. This Appendix provides guidance for selecting model input 
parameters for the specific purpose of hydromodification management studies. The model preparer 
must be familiar with the user's manual for the selected software to determine how the parameters are 
entered to the model. 
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G.1.2 Software for Continuous Simulation Hydrologic Modeling 

The following software models may be used for hydromodification management studies in San Diego: 

• HSPF – Hydrologic Simulation Program-FORTRAN, distributed by USEPA, public domain. 

• SDHM – San Diego Hydrology Model, distributed by Clear Creek Solutions, Inc.  This is an 
HSPF-based model with a proprietary interface that has been customized for use in San Diego 
for hydromodification management studies. 

• SWMM – Storm Water Management Model, distributed by USEPA, public domain. 

Third-party and proprietary software, such as XPSWMM or PCSWMM, may be used for 
hydromodification management studies in San Diego, provided that: 

• Input and output data from the software can interface with public domain software such as 
SWMM.  In other words, input files from the third-party software should have sufficient 
functionality to allow export to public domain software for independent validation. 

• The software's hydromodification control processes are substantiated. 

G.1.3 Climatology Parameters 

G.1.3.1 Rainfall 

In all software applications for preparation of hydromodification management studies in San Diego, 
rainfall data must be selected from approved data sets that have been prepared for this purpose. As 
part of the development of the March 2011 Final HMP, long-term hourly rainfall records were 
prepared for public use. The rainfall record files are provided on the Project Clean Water website. The 
rainfall station map is provided in the March 2011 Final HMP and is included in this Appendix as 
Figure G.1-1. 
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Figure G.1-1. Rainfall Station Map 

Project applicants preparing continuous simulation models shall select the most appropriate rainfall 
data set from the rainfall record files provided on the Project Clean Water website. For a given project 
location, the following factors should be considered in the selection of the appropriate rainfall data 
set: 

• In most cases, the rainfall data set in closest proximity to the project site will be the appropriate 
choice (refer to the rainfall station map). 

• In some cases, the rainfall data set in closest proximity to the project site may not be the most 
applicable data set. Such a scenario could involve a data set with an elevation significantly 
different from the project site. In addition to a simple elevation comparison, the project 
proponent may also consult with the San Diego County’s average annual precipitation 
isopluvial map, which is provided in the San Diego County Hydrology Manual (2003). Review 
of this map could provide an initial estimate as to whether the project site is in a similar rainfall 
zone as compared to the rainfall stations. Generally, precipitation totals in San Diego County 
increase with increasing elevation. 
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• Where possible, rainfall data sets should be chosen so that the data set and the project location 
are both located in the same topographic zone (coastal, foothill, mountain) and major 
watershed unit (Upper San Luis Rey, Lower San Luis Rey, Upper San Diego River, Lower San 
Diego River, etc.). 

For SDHM users, the approved rainfall data sets are pre-loaded into the software package. SDHM 
users may select the appropriate rainfall gauge within the SDHM program. HSPF, or SWMM users 
shall download the appropriate rainfall record from the Project Clean Water website and load it into 
the software program. 

Both the pre-development and post-project model simulation period shall encompass the entire 
rainfall record provided in the approved rainfall data set. Scaling the rainfall data is not permitted. 

G.1.3.2 Potential Evapotranspiration 

Project applicants preparing continuous simulation models shall select a data set from the sources 
described below to represent potential evapotranspiration. 

For HSPF users, this parameter may be entered as an hourly time series. The hourly time series that 
was used to develop the BMP Sizing Calculator parameters is provided on the project clean water 
website and may be used for hydromodification management studies in San Diego. For SDHM users, 
the hourly evaporation data set is pre-loaded into the program. HSPF users may download the 
evaporation record from the Project Clean Water website and load it into the software program.  

For HSPF or SWMM users, this parameter may be entered as monthly values in inches per month or 
inches per day. Monthly values may be obtained from the California Irrigation Management 
Information System "Reference Evapotranspiration Zones" brochure and map (herein "CIMIS ETo 
Zone Map"), prepared by California Department of Water Resources, dated January 2012. The CIMIS 
ETo Zone Map is available from www.cimis.gov, and is provided in this Appendix as Figure G.1-2. 
Determine the appropriate reference evapotranspiration zone for the project from the CIMIS ETo 
Zone Map. The monthly average reference evapotranspiration values are provided below in 
Table G.1-1. 
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Figure G.1-2. California Irrigation Management Information System "Reference Evapotranspiration 
Zones" 
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Table G.1-1. Monthly Average Reference Evapotranspiration by ETo Zone (inches/month and inches/day) for use in SWMM Models for 
Hydromodification Management Studies in San Diego County CIMIS Zones 1, 4, 6, 9, and 16 (See CIMIS ETo Zone Map) 

 January February March April May June July August September October November December 

Zone in/month in/month in/month in/month in/month in/month in/month in/month in/month in/month in/month in/month 

1 0.93 1.4 2.48 3.3 4.03 4.5 4.65 4.03 3.3 2.48 1.2 0.62 

4 1.86 2.24 3.41 4.5 5.27 5.7 5.89 5.58 4.5 3.41 2.4 1.86 

6 1.86 2.24 3.41 4.8 5.58 6.3 6.51 6.2 4.8 3.72 2.4 1.86 

9 2.17 2.8 4.03 5.1 5.89 6.6 7.44 6.82 5.7 4.03 2.7 1.86 

16 1.55 2.52 4.03 5.7 7.75 8.7 9.3 8.37 6.3 4.34 2.4 1.55 

Days 31 28 31 30 31 30 31 31 30 31 30 31 

Zone in/day in/day in/day in/day in/day in/day in/day in/day in/day in/day in/day in/day 

1 0.030 0.050 0.080 0.110 0.130 0.150 0.150 0.130 0.110 0.080 0.040 0.020 

4 0.060 0.080 0.110 0.150 0.170 0.190 0.190 0.180 0.150 0.110 0.080 0.060 

6 0.060 0.080 0.110 0.160 0.180 0.210 0.210 0.200 0.160 0.120 0.080 0.060 

9 0.070 0.100 0.130 0.170 0.190 0.220 0.240 0.220 0.190 0.130 0.090 0.060 

16 0.050 0.090 0.130 0.190 0.250 0.290 0.300 0.270 0.210 0.140 0.080 0.050 
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G.1.4 LAND CHARACTERISTICS AND LOSS PARAMETERS 

In all software applications for preparation of hydromodification management studies in San Diego, 
rainfall loss parameters must be consistent with this Appendix unless the preparer can provide 
documentation to substantiate use of other parameters, subject to local jurisdiction approval. HSPF 
and SWMM use different processes and different sets of parameters. SDHM is based on HSPF, 
therefore parameters for SDHM and HSPF are presented together in Section G.1.4.1. Parameters that 
have been pre-loaded into SDHM may be used for other HSPF hydromodification management 
studies outside of SDHM. Parameters for SWMM are presented separately in Section G.1.4.2. 

G.1.4.1 Rainfall Loss Parameters for HSPF and SDHM 

Rainfall losses in HSPF are characterized by PERLND/PWATER parameters and IMPLND 
parameters, which describe processes occurring when rainfall lands on pervious lands and impervious 
lands, respectively. "BASINS Technical Notice 6, Estimating Hydrology and Hydraulic Parameters 
for HSPF," prepared by the USEPA, dated July 2000, provides details regarding these parameters and 
summary tables of possible ranges of these parameters. Table G.1-2, excerpted from the above-
mentioned document, presents the ranges of these parameters.  

For HSPF studies for hydromodification management in San Diego, PERLND/PWATER 
parameters and IMPLND parameters shall fall within the "possible" range provided in EPA Technical 
Note 6. To select specific parameters, HSPF users may use the parameters established for 
development of the San Diego BMP Sizing Calculator, and/or the parameters that have been 
established for SDHM. Parameters for the San Diego BMP Sizing Calculator and SDHM are based 
on research conducted specifically for HSPF modeling in San Diego. 

Documentation of parameters selected for the San Diego BMP Sizing Calculator is presented in the 
document titled, San Diego BMP Sizing Calculator Methodology, prepared by Brown and Caldwell, 
dated January 2012 (herein "BMP Sizing Calculator Methodology"). The PERLND/PWATER 
parameters selected for development of the San Diego BMP Sizing Calculator represent a single 
composite pervious land cover that is representative of most pre-development conditions for sites 
that would commonly be managed by the BMP Sizing Calculator. The parameters shown below in 
Table G.1-3 are excerpted from the BMP Sizing Calculator Methodology. 
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Table G.1-2. HSPF PERLND/PWATER and IMPLND Parameters from EPA Technical Note 6 

   Range of Values   

Name Definition Units Typical Possible Function of ... Comment 

   Min Max Min Max   

PWAT – PARM2 

FOREST Fraction forest cover none 0.0 0.50 0.0 0.95 Forest cover Only impact when SNOW is active 

LZSN Lower Zone Nominal Soil Moisture Storage inches 3.0 8.0 2.0 15.0 Soils, climate Calibration 

INFILT Index to Infiltration Capacity 
inches/ 
hour 

0.01 0.25 0.001 0.50 Soils, land use Calibration, divides surface and subsurface flow 

LSUR Length of overland flow feet 200 500 100 700 Topography Estimate from high resolution topo maps or GIS 

SLSUR Slope of overland flow plane feet/foot 0.01 0.15 0.001 0.30 Topography Estimate from high resolution topo maps or GIS 

KVARY Variable groundwater recession 1/inch 0.0 3.0 0.0 5.0 
Baseflow recession 
variation 

Used when recession rate varies with GW levels 

AGWRC Base groundwater recession none 0.92 0.99 0.85 0.999 Baseflow recession Calibration 

PWAT – PARM3 

PETMAX Temp below which ET is reduced deg. F 35.0 45.0 32.0 48.0 Climate, vegetation Reduces ET near freezing, when SNOW is active 

PETMIN Temp below which ET is set to zero deg. F 30.0 35.0 30.0 40.0 Climate, vegetation Reduces ET near freezing, when SNOW is active 

INFEXP Exponent in infiltration equation none 2.0 2.0 1.0 3.0 Soils variability Usually default to 2.0 

INFILD Ratio of max/mean infiltration capacities none 2.0 2.0 1.0 3.0 Soils variability Usually default to 2.0 

DEEPFR Fraction of GW inflow to deep recharge none 0.0 0.20 0.0 0.50 Geology, GW recharge Accounts for subsurface losses 

BASETP Fraction of remaining ET from baseflow none 0.0 0.05 0.0 0.20 Riparian vegetation Direct ET from riparian vegetation 

AGWETP Fraction of remaining ET from active GW none 0.0 0.05 0.0 0.20 Marsh/wetlands extent Direct ET from shallow GW 

PWAT – PARM4 

CEPSC Interception storage capacity inches 0.03 0.20 0.01 0.40 
Vegetation type/density, 
land use 

Monthly values usually used 

UZSN Upper zone nominal soil moisture storage inches 0.10 1.0 0.05 2.0 
Surface soil conditions, 
land use 

Accounts for near surface retention 

NSUR Manning's n (roughness) for overland flow none 0.15 0.35 0.05 0.50 
Surface conditions, 
residue, etc. 

Monthly values often used for croplands 

INTFW Interflow inflow parameter none 1.0 3.0 1.0 10.0 Soils, topography, land use Calibration, based on hydrograph separation 

IRC Interflow recession parameter none 0.5 0.70 0.30 0.85 Soils, topography, land use Often start with a value of 0.7, and then adjust 

LZETP Lower zone ET parameter none 0.2 0.70 0.1 0.9 
Vegetation type/density, 
root depth 

Calibration 

IWAT – PARM2 

LSUR Length of overland flow feet 50 150 50 250 
Topography, drainage 
system 

Estimate from maps, GIS, or field survey 

SLSUR Slope of overland flow plane feet/foot 0.01 0.05 0.001 0.15 Topography, drainage Estimate from maps, GIS, or field survey 

NSUR Manning's n (roughness) for overland flow none 0.03 0.10 0.01 0.15 
Impervious surface 
conditions 

Typical range is 0.05 to 0.10 for roads/parking lots 

RETSC Retention storage capacity inches 0.03 0.10 0.01 0.30 
Impervious surface 
conditions 

Typical range is 0.03 to 0.10 for roads/parking lots 

IWAT – PARM3 (PETMAX and PETMIN, same values as shown for PWAT – PARM3) 
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Table G.1-3. HSPF PERLND/PWATER Parameters from BMP Sizing Calculator Methodology 

  
Hydrologic Soil 

Group 

A 

Hydrologic Soil 

Group 

B 

Hydrologic Soil 

Group 

C 

Hydrologic Soil 

Group 

D 

  Slope 5% 10% 15% 5% 10% 15% 5% 10% 15% 5% 10% 15% 

PWAT_PAR

M2 
Units             

FOREST None 0 0 0 0 0 0 0 0 0 0 0 0 

LZSN inches 5.2 4.8 4.5 5.0 4.7 4.4 4.8 4.5 4.2 4.8 4.5 4.2 

INFILT 
inches/ 

hour 
0.090 0.070 0.045 0.070 0.055 0.040 0.050 0.040 0.032 0.040 0.030 0.020 

LSUR feet 200 200 200 200 200 200 200 200 200 200 200 200 

SLSUR 
feet/ 
foot 

0.05 0.1 0.15 0.05 0.1 0.15 0.05 0.1 0.15 0.05 0.1 0.15 

KVARY inches 3 3 3 3 3 3 3 3 3 3 3 3 

AGWRC None 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 

PWAT_PAR

M3 
             

PETMAX (F) F 35 35 35 35 35 35 35 35 35 35 35 35 

PETMIN (F) F 30 30 30 30 30 30 30 30 30 30 30 30 

INFEXP None 2 2 2 2 2 2 2 2 2 2 2 2 

INFILD None 2 2 2 2 2 2 2 2 2 2 2 2 

DEEPFR None 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

BASETP None 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

AGEWTP None 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

PWAT_PAR

M4 
             

CEPSC inches 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

UZSN inches 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

NSUR None 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

INTFW None 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

IRC None 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 

LZETP None 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
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Parameters within SDHM are documented in "San Diego Hydrology Model User Manual," prepared 
by Clear Creek Solutions, Inc. (as of the development of the Manual, the current version of the SDHM 
User Manual is dated January 2012). Parameters established for SDHM represent "grass" (non-turf 
grasslands), "dirt," "gravel," and "urban" cover. The documented PERLND and IMPLND parameters 
for the various land covers and soil types have been pre-loaded into SDHM. SDHM users shall use 
the parameters that have been pre-loaded into the program without modification unless the preparer 
can provide documentation to substantiate use of other parameters. 

G.1.4.2 Rainfall Loss Parameters for SWMM 

In SWMM, rainfall loss parameters (parameters that describe processes occurring when rainfall lands 
on pervious lands and impervious lands) are entered in the "subcatchment" module. In addition to 
specifying parameters, the SWMM user must also select an infiltration model. 

The SWMM Manual provides details regarding the subcatchment parameters and summary tables of 
possible ranges of these parameters. For SWMM studies for hydromodification management in San 
Diego, subcatchment parameters shall fall within the range provided in the SWMM Manual. Some of 
the parameters depend on the selection of the infiltration model. For consistency across the San Diego 
region, SWMM users shall use the Green-Ampt infiltration model for hydromodification management 
studies. Table G.1-4 presents SWMM subcatchment parameters for use in hydromodification 
management studies in the San Diego region.  
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Table G.1-4. Subcatchment Parameters for SWMM Studies for Hydromodification Management in 
San Diego 

SWMM 
Parameter 

Name 
Unit Range Use in San Diego 

Name 
X-Coordinate 
Y-Coordinate 
Description 
Tag 
Rain Gauge 
Outlet 

N/A N/A – project-specific Project-specific 

Area acres (ac) Project-specific Project-specific 

Width feet (ft) Project-specific Project-specific 

% Slope percent (%) Project-specific Project-specific 

% Imperv percent (%) Project-specific Project-specific 

N-imperv -- 
0.011 – 0.024 
presented in Table A.6 
of SWMM Manual 

default use 0.012 for smooth 
concrete, otherwise provide 
documentation of another surface 
consistent with Table A.6 of SWMM 
Manual 

N-Perv -- 
0.05 – 0.80 presented 
in Table A.6 of 
SWMM Manual 

default use 0.15 for short prairie 
grass, otherwise provide 
documentation of another surface 
consistent with Table A.6 of SWMM 
Manual 

Dstore-Imperv inches 
0.05 – 0.10 inch 
presented in Table A.5 
of SWMM Manual 

0.05 

Dstore-Perv inches 
0.10 – 0.30 inch 
presented in Table A.5 
of SWMM Manual 

0.10 

%ZeroImperv percent (%) 0% – 100% 25% 

Subarea 
routing 

-- 
OUTLET 
IMPERVIOUS 
PERVIOUS 

Project-specific, typically OUTLET 

Percent 
Routed 

% 0% – 100% Project-specific, typically 100% 

Infiltration Method 
HORTON 
GREEN_AMPT 
CURVE_NUMBER 

GREEN_AMPT 
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SWMM 
Parameter 

Name 
Unit Range Use in San Diego 

Suction Head 
(Green-Ampt) 

Inches 
1.93 – 12.60 presented 
in Table A.2 of 
SWMM Manual 

Hydrologic Soil Group A: 1.5 
Hydrologic Soil Group B: 3.0 
Hydrologic Soil Group C: 6.0 
Hydrologic Soil Group D: 9.0 

Conductivity 
(Green-Ampt) 

Inches per 
hour 

0.01 – 4.74 presented 
in Table A.2 of 
SWMM Manual by soil 
texture class 
0.00 – ≥0.45 presented 
in Table A.3 of 
SWMM Manual by 
hydrologic soil group 

Hydrologic Soil Group A: 0.3 
Hydrologic Soil Group B: 0.2 
Hydrologic Soil Group C: 0.1 
Hydrologic Soil Group D: 0.025 
 
Note: reduce conductivity by 25% in 
the post-project condition when 
native soils will be compacted. 
Conductivity may also be reduced by 
25% in the pre-development 
condition model for redevelopment 
areas that are currently concrete or 
asphalt but must be modeled 
according to their underlying soil 
characteristics. For fill soils in post-
project condition, see Section 
G.1.4.3. 

Initial Deficit 
(Green-Ampt) 

 

The difference 
between soil porosity 
and initial moisture 
content.  
Based on the values 
provided in Table A.2 
of SWMM Manual, the 
range for completely 
dry soil would be 0.097 
to 0.375 

Hydrologic Soil Group A: 0.30 
Hydrologic Soil Group B: 0.31 
Hydrologic Soil Group C: 0.32 
Hydrologic Soil Group D: 0.33 
 
Note: in long-term continuous 
simulation, this value is not 
important as the soil will reach 
equilibrium after a few storm events 
regardless of the initial moisture 
content specified. 

Groundwater yes/no yes/no NO 

LID Controls   Project Specific 

Snowpack 
Land Uses 
Initial Buildup 
Curb Length 

  
Not applicable to hydromodification 
management studies 
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A schematic of the basic SWMM setup for hydromodification management studies is shown below, 
with the LID module is shown as a feature within the hydrology computational block. Surface water 
hydrology is distinguished from groundwater; however, the groundwater module is not typically used 
in hydromodification management studies.  

The rainfall and climatology input time series data are used to generate surface runoff which in turn 
is hydraulically routed through the collection system and storage/treatment facilities. The figure 
includes the following terms in the water balance equation: 

• P = Precipitation 

• E/T = Evaporation/Transpiration 

• I/S = Infiltration/Seepage 

• Q = Runoff 

 

Evapotranspiration was previously addressed above; the remainder of this section discusses the other 
hydrologic losses and parameters. 

Soil and Infiltration Parameters 

Of the infiltration options available in SWMM, the Green-Ampt equation can best handle variable 
water content conditions in the shallow soil layers beneath the ground surface, which is critical for 
long-term continuous simulation of surface water hydrology. The Green-Ampt parameters suggested 
in Table G.1-4 are referenced according to hydrologic soil group. Green-Ampt parameters can also 
be determined by relating infiltration parameters to soil texture properties, as identified by in-situ 
geotechnical analysis results or published County soil survey information. Infiltration parameters 
include: 

• Capillary Tension (Suction Head): a measure of how tightly water is held within the soil pore 
space; 
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• Saturated Hydraulic Conductivity: a measure of how quickly the water can be drained vertically; 
and 

• Initial Moisture Deficit: a measure of the initial soil water deficit, also known as porosity (i.e., 
the volumetric fraction of water within the soil pore space under initially dry conditions). 

Note that when SWMM is used without the Groundwater module, there is no distinction between the 
upper and lower zone soil moisture storage as in HSPF/SDHM. The LID module does however 
distinguish several layers/zones within each facility, and these are described below. 

Overland Flow Parameters 

Overland flow parameters describe the slope and length characteristics of shallow surface runoff. 
These are determined by identifying representative overland flow paths for each subcatchment using 
available digital topographic data for pre-development conditions and the proposed grading plan for 
post-project conditions. Overland flow path lengths and slopes are measured directly from the 
available information. Generally, overland flow paths should be less than 1,000 feet in length, 
otherwise channelized flow is likely present and should be modeled hydraulically. Overland flow path 
widths are determined based on the subcatchment area divided by the corresponding flow path length 
for each subcatchment. 

Although Surface Storage is not depicted in SWMM schematic, it is a component of the water balance 
equation and includes excess runoff that is held in both hydrologic depression storage and hydraulic 
storage units. 

LID Module 

There are two approaches for representing LID facilities in SWMM:  

• Modeling Approach No. 1: Place LID controls within the appropriate subcatchment and 
then adjust parameters accordingly to reflect untreated areas within the parent subcatchment; 
and  

• Modeling Approach No. 2: Create a new subcatchment for each LID control, allowing “run-
on” from the treated portion of the parent subcatchment. 

Modeling Approach No.1 schematic is presented below. As described above, a portion of the 
impervious subarea from a given subcatchment can be routed onto the pervious area for infiltration 
(see arrow denoting subarea routing fraction). When the LID module of SWMM is used, the portion 
of the impervious area that is captured and treated by an LID facility is specified (see arrow denoting 
LID area fraction). The remaining impervious area, if any, is routed directly to the outlet. 
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Modeling Approach No. 1 (LID within Parent Subcatchment) 

The first approach is the easiest of the two for representing LID facilities in SWMM, as it allows a mix 
of controls to be placed within an existing subcatchment and each facility can capture and treat a 
different portion of the runoff generated from the parent subcatchment (i.e., outside of the LID 
footprint).  A drawback of this approach is that it will not appropriately represent LID facilities in 
series (i.e., where the outflow from one LID control becomes the inflow to another LID control). No 
adjustments to the parent subcatchment hydrology parameters are needed if the cumulative LID area 
is small in comparison to the subcatchment area. However, when the cumulative LID area is 
significant (e.g., greater than 10 percent of the subcatchment), at a minimum, the imperviousness and 
overland flow width values will need to be adjusted to compensate for the parent subcatchment area 
that was replaced with the cumulative LID footprint area.  

Modeling Approach No.2 schematic is presented below. In this approach the LID facility is assigned 
to a new subcatchment and runoff from upstream subcatchments can be directed to this new 
subcatchment (i.e., “run-on”). In this way, LID controls can be modeled in series. Adjustments to the 
imperviousness and overland flow width values in the parent subcatchment will need to be made. For 
typical development or redevelopment sites that are evaluated in hydromodification management 
studies, LID capture areas often comprise a large portion of the parent subcatchments, and therefore 
this is the preferred approach. 

Impervious Area

Pervious Area

Hydrologic Outlet 
(Hydraulic Inlet)

Subarea 
routing 
fraction

LID area 
fraction

LID Overflow 
+ Drain flow LID 

Area
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Modeling Approach No. 2 (LID in New Subcatchment) 

More details on the use and application of LID controls are provided in the SWMM Manual and 
program help file. Suggested parameter values for use with hydromodification management studies in 
San Diego are provided in Appendix G.1.5. 

G.1.4.3 Pervious Area Rainfall Loss Parameters in Post-Project Condition (HSPF, SDHM, 

and SWMM) 

The following guidance applies to HSPF, SDHM, and SWMM. When modeling pervious areas in the 
post-project condition, fill soils shall be modeled as hydrologic soil group Type D soils, or the project 
applicant may provide an actual expected infiltration rate for the fill soil based on testing (must be 
approved by the ADC and P&EAD for use in the model). Where landscaped areas on fill soils will be 
re-tilled and/or amended in the post-project condition, the landscaped areas may be modeled as Type 
C soils. Areas to be re-tilled and/or amended in the post-project condition must be shown on the 
project plans. For undisturbed pervious areas (i.e., native soils, no fill), use the actual hydrologic soil 
group, the same as in the pre-development condition. 

G.1.5 MODELING STRUCTURAL BMPS (PONDS AND LID FEATURES) 

There are many ways to model structural BMPs. There are standard modules for several pond or LID 
elements included in SDHM and SWMM. Users may also set up project-specific stage-storage-
discharge relationships representing structural BMPs. Regardless of the modeling method, certain 
characteristics of the structural BMP, including infiltration of water from the bottom of the structural 
BMP into native soils, porosity of bioretention soils and/or gravel sublayers, and other program-
specific parameters must be consistent with those presented below, unless the preparer can provide 
documentation to substantiate use of other parameters, subject to local jurisdiction approval. The 
geometry of structural BMPs is project-specific and shall match the project plans. 

Impervious Area

Pervious Area

Hydrologic Outlet 
(Hydraulic Inlet)

Subarea 
routing 
fraction

LID 
Area

LID Overflow 
+ Drain flow

“Run-on”
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G.1.5.1 Infiltration into Native Soils Below Structural BMPs 

Infiltration into native soils below structural BMPs may be modeled as a constant outflow rate equal 
to the project site-specific design infiltration rate (Worksheet D.5-1) multiplied by the area of the 
infiltrating surface (and converted to ft3 per second). This infiltration rate is not the same as an 
infiltration parameter used in the calculation of rainfall losses, such as the HSPF INFILT parameter 
or the Green-Ampt conductivity parameter in the SWMM subcatchment module. It must be site-
specific and must be determined based on the methods presented in Appendix D of this Manual. 

For preliminary analysis when site-specific geotechnical investigation has not been completed, project 
applicants proposing infiltration into native soils as part of the structural BMP design shall prepare a 
sensitivity analysis to determine a potential range for the structural BMP size based on a range of 
potential infiltration rates. As shown in Appendices C and D of this Manual, many factors influence 
the ability to infiltrate storm water. Therefore, even when soil types A and B are present, which are 
generally expected to infiltrate storm water, the possibility that a very low infiltration rate could be 
determined at design level must be considered. The range of potential infiltration rates for preliminary 
analysis is shown below in Table G.1-5. 

Table G.1-5. Range of Potential Infiltration Rates to be Studied for Sensitivity Analysis when Native 
Infiltration is Proposed but Site-Specific Geotechnical Investigation has not been Completed  

Hydrologic Soil Group at 

Location of Proposed 

Structural BMP 

Low Infiltration Rate for 

Preliminary Study 

(inches/hour) 

High Infiltration Rate for 

Preliminary Study 

(inches/hour) 

A 0.02 2.4 

B 0.02 0.52 

C 0 0.08 

D 0 0.02 

 

The infiltration rates shown above are for preliminary investigation only. Final design of a structural 
BMP must be based on the project site-specific design infiltration rate (Worksheet D.5-1). 

G.1.5.2 Structural BMPs That Do Not Include Sub-Layers (Ponds) 

To model a pond, basin, or other depressed area that does not include processing runoff through 
sublayers of amended soil and/or gravel, create a stage storage discharge relationship for the pond, 
and supply the information to the model according to the program requirements. For HSPF users, 
the stage-storage-discharge relationship is provided in FTABLES. SDHM users may use the 
TRAPEZOIDAL POND element for a trapezoidal pond or IRREGULAR POND element to request 
the program to create the stage-storage-discharge relationship, use the SSD TABLE element to supply 
a user-created stage-storage-discharge relationship, or use other available modules such as TANK or 
VAULT. For SWMM users, the stage-storage relationship is supplied in the storage unit module, and 
the stage-discharge relationship may be represented by various other modules such as the orifice, weir, 
or outlet modules. Stage-storage and stage-discharge curves for structural BMPs must be fully 
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documented in the project-specific HMP report and must be consistent with the structural BMP(s) 
shown on project plans. 

For user-created stage-discharge relationships, refer to local drainage manual criteria for equations 
representing hydraulic behavior of outlet structures. Users relying on the software to develop the 
stage-discharge relationship may use the equations built into the program. This Manual does not 
recommend that all program modules calculating stage-discharge relationships must be uniform 
because the flows to be controlled for hydromodification management are low flows, calculated 
differently from the single-storm event peak flows studied for flood control purposes, and 
hydromodification management performance standards do not represent any performance standard 
for flood control drainage design. Note that for design of emergency outlet structures, and any 
calculations related to single-storm event routing for flood control drainage design, stage-discharge 
calculations must be consistent with the local drainage design requirements. This may require separate 
calculations for stage-discharge relationship pursuant to local manuals. The HMP flow rates shall not 
be used for flood control calculations. 

G.1.5.3 Structural BMPs That Include Sub-Layers (Bioretention and Other LID) 

G.1.5.3.1 Characteristics of Engineered Soil Media 

The engineered soil media used in bioretention, biofiltration with partial retention, and biofiltration 
structural BMPs is a sandy loam. The following parameters presented in Table G.1-6 are characteristics 
of a sandy loam for use in continuous simulation models. 

Table G.1-6. Characteristics of Sandy Loam to Represent Engineered Soil Media in Continuous 
Simulation for Hydromodification Management Studies in San Diego 

Soil Texture Porosity Field Capacity Wilting Point Conductivity 
Suction 

Head 

Sandy Loam 0.4 0.2 0.1 5 inches/hour 1.5 inches 

 

• Porosity is the volume of pore space (voids) relative to the total volume of soil (as a fraction). 

• Field Capacity is the volume of pore water relative to total volume after the soil has been 
allowed to drain fully (as a fraction). Below this level, vertical drainage of water through the 
soil layer does not occur. 

• Wilting point is the volume of pore water relative to total volume for a well dried soil where 
only bound water remains (as a fraction). The moisture content of the soil cannot fall below 
this limit. 

• Conductivity is the hydraulic conductivity for the fully saturated soil (inches/hour or 
millimeters per hour). 

• Suction head is the average value of soil capillary suction along the wetting front (inches or 
millimeters). 

Figures G.1-3 and G.1-4, from http://www.stevenswater.com/articles/irrigationscheduling.aspx, 
illustrate unsaturated soil and soil saturation, field capacity, and wilting point. 
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Figure G.1-3. Unsaturated Soil Composition 

Unsaturated Soil Is Composed of Solid Particles, Organic Material and Pores. The Pore Space Will 

Contain Air And Water 

 

Figure G.1-4. Soil Saturation, Field Capacity, and Wilting Point 
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G.1.5.3.2 Characteristics of Gravel 

For the purpose of hydromodification management studies, it may be assumed that water moves freely 
through gravel, not limited by hydraulic properties of the gravel. For the purpose of calculating 
available volume, use porosity of 0.4, or void ratio of 0.67. Porosity is equal to void ratio divided by 
(1 + void ratio). 

G.1.5.3.3 Additional Guidance for SDHM Users 

The module titled "bioretention/rain garden element" may be used to represent bioretention or 
biofiltration BMPs. SDHM users using the available "bioretention/rain garden element" shall 
customize the soil media characteristics to use the parameters from Table G.1-6 above and select 
"gravel" for gravel sublayers. All other input variables are project specific. "Native infiltration" refers 
to infiltration from the bottom of the structural BMP into the native soil. This variable is project-
specific, see Section G.1.5.1. 

G.1.5.3.4 Additional Guidance for SWMM Users 

The latest version of SWMM (version 5.1.012) includes the following eight types of LID controls: 

• Bio-Retention Cell: surface storage facility with vegetation in a bioretention soil mixture placed 
above a gravel drainage bed.  

• Rain Garden: same setup as bio-retention cell, but without an underlying gravel bed. 

• Green Roof: bio-retention cell with shallow surface storage and soil layers, underlain by a 
drainage mat that conveys excess percolated rainfall to the regular roof drainage system.  

• Infiltration Trench: drainage swale or narrow storage basin filled with gravel or other porous 
media designed to capture and infiltrate runoff to the native soil below. 

• Permeable Pavement: continuous pavement systems with porous concrete, asphalt mix, or 
paver blocks above a sand or gravel drainage bed with gravel storage layer below. 

• Rain Barrel: container (cistern) to collect roof runoff for later use (e.g., landscape irrigation) or 
release. 

• Rooftop Disconnection: to simulate redirection of downspout discharge onto pervious 
landscaped areas and lawns instead of directly into storm drains. 

• Vegetative Swale: grassed conveyance channel (drainage ditch or swale) with vegetation 
designed to slow down runoff to allow more time for infiltration into the native soil below. 

The "bio-retention cell" LID control may be used to represent bioretention or biofiltration BMPs. 
For bio-retention cells, a number of LID process layers have been defined in SWMM and these are 
described below. Table G.1-7 provides parameters required for the standard "bio-retention cell" 
available in SWMM. The parameters are entered in the LID Control Editor. 
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Table G.1-7. Parameters for SWMM "Bio-Retention Cell" Module for Hydromodification 
Management Studies in San Diego 

SWMM Parameter 
Name 

Unit Use in San Diego 

Surface   

Berm Height  
also known as Storage 
Depth 

inches 
Project-specific 

Vegetative Volume 
Fraction 
also known as 
Vegetative Cover 
Fraction 

--- 

0 

Surface Roughness --- 0 (this parameter is not applicable to bio-retention cell) 

Surface Slope --- 0 (this parameter is not applicable to bio-retention cell) 

Soil   

Thickness inches project-specific 

Porosity --- 0.40 

Field Capacity --- 0.2 

Wilting Point --- 0.1 

Conductivity Inches/hour 5 

Conductivity Slope --- 5 

Suction Head inches 1.5 

Storage   

Thickness  
also known as Height 

inches 
Project-specific 

Void Ratio --- 0.67 

Seepage Rate 
also known as 
Conductivity 

Inches/hour Conductivity from the storage layer refers to infiltration 
from the bottom of the structural BMP into the native 
soil. This variable is project-specific, see Section G.5.1. 
Use 0 if the bio-retention cell includes an impermeable 
liner 

Clogging Factor --- 0 

Underdrain   

Flow Coefficient  
Also known as Drain 
Coefficient 

--- 
Project-specific 

Flow Exponent 
Also known as Drain 
Exponent 

--- 
Project-specific, typically 0.5 

Offset Height  
Also known as Drain 
Offset Height 

Inches 
Project-specific 
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Surface Layer 

This process layer receives direct rainfall (and run-on from upstream subcatchments) and the resultant 
storm water is available for ponding, infiltration, evapotranspiration, or overflow to the outlet. The 
following parameters are used: 

• Berm Height: This value is the maximum depth that water can pond above the ground surface 
before overflow occurs. In some cases, this volume may overlap with the hydraulic 
representation of existing surface storage or another proposed BMP facility. In any case, the 
user must avoid double counting the physical storage volume. 

• Vegetation Volume Fraction: This represents the surface storage volume that is occupied by 
the stems and leaves of vegetation within the bio-retention cell. 

Soil Layer 

This process layer is typically composed of an amended soil or compost mix. Water that infiltrates 
into this component is stored in the soil void space and is available for evapotranspiration via plant 
roots or can percolate into the storage layer below. The following parameters are used: 

• Thickness: This parameter represents the depth of the amended soil layer. 

• Porosity: Ratio of pore space volume to soil volume. 

• Field Capacity: Pore water volume ratio after the soil has been drained. 

• Wilting Point: Pore water volume ratio after the soil has been dried. 

• Conductivity: This represents the saturated hydraulic conductivity. 

• Conductivity Slope: Rate at which conductivity decreases with decreasing soil moisture 
content. 

• Suction Head: This represents the capillary tension of water in the soil. 

Porosity, conductivity and suction head values as a function of soil texture were included in 
Table G.1-5. The flow of water through partially saturated soil is less than under fully saturated 
conditions. The SWMM program accounts for this reduced hydraulic conductivity to predict the rate 
at which infiltrated water moves through a layer of unsaturated soil when modeling groundwater or 
LID controls. The conductivity slope is a dimensionless curve-fitting parameter that relates the 
partially saturated hydraulic conductivity to the soil moisture content. 

Storage Layer 

This process layer is typically composed of porous granular media such as crushed stone or gravel. 
Water that percolates into this component is stored in the void space and is available for infiltration 
into the native soil or collected by an underdrain and discharged to the outlet. The following 
parameters are used: 

• Thickness: This parameter represents the depth of the stone base. 
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• Void Ratio: Volume of void space relative to volume of solids.  Note, by definition, Porosity 
= Void Ratio ÷ (1 + Void Ratio). 

• Seepage Rate: Filtration rate from the granular media into the native soil below. A value of 
zero should be used if the facility has an impermeable bottom (e.g., concrete) or is underlain 
by an impermeable liner. 

• Clogging Factor: This value is determined by the total volume of treated runoff to completely 
clog the bottom of the layer divided by the void volume of the layer. 

Drain Layer 

This process layer is used to characterize the discharge rate of an underdrain system to the outlet. The 
following parameters are used: 

Flow Coefficient: This value (coupled with the flow exponent described below) characterizes the rate 
of discharge to the outlet as a function of the height of water stored in the bio-retention cell. The 
coefficient can be determined by the following equation: 

 

 

where 

cg is the orifice discharge coefficient, typically 0.60-0.65 for thin-walled plates and higher for 
thicker walls; 

ALID is the cumulative footprint area (ft2) of all LID controls; 

D is the underdrain orifice diameter (in); and 

g is the gravitational constant (32.2 ft/s2).  

Flow Exponent: A value of 0.5 should be used to represent flow through an orifice. 

Offset Height: This represents the height of the underdrain above the bottom of the storage 
layer in the bio-retention cell. 

G.1.6 FLOW FREQUENCY AND DURATION 

The continuous simulation model will generate a flow record corresponding to the frequency of the 
rainfall data input as its output. This flow record must then be processed to determine pre-
development and post-project flow rates and durations. Compliance with hydromodification 
management requirements of this Manual is achieved when results for flow duration meet the 
performance standards.  
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The performance standard is as follows (also presented in Chapter 6 of this Manual): 

1) For flow rates ranging from 10 percent, 30 percent or 50 percent of the pre-development 2-
year runoff event (0.1Q2, 0.3Q2, or 0.5Q2) to the pre-development 10-year runoff event (Q10), 
the post-project discharge rates and durations must not exceed the pre-development rates and 
durations by more than 10 percent. The specific lower flow threshold will depend on the 
erosion susceptibility of the receiving stream for the project site (see Section 6.3.4). 

To demonstrate that a flow control facility meets the hydromodification management performance 
standard, first pre-development Q2 and Q10 must be identified, then a flow duration summary must 
be generated and compared for pre-development and post-project conditions between the appropriate 
fraction of Q2 to Q10. The range from a fraction of Q2 to Q10 represents the range of geomorphically 
significant flows for hydromodification management in San Diego. The upper bound of the range of 
flows to control is pre-development Q10 for all projects. The lower bound of the range of flows to 
control, or "lower flow threshold" is a fraction of pre-development Q2 that is based on the erosion 
susceptibility of the stream and depends on the specific natural system (stream) that a project will 
discharge to. Tools have been developed in the March 2011 Final HMP for assessing the erosion 
susceptibility of the stream (see Section 6.3.4). Simply multiply the pre-development Q2 by the 
appropriate fraction (e.g., 0.1Q2) to determine the lower flow threshold. 

The following guidelines shall be used for determining flow rates and durations. 

G.1.6.1 Determining Flow Rates from Continuous Hourly Flow Output 

In the context of hydromodification management in San Diego, Q2 and Q10 refer to flow rates 
determined based on either continuous simulation hydrologic modeling or an approved regression 
equation. Either method may be applied, provided that the same methodology is be applied to 
determination of both Q2 and Q10 (i.e., cannot mix and match methods at a POC) and be consistent 
across all POCs for the project (i.e., cannot mix and match methods between multiple POCs). 

G.1.6.1.1 Determining Flow Rates from Regression Equation 

The following approved regression equation may be used to determine pre-development Q2 and Q10: 

𝑄2 = 3.60 × 𝐴0.672 × 𝑃0.753 

𝑄10 = 6.56 × 𝐴0.783 × 𝑃1.07 

          where: 

Q2 = 2-year recurrence interval discharge in ft3 per second 

Q10 = 10-year recurrence interval discharge in ft3 per second 

A = Drainage area in square miles 

P = Mean annual precipitation in inches (Refer to Table G.1-8) 
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Table G.1-8Error! No text of specified style in document.8. Mean Annual Precipitation 

Gauge Latitude Longitude 
Mean Annual Precipitation 

(inches) 

Oceanside 33.2105556 -117.353333 12.29 

Encinitas 33.044567 -117.277213 10.73 

Kearney Mesa 32.835118 -117.128456 11.43 

Fashion Valley 32.7652778 -117.1758333 10.75 

Bonita 32.6561111 -117.0341667 10.88 

Poway 32.9522222 -117.0472222 13.08 

Fallbrook AP 33.354669 -117.251279 16.18 

Lake Wohlford 33.166423 -117.004955 16.63 

Ramona 33.0480556 -116.8608333 16.57 

Lake Henshaw 33.2386111 -116.7616667 21.58 

Borrego 33.2211111 -116.3369444 4.00 

Lindbergh 32.7337 -117.1767 10.75 

Escondido 33.1197222 -117.095 14.67 

Flinn Springs 32.847104 -116.857801 15.55 

Lake Cuyamaca 32.9894 -116.5867 31.30 

Lower Otay 32.6111 -116.9319 11.90 

San Onofre 33.3513889 -117.5319444 11.13 

San Vicente 32.912082 -116.926513 16.47 

Santee 32.839016 -117.024857 13.15 

G.1.6.1.2 Determining Flow Rates from Continuous Hourly Flow Output 

Flow rates for hydromodification management studies in San Diego must be based on partial duration 
series analysis of the continuous hourly flow output. Partial duration series frequency calculations 
consider multiple storm events in a given year.  
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To construct the partial duration series: 

1) Parse the continuous hourly flow data into discrete runoff events. The following separation 
criteria may be used for separation of flow events: a new discrete event is designated when the 
flow falls below an artificially low flow value based on a fraction of the contributing watershed 
area (e.g., 0.002 to 0.005 cfs/acre) for a time period of 24 hours. Project applicants may 
consider other separation criteria provided the separation interval is not more than 24 hours 
and the criteria is clearly described in the submittal document. 

2) Rank the peak flows from each discrete flow event and compute the return interval or plotting 
position for each event. 

Readers who are unfamiliar with how to compute the partial-duration series should consult reference 
books or online resources for additional information. For example, Hydrology for Engineers, by 
Linsley et al., 1982, discusses partial-duration series on pages 373-374 and computing recurrence 
intervals or plotting positions on page 359. Handbook of Applied Hydrology, by Chow, 1964, contains 
a detailed discussion of flow frequency analysis, including Annual Exceedance, Partial-Duration and 
Extreme Value series methods, in Chapter 8. The US Geological Survey (USGS) has several hydrologic 
study reports available online that use partial duration series statistics (see http://water.usgs.gov/ and
   http://water.usgs.gov/osw/bulletin17b/AGU_Langbein_1949.pdf). 

Pre-development Q2 and Q10 shall be determined from the partial duration analysis for the pre-
development hourly flow record. Pre-development Q10 is the upper threshold of flow rates to be 
controlled in the post-project condition. The lower flow threshold is a fraction of the pre-development 
Q2 determined based on the erosion susceptibility of the receiving stream. Simply multiply the pre-
development Q2 by the appropriate fraction (e.g., 0.1Q2) to determine the lower flow threshold. 

G.1.6.2 Determining Flow Durations from Continuous Hourly Flow Output 

Flow durations must be summarized within the range of flows to control. Flow duration statistics 
provide a simple summary of how often a particular flow rate is exceeded. To prepare this summary: 

1) Rank the entire hourly runoff time series output. 

2) Extract the portion of the ranked hourly time series output from the lower flow threshold to 
the upper flow threshold – this is the portion of the record to be summarized. 

3) Divide the applicable portion of the record into 100 equal flow bins (compute the difference 
between the upper flow threshold (cfs) and lower flow threshold (cfs) and divide this value by 
99 to establish the flow bin size). 

4) Count the number of hours of flow that fall into each flow bin. 

Both pre-development and post-project flow duration summary must be based on the entire length 
of the flow record. Compare the post-project flow duration summary to the pre-development flow 
duration summary to determine whether it meets performance criteria for post-project flow rates and 
durations (criteria presented under Section G.1.6). 
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G.2 Sizing Factors for Hydromodification 

Management BMPs 

Jurisdictional Update: 

1. Because of the changes to the flow control performance standard (removal of flow frequency 

criteria and revision to flow duration criteria), sizing factors, which were developed under the 2007 

MS4 Permit, may be retired from use. Designs based on sizing factors would be conservative 

compared to designs based on the revised flow control performance standard. Use of sizing factors 

is at the discretion of the ADC and P&EAD. 

This section presents sizing factors for design of flow control structural BMPs based on the sizing 
factor method identified in Chapter 6.3.5.1. The sizing factors included here have been updated based 
on the requirements in the 2015 MS4 permit and are different than the sizing factors presented in 
previous manuals. These updated values replace the previous sizing factors shall no longer be used for 
sizing of hydromodification flow control BMPs. A discussion of the rationale for the update is 
included below.  

The sizing factors included in previous edition was re-printed from the "San Diego BMP Sizing 
Calculator Methodology," dated January 2012, prepared by Brown and Caldwell (herein "BMP Sizing 
Calculator Methodology"). These sizing factors were linked to the specific details and descriptions that 
were presented in the BMP Sizing Calculator Methodology, which included certain assumptions and 
limited options for modifications. The sizing factors were developed based on the 2007 MS4 Permit. 
Some of the original sizing factors developed based on the 2007 MS4 Permit and presented in the 
BMP Sizing Calculator Methodology were not compatible with new requirements of the 2015 MS4 
Permit, and therefore were not included in the February 2016 manual. Since publishing the 2016 
Model Manual, the Copermittees have developed updated hydromodification factors that more 
accurately represent the BMP configurations specified in this Manual and account for the revised flow-
duration performance standard of the 2015 MS4 Permit (110 percent exceedance allowance for entire 
flow-duration curve). 

The updated sizing factors were generated using continuous simulation models in USEPA SWMM in 
accordance with the procedures, methodologies, and values presented in Appendix G.1. All sizing 
factors are in relation to the effective impervious area draining to the BMP. 

The sizing factor method is intended for simple studies that do not include diversion, do not include 
significant offsite area draining through the project from upstream, and do not include offsite area 
downstream of the project area. Use of the sizing factors is limited to the specific structural BMPs 
described in this Appendix. When using the sizing factor methodology, the area fraction reported in 
the sizing tables represents the plan view area at the surface of the BMP before any ponding occurs. 
The BMP footprint as defined by this methodology is depicted in Figure G.2-1. 
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Figure G.2-1. Representation of BMP Footprint for use of Sizing Factors 

Sizing factors are available for the following specific structural BMPs: 

• Full infiltration condition: 

o Infiltration: Sizing factors available for A, B, C, and D soils represent surface and/or 
below-ground structures (infiltration vaults). 

• Partial infiltration condition: 

o Biofiltration with partial retention: Sizing factors available for A, B, C, and D soils 
represent a bioretention area with bioretention soil media and gravel storage layer, with an 
underdrain, with gravel storage below the underdrain and a flow control orifice, with no 
impermeable liner. 

• No infiltration condition: 

o Biofiltration: Sizing factors available for A, B, C, and D soils represent a biofiltration 
system with bioretention soil media and gravel storage layer, with an underdrain and flow 
control orifice, with gravel storage, with an impermeable liner (formerly known as flow-
through planter and/or biofiltration with impermeable liner) 

• Other: 

o Cistern: Sizing factors available for A, B, C, or D soils represent a vessel with a flow 
control orifice outlet to meet the hydromodification management performance standard. 
For this BMP, the sizing factor result is a volume in ft3, not a surface footprint in ft2. 
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Sizing factors were created based on three rainfall basins: Lindbergh Field, Oceanside, and Lake 
Wohlford. 

The following information is needed to use the sizing factors: 

• Determine the appropriate rainfall basin for the project site from Figure G.2-2, Rainfall Basin 
Map 

• Hydrologic soil group at the project site (use available information pertaining to existing 
underlying soil type such as soil maps published by the Natural Resources Conservation 
Service) 

• Pre-development and post pre-project slope categories (low flat = 0% – 5%, moderate = 5% 
– 10%, steep = >10%) 

• Area tributary to the structural BMP 

• Area weighted runoff factor (C) for the area draining to the BMP from Table G.2-1. Note: 
runoff coefficients and adjustments presented in Appendices B.1 and B.2 are for pollutant 
control only and are not applicable for hydromodification management studies 

• Fraction of Q2 to control (see Chapter 6.3.4)11 

When using the sizing factor method, Worksheet G.2-1 may be used to present the calculations of the 
required minimum areas and/or volumes of BMPs as applicable. Additionally, the “BMP Sizing 
Spreadsheet V3.0” available at projectcleanwater.org implements the sizing factor methodology. 

 

 
11 All updated sizing factors refer to the “High Susceptibility” threshold value of 0.1*Q2, where Q2 is determined using the Weibull 

Plotting position and results of the SWMM model runs for unit pervious catchments (refer to Table G.2-2). 
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Figure G.2-2.2 Appropriate Rain Gauge for Project Sites 

Table G.2-1. Runoff factors for surfaces draining to BMPs for Hydromodification Sizing 
Factor Method 

Surface Runoff Factor 

Roofs 1.0 

Concrete 1.0 

Pervious Concrete 0.10 

Porous Asphalt 0.10 

Grouted Unit Pavers 1.0 

Solid Unit Pavers on granular base, min. 3/16-inch joint space 0.20 

Crushed Aggregate 0.10 

Turf block 0.10 

Amended, mulched soils 0.10 

Landscape 0.10 
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Worksheet G.2-2. Sizing Factor Worksheet 

 

 

Areas Draining to BMP Sizing Factors Minimum BMP Size 

DMA 
Name 

Area 
(sf) 

Soil 
Type 

Pre-
Project 
Slope 

Post Project 
Surface 
Type 

Runoff Factor 
(From Table 

G.2-1) 

Surface 
Area 

Surface 
Volume 

Subsurface 
Volume 

Surface 
Area (sf) 

Surface 
Volume 

(cf) 

Subsurface 
Volume 

(cf) 

            

            

            

            

            

            

            

            

            

            

Total 
DMA Area 

  Minimum 
BMP Size* 

   

  Proposed 
BMP Size* 

   

*Minimum BMP Size = Total of rows above. 

*Proposed BMP Size > Minimum BMP size. 

  

Site Information 

Project Name:  Hydrologic Unit  

Project Applicant:  Rain: Gauge:  

Jurisdiction:  Total Project Area:  

Assessor’s Parcel Number:  Low Flow Threshold: 0.1Q2 

BMP Name:  BMP Type:  
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G.2.1 Unit Runoff Ratios 

Table G.2-3 presents unit runoff ratios for calculating pre-development Q2, to be used when applicable 
to determine the lower flow threshold for low flow control orifice sizing for biofiltration with partial 
retention, biofiltration, or cistern BMPs. There is no low flow control orifice in the infiltration BMP. 
The unit runoff ratios are updated from the previously reported BMP Sizing Calculator methodology 
ratios to account for changes in modeling methodologies. Unit runoff ratios for "urban" and 
"impervious" cover categories were not transferred to this Manual because of the requirement to 
control runoff to pre-development condition (see Chapter 6.3.3). 

How to use the unit runoff ratios: 

Obtain unit runoff ratio from Table G.2-3 based on the project's rainfall basin, hydrologic soil group, 
and pre-development slope (for redevelopment projects, pre-development slope may be considered if 
historical topographic information is available, otherwise use pre-project slope). Multiply the area 
tributary to the structural BMP (A, acres) by the unit runoff ratio (Q2, cfs/acre) to determine the pre-
development Q2 to determine the lower flow threshold, to use for low flow orifice sizing.  

Table G.2-3. Unit Runoff Ratios for Sizing Factor Method 

Rain Gauge Soil Pre-Project Slope Q2 (cfs/acre) Q10 (cfs/acre) 

Lake Wohlford A Flat 0.256 0.518 

Lake Wohlford A Moderate 0.275 0.528 

Lake Wohlford A Steep 0.283 0.531 

Lake Wohlford B Flat 0.371 0.624 

Lake Wohlford B Moderate 0.389 0.631 

Lake Wohlford B Steep 0.393 0.633 

Lake Wohlford C Flat 0.490 0.729 

Lake Wohlford C Moderate 0.495 0.733 

Lake Wohlford C Steep 0.496 0.735 

Lake Wohlford D Flat 0.548 0.784 

Lake Wohlford D Moderate 0.554 0.788 

Lake Wohlford D Steep 0.556 0.788 

Oceanside A Flat 0.256 0.679 

Oceanside A Moderate 0.277 0.694 

Oceanside A Steep 0.285 0.700 
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Rain Gauge Soil Pre-Project Slope Q2 (cfs/acre) Q10 (cfs/acre) 

Oceanside B Flat 0.377 0.875 

Oceanside B Moderate 0.391 0.879 

Oceanside B Steep 0.395 0.881 

Oceanside C Flat 0.488 0.981 

Oceanside C Moderate 0.497 0.985 

Oceanside C Steep 0.499 0.986 

Oceanside D Flat 0.571 0.998 

Oceanside D Moderate 0.575 0.999 

Oceanside D Steep 0.576 0.999 

Lindbergh A Flat 0.057 0.384 

Lindbergh A Moderate 0.073 0.399 

Lindbergh A Steep 0.082 0.403 

Lindbergh B Flat 0.199 0.496 

Lindbergh B Moderate 0.220 0.509 

Lindbergh B Steep 0.230 0.513 

Lindbergh C Flat 0.335 0.601 

Lindbergh C Moderate 0.349 0.610 

Lindbergh C Steep 0.354 0.613 

Lindbergh D Flat 0.429 0.751 

Lindbergh D Moderate 0.437 0.753 

Lindbergh D Steep 0.439 0.753 

 

G.2.1.1 Low Flow Control Orifice Design  

When used as hydromodification flow control BMPs, biofiltration with partial retention, biofiltration, 
and cistern BMPs include a low flow control orifice to control the rate that flow is released from the 
underdrain or primary outlet. The sizing factors were developed using a standard process for sizing 
the low flow control orifice, therefore BMPs designed using the sizing factor method must size the 
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low flow control orifice using the same basis. The low flow control orifice must be designed to release 
the lower flow threshold flow rate (fraction of pre-development Q2) when the water surface elevation 
in the BMP is equal to the crest elevation of the next outflow structure. To size the low flow control 
orifice, determine the head on the orifice measured from the bottom of the orifice to the minimum 
elevation of the next outflow structure of the BMP. The next outflow structure is typically the BMP 
overflow structure, except in some multi-use BMPs (e.g., BMPs that are designed for flood control in 
addition to hydromodification management). In this application, the difference between the bottom 
of the orifice and the centroid of the orifice is small relative to the total head for the calculation and 
may be neglected in the calculation by measuring from the orifice invert. This calculation is automated 
in the “BMP Sizing Spreadsheet V3.0” posted on www.projectcleanwater.org. 

Steps to size the low flow control orifice: 

• Determine pre-development Q2 using the unit runoff ratios above. 

• Multiply pre-development Q2 by 0.1 to determine the low flow threshold flow rate. Note sizing 
factors are only available for streams with high susceptibility to erosion where the low flow 
threshold is 0.1Q2. 

• Determine the head (H) on the orifice measured from the bottom of the orifice to the 
minimum elevation of the next outflow structure of the BMP. 

• Use the orifice equation (below) and solve for the maximum orifice area to release the lower 
flow threshold flow rate. 

• Consider how the orifice will be created. Determine the constructible dimension(s) (e.g., a 
standard drill bit diameter) that will produce an orifice with an area equal to or less than the 
maximum orifice area. The final orifice area determined based on constructible dimensions 
shall not exceed the maximum orifice area. 

 

𝑄 = 𝐶 × 𝐴 × (64.4 𝑥 𝐻)0.5 

          where: 

Q = Flow rate in ft3 per second 

C = Orifice coefficient; in this application use C = 0.65 

A = Area in ft2 

H = Head in feet  
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G.2.2 Sizing Factors for "Infiltration" BMP 

Table G.2-4 presents sizing factors for calculating the required surface area (A) for an infiltration 
BMP. There is no underdrain and therefore no low flow orifice in the infiltration BMP. Sizing factors 
were developed for hydrologic soil groups A B, C, and D. This BMP is generally not applicable in 
hydrologic soil groups C and D, but applicants have the option if there are no geotechnical or water 
balance issues and the underlying design infiltration rate for the BMP is greater than 0.5 inch per hour. 
The infiltration BMP is surface ponding feature that allows infiltration into the native or amended 
soils of the BMP surface. 

• Ponding layer: a nominal 36-inch ponding layer shall be included below the overflow 
elevation. 

• Design infiltration rate: the design infiltration rate shall be greater than 0.5 inch per hour. 

• Overflow structure: San Diego Regional Standard Drawing Type I Catch Basin (D-29). For 
the purposes of hydromodification flow control other type of overflow structures are allowed. 

 

Infiltration BMP Example Illustration 

How to use the sizing factors for flow control BMP Sizing: 

Obtain sizing factors from Table G.2-4 based on the project's lower flow threshold fraction of Q2, 
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to 
the structural BMP (A, ft2) by the area weighted runoff factor (C, unitless) (see Table G.2-1) by the 
sizing factors to determine the required surface area (A, ft2) for the infiltration BMP. The civil engineer 
shall provide the necessary surface area of the BMP on the plans. 

Additional steps to use this BMP as a combined pollutant control and flow control BMP: 

The BMP sized using the sizing factors in Table G.2-4 meets both pollutant control and flow control 
requirements. 
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Table G.2-4. Sizing Factors for Hydromodification Flow Control Infiltration BMPs Designed Using 
Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group 

Pre-Project 

Slope 
Rain Gauge A 

0.1Q2 A Flat Lindbergh 0.055 

0.1Q2 A Moderate Lindbergh 0.055 

0.1Q2 A Steep Lindbergh 0.055 

0.1Q2 B Flat Lindbergh 0.045 

0.1Q2 B Moderate Lindbergh 0.045 

0.1Q2 B Steep Lindbergh 0.045 

0.1Q2 C Flat Lindbergh 0.035 

0.1Q2 C Moderate Lindbergh 0.035 

0.1Q2 C Steep Lindbergh 0.035 

0.1Q2 D Flat Lindbergh 0.030 

0.1Q2 D Moderate Lindbergh 0.030 

0.1Q2 D Steep Lindbergh 0.030 

0.1Q2 A Flat Oceanside 0.060 

0.1Q2 A Moderate Oceanside 0.060 

0.1Q2 A Steep Oceanside 0.060 

0.1Q2 B Flat Oceanside 0.050 

0.1Q2 B Moderate Oceanside 0.050 

0.1Q2 B Steep Oceanside 0.050 

0.1Q2 C Flat Oceanside 0.050 

0.1Q2 C Moderate Oceanside 0.050 

0.1Q2 C Steep Oceanside 0.045 

0.1Q2 D Flat Oceanside 0.035 

0.1Q2 D Moderate Oceanside 0.035 

0.1Q2 D Steep Oceanside 0.035 
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Lower Flow 

Threshold 
Soil Group 

Pre-Project 

Slope 
Rain Gauge A 

0.1Q2 A Flat L Wohlford 0.085 

0.1Q2 A Moderate L Wohlford 0.085 

0.1Q2 A Steep L Wohlford 0.085 

0.1Q2 B Flat L Wohlford 0.070 

0.1Q2 B Moderate L Wohlford 0.070 

0.1Q2 B Steep L Wohlford 0.070 

0.1Q2 C Flat L Wohlford 0.055 

0.1Q2 C Moderate L Wohlford 0.055 

0.1Q2 C Steep L Wohlford 0.055 

0.1Q2 D Flat L Wohlford 0.040 

0.1Q2 D Moderate L Wohlford 0.040 

0.1Q2 D Steep L Wohlford 0.040 

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records 

A = Surface area (at surface of the BMP before any ponding occurs) sizing factor for flow control 

G.2.3 Sizing Factors for Bioretention with Partial Retention 

Table G.2-5 presents sizing factors for calculating the required surface area (A) for a biofiltration with 
partial retention BMP. The BMPs consist of four layers: 

• Ponding layer: 12 inches active storage, [minimum] 2 inches of freeboard above overflow 
relief 

• Media Layer: 18 inches of soil [bioretention soil media] 

• Filter Course: 6 inches  

• Storage layer: 18 inches of gravel at 40 percent porosity for A and B soils and 12 inches of 
gravel at 40 percent porosity for C and D soils. The underdrain offset for A and B soils shall 
be 18 inches; for C soils it shall be 6 inches and for D soils it shall be 3 inches. 

• Overflow structure: San Diego Regional Standard Drawing Type I Catch Basin (D-29). For 
the purposes of hydromodification flow control other type of overflow structures are allowed.  
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This BMP does not include an impermeable layer at the bottom of the facility to prevent infiltration 
into underlying soils, regardless of hydrologic soil group. If a facility is to be lined, the designer must 
use the sizing factors for biofiltration (Refer to Appendix G.2.4). 

 

Biofiltration with Partial Retention BMP Example Illustration 

How to use the sizing factors for flow control BMP Sizing: 

Obtain sizing factors from Table G.2-5 based on the project's lower flow threshold fraction of Q2, 
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to 
the structural BMP (A, ft2) by the area weighted runoff factor (C, unitless) (see Table G.2-1) by the 
sizing factors to determine the required surface area (A, ft2). Select a low flow control orifice for the 
underdrain that will discharge the lower flow threshold flow at the overflow riser elevation. Standard 
head (H) for this calculation (based on the standard detail) is 3.0 feet for A or B soils, 3.5 feet for C 
soils, or 3.75 feet for D soils. The civil engineer shall provide the necessary surface area of the BMP 
and the underdrain and orifice detail on the plans. 

Additional steps to use this BMP as a combined pollutant control and flow control BMP: 

The BMP sized using the sizing factors in Table G.2-5 meets both pollutant control and flow control 
requirements. 
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Table G.2-5. Sizing Factors for Hydromodification Flow Control Biofiltration with Partial Retention 
BMPs Designed Using Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group 

Pre-

Project 

Slope 

Aggregate below low 

orifice invert 

(inches) 

Rain Gauge A 

0.1Q2 A Flat 18 Lindbergh 0.080 

0.1Q2 A Moderate 18 Lindbergh 0.080 

0.1Q2 A Steep 18 Lindbergh 0.080 

0.1Q2 B Flat 18 Lindbergh 0.065 

0.1Q2 B Moderate 18 Lindbergh 0.065 

0.1Q2 B Steep 18 Lindbergh 0.060 

0.1Q2 C Flat 6 Lindbergh 0.050 

0.1Q2 C Moderate 6 Lindbergh 0.050 

0.1Q2 C Steep 6 Lindbergh 0.050 

0.1Q2 D Flat 3 Lindbergh 0.050 

0.1Q2 D Moderate 3 Lindbergh 0.050 

0.1Q2 D Steep 3 Lindbergh 0.050 

0.1Q2 A Flat 18 Oceanside 0.080 

0.1Q2 A Moderate 18 Oceanside 0.075 

0.1Q2 A Steep 18 Oceanside 0.075 

0.1Q2 B Flat 18 Oceanside 0.070 

0.1Q2 B Moderate 18 Oceanside 0.070 

0.1Q2 B Steep 18 Oceanside 0.070 

0.1Q2 C Flat 6 Oceanside 0.070 

0.1Q2 C Moderate 6 Oceanside 0.070 

0.1Q2 C Steep 6 Oceanside 0.070 

0.1Q2 D Flat 3 Oceanside 0.070 

0.1Q2 D Moderate 3 Oceanside 0.070 

0.1Q2 D Steep 3 Oceanside 0.070 
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Lower Flow 

Threshold 
Soil Group 

Pre-

Project 

Slope 

Aggregate below low 

orifice invert 

(inches) 

Rain Gauge A 

0.1Q2 A Flat 18 L Wohlford 0.110 

0.1Q2 A Moderate 18 L Wohlford 0.110 

0.1Q2 A Steep 18 L Wohlford 0.105 

0.1Q2 B Flat 18 L Wohlford 0.090 

0.1Q2 B Moderate 18 L Wohlford 0.085 

0.1Q2 B Steep 18 L Wohlford 0.085 

0.1Q2 C Flat 6 L Wohlford 0.065 

0.1Q2 C Moderate 6 L Wohlford 0.065 

0.1Q2 C Steep 6 L Wohlford 0.065 

0.1Q2 D Flat 3 L Wohlford 0.060 

0.1Q2 D Moderate 3 L Wohlford 0.060 

0.1Q2 D Steep 3 L Wohlford 0.060 

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records 

A = Surface area (at surface of the BMP before any ponding occurs) sizing factor for flow control 

G.2.4 Sizing Factors for Biofiltration  

Table G.2-6 presents sizing factors for calculating the required surface area (A) for a biofiltration BMP 
(formerly known as flow-through planter and/or biofiltration BMP with impermeable liner). The 
BMPs consist of four layers: 

• Ponding layer: 12 inches active storage, [minimum] 2 inches of freeboard above overflow 
relief 

• Media Layer: 18 inches of soil [bioretention soil media] 

• Filter Course: 6 inches 

• Storage layer: 12 inches of gravel at 40 percent porosity. The underdrain offset shall be 
3 inches. 
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• Overflow structure: San Diego Regional Standard Drawing Type I Catch Basin (D-29). For 
the purposes of hydromodification flow control other type of overflow structures are allowed.  

This BMP includes an impermeable liner to prevent infiltration into underlying soils.  

 

Biofiltration BMP Example Illustration 

How to use the sizing factors for flow control BMP Sizing: 

Obtain sizing factors from Table G.2-6 based on the project's lower flow threshold fraction of Q2, 
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to 
the structural BMP (A, ft2) by the area weighted runoff factor (C, unitless) (see Table G.2-1) by the 
sizing factors to determine the required surface area (A, ft2). Select a low flow control orifice for the 
underdrain that will discharge the lower flow threshold flow at the overflow riser elevation. Standard 
head (H) for this calculation (based on the standard detail) is 3.75 feet for all soil groups. The civil 
engineer shall provide the necessary surface area of the BMP and the underdrain and orifice detail on 
the plans. 

Additional steps to use this BMP as a combined pollutant control and flow control BMP: 

The BMP sized using the sizing factors in Table G.2-6 meets both pollutant control and flow control 
requirements except for surface drawdown requirements. Applicant must perform surface drawdown 
calculations and if needed develop a vector management plan (Refer to Section 6.3.7) or revise the 
BMP design to meet the drawdown requirements. If changes are made to the BMP design applicants 
must perform site specific continuous simulation modeling (Refer to Appendix G). 

  



Appendix G: Guidance for Continuous Simulation and 

Hydromodification  Management Sizing  Factors 

 

G-46  February 2022 

Table G.2-6. Sizing Factors for Hydromodification Flow Control Biofiltration BMPs Designed Using 
Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group Pre-Project Slope Rain Gauge A 

0.1Q2 A Flat Lindbergh 0.320 

0.1Q2 A Moderate Lindbergh 0.300 

0.1Q2 A Steep Lindbergh 0.285 

0.1Q2 B Flat Lindbergh 0.105 

0.1Q2 B Moderate Lindbergh 0.100 

0.1Q2 B Steep Lindbergh 0.095 

0.1Q2 C Flat Lindbergh 0.055 

0.1Q2 C Moderate Lindbergh 0.050 

0.1Q2 C Steep Lindbergh 0.050 

0.1Q2 D Flat Lindbergh 0.050 

0.1Q2 D Moderate Lindbergh 0.050 

0.1Q2 D Steep Lindbergh 0.050 

0.1Q2 A Flat Oceanside 0.150 

0.1Q2 A Moderate Oceanside 0.140 

0.1Q2 A Steep Oceanside 0.135 

0.1Q2 B Flat Oceanside 0.085 

0.1Q2 B Moderate Oceanside 0.085 

0.1Q2 B Steep Oceanside 0.085 

0.1Q2 C Flat Oceanside 0.075 

0.1Q2 C Moderate Oceanside 0.075 

0.1Q2 C Steep Oceanside 0.075 

0.1Q2 D Flat Oceanside 0.070 

0.1Q2 D Moderate Oceanside 0.070 

0.1Q2 D Steep Oceanside 0.070 
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Lower Flow 

Threshold 
Soil Group Pre-Project Slope Rain Gauge A 

0.1Q2 A Flat L Wohlford 0.285 

0.1Q2 A Moderate L Wohlford 0.275 

0.1Q2 A Steep L Wohlford 0.270 

0.1Q2 B Flat L Wohlford 0.150 

0.1Q2 B Moderate L Wohlford 0.145 

0.1Q2 B Steep L Wohlford 0.145 

0.1Q2 C Flat L Wohlford 0.070 

0.1Q2 C Moderate L Wohlford 0.070 

0.1Q2 C Steep L Wohlford 0.070 

0.1Q2 D Flat L Wohlford 0.060 

0.1Q2 D Moderate L Wohlford 0.060 

0.1Q2 D Steep L Wohlford 0.060 

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records 

flow control 

A = Surface area (at surface of the BMP before any ponding occurs) sizing factor for flow control 

G.2.5 Sizing Factors for Biofiltration with Impermeable Liner 

Table G.2-7 presents sizing factors for calculating the required surface area (A), surface volume (V1), 
and sub-surface volume (V2) for a biofiltration BMP with impermeable liner (formerly known as flow-
through planter). The BMP consists of three layers: 

• Ponding layer: 10 inches active storage, [minimum] 2 inches of freeboard above overflow relief 

• Growing medium: 18 inches of soil [bioretention soil media] 

• Storage layer: 30 inches of gravel at 40 percent porosity [18 inches active storage above 
underdrain is required, additional dead storage depth below underdrain is optional and can 
vary] 

This BMP includes an underdrain with a low flow orifice 18 inches (1.5 feet) below the bottom of the 
growing medium. This BMP includes an impermeable liner to prevent infiltration into underlying soils. 
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Biofiltration with impermeable liner BMP Example Illustration 

Reference: "San Diego BMP Sizing Calculator Methodology," prepared by Brown and Caldwell, dated 
January 2012 

How to use the sizing factors for flow control BMP Sizing: 

Obtain sizing factors from Table G.2-7 based on the project's lower flow threshold fraction of Q2, 
hydrologic soil group, pre-development slope, and rain gauge (rainfall basin). Multiply the area 
tributary to the structural BMP (A, ft2) by the area weighted runoff factor (C, unitless) (see 
Table G.2-1) by the sizing factors to determine the required surface area (A, ft2), surface volume (V1, 
ft3), and sub-surface volume (V2, ft3). Select a low flow orifice for the underdrain that will discharge 
the lower flow threshold flow when there is 1.5 feet of head over the underdrain orifice. The civil 
engineer shall provide the necessary volume and surface area of the BMP and the underdrain and 
orifice detail on the plans. 

Additional steps to use this BMP as a combined pollutant control and flow control BMP: 

To use this BMP as a combined pollutant control and flow control BMP, determine the size using the 
sizing factors, then refer to Appendix B.5 and Appendix F to check whether the BMP meets 
performance standards for biofiltration for pollutant control. If necessary, adjust the surface area, 
depth of growing medium, or depth of storage layer as needed to meet pollutant control standards. 
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Table G.2-7. Sizing Factors for Hydromodification Flow Control Biofiltration BMPs (formerly 
known as Flow-Through Planters) Designed Using Sizing Factor Method 

Sizing Factors for Hydromodification Flow Control Biofiltration with Impermeable Liner BMPs Designed 

Using Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group Slope Rain Gauge A V1 V2 

0.5Q2 A Flat Lindbergh N/A N/A N/A 

0.5Q2 A Moderate Lindbergh N/A N/A N/A 

0.5Q2 A Steep Lindbergh N/A N/A N/A 

0.5Q2 B Flat Lindbergh N/A N/A N/A 

0.5Q2 B Moderate Lindbergh N/A N/A N/A 

0.5Q2 B Steep Lindbergh N/A N/A N/A 

0.5Q2 C Flat Lindbergh 0.115 0.0958 0.0690 

0.5Q2 C Moderate Lindbergh 0.115 0.0958 0.0690 

0.5Q2 C Steep Lindbergh 0.080 0.0667 0.0480 

0.5Q2 D Flat Lindbergh 0.085 0.0708 0.0510 

0.5Q2 D Moderate Lindbergh 0.085 0.0708 0.0510 

0.5Q2 D Steep Lindbergh 0.065 0.0542 0.0390 

0.5Q2 A Flat Oceanside N/A N/A N/A 

0.5Q2 A Moderate Oceanside N/A N/A N/A 

0.5Q2 A Steep Oceanside N/A N/A N/A 

0.5Q2 B Flat Oceanside N/A N/A N/A 

0.5Q2 B Moderate Oceanside N/A N/A N/A 

0.5Q2 B Steep Oceanside N/A N/A N/A 

0.5Q2 C Flat Oceanside 0.075 0.0625 0.0450 

0.5Q2 C Moderate Oceanside 0.075 0.0625 0.0450 

0.5Q2 C Steep Oceanside 0.065 0.0542 0.0390 

0.5Q2 D Flat Oceanside 0.070 0.0583 0.0420 

0.5Q2 D Moderate Oceanside 0.070 0.0583 0.0420 

0.5Q2 D Steep Oceanside 0.050 0.0417 0.0300 

0.5Q2 A Flat L Wohlford N/A N/A N/A 

0.5Q2 A Moderate L Wohlford N/A N/A N/A 

0.5Q2 A Steep L Wohlford N/A N/A N/A 

0.5Q2 B Flat L Wohlford N/A N/A N/A 

0.5Q2 B Moderate L Wohlford N/A N/A N/A 

0.5Q2 B Steep L Wohlford N/A N/A N/A 

0.5Q2 C Flat L Wohlford 0.070 0.0583 0.0420 



Appendix G: Guidance for Continuous Simulation and 

Hydromodification  Management Sizing  Factors 

Table G.2-7. Sizing Factors for Hydromodification Flow Control Biofiltration BMPs (formerly 
known as Flow-Through Planters) Designed Using Sizing Factor Method (continued) 

 

G-50  February 2022 

Sizing Factors for Hydromodification Flow Control Biofiltration with Impermeable Liner BMPs Designed 

Using Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group Slope Rain Gauge A V1 V2 

0.5Q2 C Moderate L Wohlford 0.070 0.0583 0.0420 

0.5Q2 C Steep L Wohlford 0.050 0.0417 0.0300 

0.5Q2 D Flat L Wohlford 0.055 0.0458 0.0330 

0.5Q2 D Moderate L Wohlford 0.055 0.0458 0.0330 

0.5Q2 D Steep L Wohlford 0.045 0.0375 0.0270 

0.3Q2 A Flat Lindbergh N/A N/A N/A 

0.3Q2 A Moderate Lindbergh N/A N/A N/A 

0.3Q2 A Steep Lindbergh N/A N/A N/A 

0.3Q2 B Flat Lindbergh N/A N/A N/A 

0.3Q2 B Moderate Lindbergh N/A N/A N/A 

0.3Q2 B Steep Lindbergh N/A N/A N/A 

0.3Q2 C Flat Lindbergh 0.130 0.1083 0.0780 

0.3Q2 C Moderate Lindbergh 0.130 0.1083 0.0780 

0.3Q2 C Steep Lindbergh 0.100 0.0833 0.0600 

0.3Q2 D Flat Lindbergh 0.105 0.0875 0.0630 

0.3Q2 D Moderate Lindbergh 0.105 0.0875 0.0630 

0.3Q2 D Steep Lindbergh 0.075 0.0625 0.0450 

0.3Q2 A Flat Oceanside N/A N/A N/A 

0.3Q2 A Moderate Oceanside N/A N/A N/A 

0.3Q2 A Steep Oceanside N/A N/A N/A 

0.3Q2 B Flat Oceanside N/A N/A N/A 

0.3Q2 B Moderate Oceanside N/A N/A N/A 

0.3Q2 B Steep Oceanside N/A N/A N/A 

0.3Q2 C Flat Oceanside 0.105 0.0875 0.0630 

0.3Q2 C Moderate Oceanside 0.105 0.0875 0.0630 

0.3Q2 C Steep Oceanside 0.085 0.0708 0.0510 

0.3Q2 D Flat Oceanside 0.090 0.0750 0.0540 

0.3Q2 D Moderate Oceanside 0.090 0.0750 0.0540 

0.3Q2 D Steep Oceanside 0.070 0.0583 0.0420 

0.3Q2 A Flat L Wohlford N/A N/A N/A 

0.3Q2 A Moderate L Wohlford N/A N/A N/A 
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Sizing Factors for Hydromodification Flow Control Biofiltration with Impermeable Liner BMPs Designed 

Using Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group Slope Rain Gauge A V1 V2 

0.3Q2 A Steep L Wohlford N/A N/A N/A 

0.3Q2 B Flat L Wohlford N/A N/A N/A 

0.3Q2 B Moderate L Wohlford N/A N/A N/A 

0.3Q2 B Steep L Wohlford N/A N/A N/A 

0.3Q2 C Flat L Wohlford 0.085 0.0708 0.0510 

0.3Q2 C Moderate L Wohlford 0.085 0.0708 0.0510 

0.3Q2 C Steep L Wohlford 0.060 0.0500 0.0360 

0.3Q2 D Flat L Wohlford 0.065 0.0542 0.0390 

0.3Q2 D Moderate L Wohlford 0.065 0.0542 0.0390 

0.3Q2 D Steep L Wohlford 0.050 0.0417 0.0300 

0.1Q2 A Flat Lindbergh N/A N/A N/A 

0.1Q2 A Moderate Lindbergh N/A N/A N/A 

0.1Q2 A Steep Lindbergh N/A N/A N/A 

0.1Q2 B Flat Lindbergh N/A N/A N/A 

0.1Q2 B Moderate Lindbergh N/A N/A N/A 

0.1Q2 B Steep Lindbergh N/A N/A N/A 

0.1Q2 C Flat Lindbergh 0.250 0.2083 0.1500 

0.1Q2 C Moderate Lindbergh 0.250 0.2083 0.1500 

0.1Q2 C Steep Lindbergh 0.185 0.1542 0.1110 

0.1Q2 D Flat Lindbergh 0.200 0.1667 0.1200 

0.1Q2 D Moderate Lindbergh 0.200 0.1667 0.1200 

0.1Q2 D Steep Lindbergh 0.130 0.1083 0.0780 

0.1Q2 A Flat Oceanside N/A N/A N/A 

0.1Q2 A Moderate Oceanside N/A N/A N/A 

0.1Q2 A Steep Oceanside N/A N/A N/A 

0.1Q2 B Flat Oceanside N/A N/A N/A 

0.1Q2 B Moderate Oceanside N/A N/A N/A 

0.1Q2 B Steep Oceanside N/A N/A N/A 

0.1Q2 C Flat Oceanside 0.190 0.1583 0.1140 

0.1Q2 C Moderate Oceanside 0.190 0.1583 0.1140 

0.1Q2 C Steep Oceanside 0.140 0.1167 0.0840 
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Sizing Factors for Hydromodification Flow Control Biofiltration with Impermeable Liner BMPs Designed 

Using Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group Slope Rain Gauge A V1 V2 

0.1Q2 D Flat Oceanside 0.160 0.1333 0.0960 

0.1Q2 D Moderate Oceanside 0.160 0.1333 0.0960 

0.1Q2 D Steep Oceanside 0.105 0.0875 0.0630 

0.1Q2 A Flat L Wohlford N/A N/A N/A 

0.1Q2 A Moderate L Wohlford N/A N/A N/A 

0.1Q2 A Steep L Wohlford N/A N/A N/A 

0.1Q2 B Flat L Wohlford N/A N/A N/A 

0.1Q2 B Moderate L Wohlford N/A N/A N/A 

0.1Q2 B Steep L Wohlford N/A N/A N/A 

0.1Q2 C Flat L Wohlford 0.135 0.1125 0.0810 

0.1Q2 C Moderate L Wohlford 0.135 0.1125 0.0810 

0.1Q2 C Steep L Wohlford 0.105 0.0875 0.0630 

0.1Q2 D Flat L Wohlford 0.110 0.0917 0.0660 

0.1Q2 D Moderate L Wohlford 0.110 0.0917 0.0660 

0.1Q2 D Steep L Wohlford 0.080 0.0667 0.0480 

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records 

A = Surface area sizing factor for flow control 

V1 = Surface volume sizing factor for flow control 

V2 = Subsurface volume sizing factor for flow control 

Definitions for "N/A" 

Soil groups A and B: N/A in all elements (A, V1, V2) for soil groups A and B means sizing factors were not developed for 
biofiltration (i.e., with an underdrain) for soil groups A and B. If no underdrain is proposed, refer to Appendix G.2.3, Sizing 
Factors for Bioretention. If an underdrain is proposed, use project-specific continuous simulation modeling

G.2.6 Sizing Factors for "Cistern" BMP 

Table G.2-8 presents sizing factors for calculating the required volume (V) for a cistern BMP. In this 
context, a "cistern" is a detention facility that stores runoff and releases it at a controlled rate. A cistern 
can be a component of a harvest and use system, however the sizing factor method will not account 
for any retention occurring in the system. The sizing factors were developed assuming runoff is 
released from the cistern. The sizing factors presented in this section are to meet the 
hydromodification management performance standard only. The cistern BMP is based on the 
following assumptions: 
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• Cistern configuration: The cistern is modeled as a 4-foot tall vessel. However, designers 
could use other configurations (different cistern heights), as long as the lower outlet orifice is 
sized to properly restrict outflows and the minimum required volume is provided. 

• Cistern upper outlet: The upper outlet from the cistern would consist of a weir or other flow 
control structure with the overflow invert set at an elevation of 7/8 of the water height 
associated with the required volume of the cistern – V. For the assumed 4-foot water depth in 
the cistern associated with the sizing factor analysis, the overflow invert is assumed to be 
located at an elevation of 3.5 feet above the bottom of the cistern. The overflow weir would 
be sized to pass the peak design flow based on the tributary drainage area. 

How to use the sizing factors: 

Obtain sizing factors from Table G.2-8 based on the project's lower flow threshold fraction of Q2, 
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to 
the structural BMP (A, ft2) by the area weighted runoff factor (C, unitless) (see Table G.2-1) by the 
sizing factors to determine the required volume (V, ft3). Select a low flow control orifice that will 
discharge the lower flow threshold flow at the overflow elevation (i.e., when there is 3.5 feet of head 
over the lower outlet orifice or adjusted head as appropriate if the cistern overflow elevation is not 3.5 
feet tall). The civil engineer shall provide the necessary volume of the BMP and the lower outlet orifice 
detail on the plans. 

Additional steps to use this BMP as a combined pollutant control and flow control BMP: 

A cistern could be a component of a full retention, partial retention, or no retention BMP depending 
on how the outflow is disposed. However, use of the sizing factor method for design of the cistern in 
a combined pollutant control and flow control system is not recommended. The sizing factor method 
for designing a cistern does not account for any retention or storage occurring in BMPs combined 
with the cistern (i.e., cistern sized using sizing factors may be larger than necessary because sizing 
factor method does not recognize volume losses occurring in other elements of a combined system). 
Furthermore, when the cistern is designed using the sizing factor method, the cistern outflow must 
be set to the low flow threshold flow for the drainage area, which may be inconsistent with 
requirements for other elements of a combined system. To optimize a system in which a cistern 
provides temporary storage for runoff to be either used onsite (harvest and use), infiltrated, or 
biofiltered, project-specific continuous simulation modeling is recommended. Refer to Sections 5.6 
and 6.3.6. 
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Table G.2-8. Sizing Factors for Hydromodification Flow Control Cistern BMPs Designed Using 
Sizing Factor Method 

Lower Flow 

Threshold 
Soil Group 

Pre-Project 

Slope 
Rain Gauge V 

0.1Q2 A Flat Lindbergh 0.54 

0.1Q2 A Moderate Lindbergh 0.51 

0.1Q2 A Steep Lindbergh 0.49 

0.1Q2 B Flat Lindbergh 0.19 

0.1Q2 B Moderate Lindbergh 0.18 

0.1Q2 B Steep Lindbergh 0.18 

0.1Q2 C Flat Lindbergh 0.11 

0.1Q2 C Moderate Lindbergh 0.11 

0.1Q2 C Steep Lindbergh 0.11 

0.1Q2 D Flat Lindbergh 0.09 

0.1Q2 D Moderate Lindbergh 0.09 

0.1Q2 D Steep Lindbergh 0.09 

0.1Q2 A Flat Oceanside 0.26 

0.1Q2 A Moderate Oceanside 0.25 

0.1Q2 A Steep Oceanside 0.25 

0.1Q2 B Flat Oceanside 0.16 

0.1Q2 B Moderate Oceanside 0.16 

0.1Q2 B Steep Oceanside 0.16 

0.1Q2 C Flat Oceanside 0.14 

0.1Q2 C Moderate Oceanside 0.14 

0.1Q2 C Steep Oceanside 0.14 

0.1Q2 D Flat Oceanside 0.12 

0.1Q2 D Moderate Oceanside 0.12 

0.1Q2 D Steep Oceanside 0.12 
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Lower Flow 

Threshold 
Soil Group 

Pre-Project 

Slope 
Rain Gauge V 

0.1Q2 A Flat L Wohlford 0.53 

0.1Q2 A Moderate L Wohlford 0.49 

0.1Q2 A Steep L Wohlford 0.49 

0.1Q2 B Flat L Wohlford 0.28 

0.1Q2 B Moderate L Wohlford 0.28 

0.1Q2 B Steep L Wohlford 0.28 

0.1Q2 C Flat L Wohlford 0.14 

0.1Q2 C Moderate L Wohlford 0.14 

0.1Q2 C Steep L Wohlford 0.14 

0.1Q2 D Flat L Wohlford 0.12 

0.1Q2 D Moderate L Wohlford 0.12 

0.1Q2 D Steep L Wohlford 0.12 

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records 
V = Cistern volume sizing factor 
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Appendix H Forms and Checklists  
The following Forms/Checklists/Worksheets were developed for use by the project applicant to 
document the storm water management design. These forms represent the forms not included as part 
of the Standard and PDP SWQMP Templates in Appendix A: 

• H-7: Harvest and Use Feasibility Screening Checklist 

• H-8: Categorization of Infiltration Feasibility Condition 

• H-9: Factor of Safety and Design Infiltration Rate 
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Harvest and Use Feasibility Checklist Form H-7 

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during 
the wet season? 
      Toilet and urinal flushing 
      Landscape irrigation 
      Other: ______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. Guidance 
for planning level demand calculations for toilet/urinal flushing and landscape irrigation is provided in Section 
B.3.2. 
[Provide a summary of calculations here]  

3.  Calculate the DCV using worksheet B-2.1.  
DCV = __________ (cubic feet) 

3a. Is the 36-hour demand greater 
than or equal to the DCV? 

       Yes         /      No 

3b. Is the 36-hour demand greater than 
0.25DCV but less than the full DCV?  

       Yes         /         No  

3c. Is the 36-hour demand 
less than 0.25DCV?  

          Yes 

Harvest and use appear to be 
feasible. Conduct more detailed 
evaluation and sizing calculations 
to confirm that DCV can be used 
at an adequate rate to meet 
drawdown criteria. 

Harvest and use may be feasible. 
Conduct more detailed evaluation and 
sizing calculations to determine 
feasibility. Harvest and use may only be 
able to be used for a portion of the site, 
or (optionally) the storage may need to be 
upsized to meet long term capture targets 
while draining in longer than 36 hours. 

Harvest and use are 
considered to be infeasible. 

Is harvest and use feasible based on further evaluation?  

 Yes, refer to Appendix E to select and size harvest and use BMPs.  

 No, select alternate BMPs. 
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Categorization of Infiltration Feasibility Condition Form H-8 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed 

facility locations greater than 0.5 inch per hour? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in Appendix 

C.2 and Appendix D. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inch per hour be allowed 

without increasing risk of geotechnical hazards (slope 

stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.2. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 
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Form H-8 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inch per hour be allowed 

without increasing risk of groundwater contamination 

(shallow water table, storm water pollutants or other factors) 

that cannot be mitigated to an acceptable level? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inch per hour be allowed 

without causing potential water balance issues such as 

change of seasonality of ephemeral streams or increased 

discharge of contaminated groundwater to surface waters? 

The response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in Appendix 

C.3. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

Part 1 

Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 

The feasibility screening category is Full Infiltration 

 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent 

but would not generally be feasible or desirable to achieve a “full infiltration” 

design. Proceed to Part 2 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 Permit. 

Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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Form H-8 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 

appreciable rate or volume? The response to this Screening 

Question shall be based on a comprehensive evaluation of the 

factors presented in Appendix C.2 and Appendix D. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed 

without increasing risk of geotechnical hazards (slope 

stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The response 

to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.2. 

  

Provide basis: 

 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 
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Form H-8 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed 

without posing significant risk for groundwater related 

concerns (shallow water table, storm water pollutants or other 

factors)? The response to this Screening Question shall be based 

on a comprehensive evaluation of the factors presented in 

Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 

Can infiltration be allowed without violating downstream 

water rights? The response to this Screening Question shall be 

based on a comprehensive evaluation of the factors presented in 

Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 

Result* 

If all answers from row 5-8 are yes, then partial infiltration design is potentially feasible.  

The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 Permit. 

Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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Factor of Safety and Design Infiltration Rate Worksheet Form H-9 

Factor Category Factor Description 
Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to groundwater/impervious 

layer 
0.25   

Suitability Assessment Safety Factor, SA = p  

B Design 

Level of pretreatment/ expected 

sediment loads 
0.5   

Redundancy/resiliency 0.25   

Compaction during construction 0.25   

Design Safety Factor, SB = p  

Combined Safety Factor, Stotal= SA x SB   

Observed Infiltration Rate, inch/hr, Kobserved 

(Corrected for test-specific bias) 
 

Design Infiltration Rate, inches/hour, Kdesign = Kobserved / Stotal  

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 
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Appendix I USEPA Green Streets 

Handbook 
The following handbook is attached to provide guidance on green streets design. New or retrofit 
sidewalks, and retrofit or redeveloped existing paved alleys, streets, and roads, may qualify for PDP 
exemption if they are designed in accordance with the following handbook. The project proponent 
should consult with the P&EAD and ADC for additional restrictions on PDP exemption. 



Green 
Streets 
Handbook 

EPA 841-B-18-001 | March 2021 
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Preface 

In large U.S. cities, 25 percent to more than 60 percent of the land area is 
covered by impervious roadways, alleys, driveways, sidewalks and surface 
parking lots. Stormwater runoff from these areas can produce significant 
runoff volumes and carry pollutant loads that negatively impact the water 
quality of surface waterbodies and reduce groundwater recharge because 
of the loss of soil infiltrative capacity. This handbook is intended to provide 
the reader with a systematic process to begin reducing the impervious 
surface footprint of the public right-of-ways and associated off-street 
surface parking areas. 

Green streets can provide many environmental, social and economic 
benefits. In addition to the stormwater runoff reduction and water quality 
improvement benefits, green streets can be designed to calm traffic, 
provide safer pedestrian and bicycle paths, mitigate urban heat island 
effects, improve community aesthetics, promote a sense of place and 
stimulate community investments. These enhancements can help to make 
a “green and complete street” that is safe and accessible for all users while 
also being friendlier to the environment and beneficial for the community 
at large. 

This handbook is intended to help state and local transportation agencies, 
municipal officials, designers, stakeholders and others to select, design 
and implement site design strategies and green infrastructure practices for 
roads, alleys and parking lots. Green infrastructure practices are designed 
to mimic natural systems by intercepting, infiltrating and evapotranspiring 
stormwater to reduce runoff and protect or restore site and watershed 
hydrology. 

The document provides background information on street and road typol-
ogies and offers a programmatic framework to use when identifying areas 

Green Streets Handbook 

that can be initially designed or later retrofitted with green infrastructure 
practices or systems. The handbook also contains information about green 
street design considerations, pretreatment and stormwater management 
practices, and external resources with additional detail for readers who 
wish to go deeper into a specific topic. 

Stormwater tree pits in a parking lot, Reston, VA.
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1 Addressing 
Stormwater Runoff
In This Chapter 

1.1 Road-Related Networks and Stormwater 
Runoff 

1.2 Stormwater Solutions: Green Streets 
1.3	 Benefits of Green Streets (Environmental, 

Social, Economic) 
1.4 Additional Resources: Green Infrastructure 

This chapter provides an overview of stormwater runoff 
from transportation infrastructure, including typical 
pollutant concentrations and common transporta-
tion-related sources of those pollutants. Green streets 
can be designed to incorporate a variety of green 
infrastructure practices to manage stormwater onsite, 
where precipitation falls. Green streets, which can also 
be part of “complete street” solutions, can provide many 
benefits including environmental, social and economic 
benefits. Many states and local governments across 
the country have also developed green street and green 
infrastructure design manuals that transportation 
designers can use. 

Clean water is essential for protecting swimmers’ health.
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Runoff from urbanized areas contributes to pollution and flooding. 
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1.1 Road-Related Networks and Stormwater Runoff 
Transportation Infrastructure Affects Stormwater 
Runoff Volume and Pollutant Load 

Roads and parking lots are a highly visible part of the landscape. Counties, 
cities and towns control 76 percent of the more than 4 million U.S. roads. 
The remaining road miles are managed by state highway agencies (19 
percent) and federal and other jurisdictions (4 percent) (FHWA 2016). 
Roadways are a critical component of the nation’s infrastructure, but 
because of their imperviousness and associated pollutant loadings they 
can also significantly impact water resources. 

Transportation-related land uses represent an especially high percentage 
of overall impervious surface area within urban and suburban areas. 
Within the urban environment, roads, driveways, sidewalks and parking 
lots can constitute up to 70 percent of the impervious surface area (Tilley 
2006). When it rains or snows, the roadway networks can collect and 
convey large volumes of stormwater runoff, facilitating the transport of 
the pollutants deposited on the roadways from vehicles, the atmosphere, 
road construction or adjacent land uses. As shown in Table 1-1, the types 
of pollutant loadings depend on a variety of factors, including traffic 
volume, land use, total impervious surface area, storm events (intensity and 
duration), and accidental spills. 

Table 1-1. Summary of the pollutant types found in road runoff (FHWA 1984) 

Pollutant Sources 

Particulates Pavement wear 
Vehicles 
Atmospheric deposition 

Rubber tire wear 
Winter sanding 

Nitrogen and phosphorus Atmospheric deposition 
Fertilizer 
Sediment 

Metals (e.g., zinc, iron, copper, 
cadmium, chromium, nickel, 
manganese) 

Grease 
Tire wear 
Motor oil 
Brake linings 

Vehicle rust 
Steel structures 
Engine components 
Diesel and gasoline 

Sodium, calcium, chloride Deicing salts 

Bacteria Animal waste 
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Transportation network in Chicago, IL. Land use patterns in a city. Impervious expanse of a parking lot. 
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Two of the largest factors that determine pollutant loads are traffic volume 
and surrounding land uses. Greater traffic volume, measured in average 
daily traffic, results in increased amounts of vehicle-associated pollutants 
(Table 1-2). Likewise, areas that have rapid turnover of parked cars (e.g., 
retail parking areas) typically generate higher levels of contamination 
because of the vehicle-associated pollutant deposition and surface wear 
associated with frequent starting of vehicles (NRC 2008). 

Surrounding land uses also affect the volume of runoff on roadways. 
Impervious surfaces, especially directly connected areas, convey runoff 
that picks up pollutants as it flows. Studies have shown that stream 
health (as measured by the concentration of pollutants, habitat quality, 
and aquatic species diversity and abundance) decreases as the amount 
of impervious area increases in a watershed (Arnold and Gibbons 1996). 
Large volumes of runoff entering streams can cause erosion that affects 
downstream water quality, destabilizes stream channels and damages 
habitat. Runoff can also lead to flooded and closed roadways, creating a 
nuisance for users. 

Stormwater runoff flowing off impervious surfaces collects and transports 
pollutants such as metals, hydrocarbons, bacteria, excess nutrients and 
sediments. Under conventional drainage system designs, these pollutants 
typically are discharged untreated directly into receiving water bodies such 
as streams, lakes and bays. 

Fortunately, communities can install practices to help mitigate stormwater-
caused impacts. By replicating a site’s original hydrology and encouraging 
the capture, infiltration and evapotranspiration of runoff, transportation 
network designers and planners can reduce excess stormwater flows while 
also managing pollutant loadings. Using these techniques represents a 
sound approach to protecting water quality while also meeting a communi-
ty’s transportation needs. 
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Table 1-2. Summary of pollutant concentrations found in road runoff from highways with 
small and large traffic volumes 

Pollutant 

Event mean concentration 
for highways with fewer 

than 30,000 vehicles/day 
(mg/L) 

Event mean concentration 
for highways with more 

than 30,000 vehicles/day 
(mg/L) 

Total suspended solids 41 142 

Volatile suspended solids 12 39 

Total organic carbon 8 25 

Chemical oxygen demand 49 114 

Nitrite and nitrate 0.46 0.76 

Total Kjeldahl nitrogen 0.87 1.83 

Phosphate phosphorus 0.16 0.40 

Copper 0.02 0.05 

Lead 0.08 0.40 

Zinc 0.08 0.33 

Source: Driscoll et al. 1990 
Notes: mg/L = milligrams per liter 

USEPA Copper-Free Brake Initiative 

The U.S. Environmental Protection Agency (USEPA), states and the 
automotive industry are working together to reduce the use of copper and 
other materials in motor vehicle brake pads. The wearing of brake pads onto 
roadway surfaces contributes excessive levels of copper and other pollut-
ants to waterways. The automotive industry has agreed to reduce copper in 
brake pads to less than 5 percent by weight in 2021 and 0.5 percent by 2025. 
For more information see USEPA’s Copper-Free Brake Initiative website. 
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 1.2 Stormwater Solutions: Green Streets 
Using Natural Processes to Control Stormwater 
Streets and parking lots can be designed using a variety of practices that 
mimic or preserve natural drainage processes to manage stormwater. 
These practices retain stormwater and snowmelt and promote infiltration 
into the ground to reduce runoff volumes that may contribute to flooding 
and water quality problems (Figure 1-1). This handbook uses the term 
green infrastructure to describe these practices. As defined under Section 
502 of the Clean Water Act (CWA): “Green infrastructure means the range 
of measures that use plant or soil systems, permeable pavement or other 
permeable surfaces or substrates, stormwater harvest and reuse, or 
landscaping to store, infiltrate, or evapotranspirate stormwater and reduce 
flows to sewer systems or to surface waters." 

Impervious areas Natural areas 

Figure 1-1. When impervious areas (roads, rooftops, parking lots) cover much of 
the land (left image), more than half the rainfall runs off and flows directly into 
surface waters, allowing only 15 percent of rain water to soak into the ground. In 
contrast, areas that are designed to mimic natural areas (right image) allow only 
10 percent of rain to run off and nearly half to soak into the ground. 

This handbook is focused on green infrastructure specifically for storm-
water management practices in transportation infrastructure, such as roads 
and parking lots, but the term green infrastructure varies in its use in other 

Green Streets Handbook 

contexts. Conservation ecologists use green infrastructure to describe the 
creation and networking of natural ecosystems and greenway corridors 
(e.g., forests, floodplains) that provide ecological services and benefits. 
In the context of stormwater, USEPA uses green infrastructure to refer to 
practices such as green roofs, porous pavement, swales and rain gardens 
that largely rely on using soil and vegetation to infiltrate, evapotranspirate, 
and/or harvest stormwater runoff and reduce flows entering drainage 
collection systems. 

Some use other terms to reference the same practices as green infrastruc-
ture for stormwater management. For example, low impact development 
(LID) is a management approach and a set of practices that can reduce 
runoff and pollutant loadings by managing runoff as close to its source 
as possible. Other terms include low impact design, sustainable urban 
drainage systems, water-sensitive urban design and green stormwater 
infrastructure. The definitions of these terms may vary slightly among 
organizations and industry professionals; however, these concepts are 
generally captured in the CWA definition of green infrastructure. Therefore, 
this handbook will use the term green infrastructure from here forward. 

Green Infrastructure in Transportation Networks 

Traditional stormwater management systems along roads typically direct 
runoff into pipes or channels that often carry runoff great distances from 
where precipitation falls. In contrast, a green street incorporates a variety 
of green infrastructure practices that manage stormwater onsite, where 
(or very near to where) the precipitation falls. Because green infrastructure 
techniques are location-independent and can be applied across different 
regions and climatic zones, designers can adjust the basic forms and 
processes of practices to best suit local physical, social, and climatic 
conditions and goals. As discussed in Chapter 2, green infrastructure 
elements that re-create natural areas can be incorporated into almost all 
transportation projects. 

1.2 Stormwater Solutions: Green Streets 1-4 



		   

 

 

 

 

 

 

 
 

 

 

 

 

Green Infrastructure Practices Rely on Natural 
Processes to Capture and Clean Stormwater 
Strategies for green infrastructure design rely on naturally occurring 
hydrological and biophysical processes to manage the quantity of flow and 
improve water quality (Figures 1-2 and 1-3). 

Hydrologic processes: 
Infiltration. Water moves from the ground surface into the soil. 

Detention. Water is stored temporarily, thus delaying conveyance 
downstream. 

Retention. Instead of flowing downstream, water is captured and 
stored onsite for later evapotranspiration or infiltration. 

Interception. Vegetation or buildings capture precipitation. 

Evapotranspiration. The leaves of plants release water into the 
atmosphere. 

Biophysical processes: 
Filtration. Vegetation, soil and plant roots strain organic matter, 
phosphorus and suspended solids out of stormwater. 

Sedimentation. Sediment drops out of suspension and accumulates 
as stormwater slows and pools in the practice. 

Adsorption. Pollutants and excess nutrients carried in stormwater 
attach to clay particles in the soil and remain in place. 

Microbial action. Bacteria in the soil and plant roots break down the 
pollutants and nutrients. 

Uptake. Plants and soil organisms absorb metals and use nutrients 
such as nitrogen and phosphorus for their growth. 

Green Streets Handbook 1.2 Stormwater Solutions: Green Streets 

Figure 1-2. Modifying or designing parking lot islands 
as bioretention areas can capture and temporarily store 
runoff, allowing the water time to infiltrate the soil or be 
evapotranspired. 
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Figure 1-3. Soil and plants absorb and filter out excess nutrients 
and other pollutants from runoff, while microbes in the soil help 
break down the chemical compounds. 
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Elements Support Complete Street Initiatives 

Developing a green streets program complements the nationally recog-
nized Complete Streets policy initiative supported by the Federal Highway 
Administration (FHWA) and USEPA. This initiative promotes street designs 
that promote neighborhood character, stimulate economic development, 
and serve the mobility and access needs of all users—motorists, transit 
riders, bicyclists and pedestrians. As seen in Figure 1-4, Complete Street 
objectives are primarily achieved by using measures to calm traffic and 
create well-defined barriers between transportation types (e.g., chicanes, 
islands, curb extensions, bike lanes). 

Fortunately, many communities across the country recognize that a street 
is not necessarily “complete” without features that also serve environmen-
tal goals, and they strive to use traffic-calming measures that can double 
as stormwater-control features. For example, by placing a vegetated 
stormwater curb extension at an intersection or near a crosswalk, commu-
nity transportation designers can encourage reduced traffic speeds and 
alert drivers to activity occurring adjacent to the road while also capturing 
street runoff. Adding a well-marked pervious pavement bicycle lane 
intercepts runoff and protects bicyclists from vehicular traffic. Similarly, 
planting street trees helps define road boundaries, protects pedestrians 
and motorists, and intercepts and absorbs rainfall. 
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Rain Garden Transit Sidewalk Bike Lane 

Figure 1-4. A green and “complete street” in Seattle, Washington, includes specific 
streetcar, vehicle, bike and pedestrian zones and a rain garden and vegetated 
stormwater curb extensions to capture and treat runoff.

For More Information—Green Streets and Complete Streets 

– Green Streets: A Conceptual Guide to Effective Green Streets Design 
Solutions. USEPA (2000) 

– Managing Wet Weather with Green Infrastructure Municipal Handbook: 
Green Streets. USEPA (2015) 

– G3 Partnership: Green Streets, Green Towns, Green Jobs. USEPA 

– Urban Street Stormwater Guide (2017) and Urban Street Design Guide 

(2013). ($) National Association of City Transportation Officials 

– Complete Streets. Smart Growth America/Complete Streets Coalition 

– Boston Complete Streets. Boston Transportation Department, MA (2013) 

– Complete Streets. U.S. Department of Transportation, FHWA 

– Toronto Complete Streets Guidelines. City of Toronto, Canada 
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https://smartgrowthamerica.org/program/national-complete-streets-coalition/
https://nacto.org/docs/usdg/2000_green_streets_epa.pdf
https://nacto.org/docs/usdg/2000_green_streets_epa.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/gi_munichandbook_green_streets_0.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/gi_munichandbook_green_streets_0.pdf
https://www.epa.gov/G3
https://nacto.org/publication/urban-street-stormwater-guide/
https://nacto.org/publication/urban-street-design-guide/
https://smartgrowthamerica.org/resources/complete-and-green-streets/
https://www.boston.gov/sites/default/files/file/2019/12/BCS_Guidelines.pdf
https://www.transportation.gov/mission/health/complete-streets
https://www.toronto.ca/services-payments/streets-parking-transportation/enhancing-our-streets-and-public-realm/complete-streets/complete-streets-guidelines/
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1.3 Benefits of Green Streets 
Green Streets Provide Environmental, Social and 
Economic Benefits 

Green streets are an investment in your community because good designs 
can provide many additional benefits beyond stormwater management. 
The design of streets and public rights-of-way can affect the public’s 
perception of a community, influence the behavior of residents and visitors, 
and shape development decisions, while also helping to create a sense of 
place. The use of green streets can provide numerous benefits, such as: 

– Improved water quality 

– Enhanced community resilience 

– Increased groundwater recharge 

– Enhanced wildlife habitat 

– Improved air quality 

– Reduced urban heat island effects 

– Increased pedestrian safety and traffic calming 

– Enhanced well-being of individuals 

– Increased sense of community 

– Increased property values 

– Reduced water treatment costs 

– Reduced infrastructure costs 

– Reduced property damage due to flooding 

These benefits are grouped and described in further detail on the following 
pages. 
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Sketch of green street components such as a permeable pavement crosswalk, curb bump-outs and bioretention applied to a local road.
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Environmental Benefits of Green Streets 

Improves Water Quality 
The green infrastructure elements incorporated into green 
streets help decrease the volume of stormwater runoff and 
pollutants entering water bodies by: 

– Capturing the small, frequently occurring storm events. 

– Filtering the first flush of runoff that can contain high 
concentrations of pollutants. 

– Slowing down and temporarily storing runoff. 

– Reducing erosion and sedimentation that can negatively 
impact aquatic habitat and destabilize stream channels. 

Green streets can be designed to use the processes of filtration or infiltra-
tion to reduce the pollutant loadings that are discharged into waterways. 
The most cost-effective systems are typically soil-based vegetated 
designs, although permeable pavements, filtration and infiltration systems 
can also be used to mitigate the effects of stormwater runoff volumes and 
pollutant loadings from roads, rights-of-way and parking lots. 

Enhances Community Resilience 
The use of green streets can increase resilience to chang-
ing weather patterns and can help save energy. 
Incorporating street trees and green infrastructure prac-
tices that include vegetation (e.g., bioretention cells, 

bioswales) in the right-of-way can provide cooling and wind break effects 
that reduce energy use by nearby homes and businesses and, as a result, 
reduce emissions at nearby power plants. Green streets can also be 
designed to promote alternative modes of transportation such as walking 
and biking to reduce vehicle use and associated emissions (NCSC, n.d). 

Green Streets Handbook 

Increases Groundwater Recharge 
Green street practices that infiltrate runoff, such as bioret-
ention cells, bioswales, infiltration planters and permeable 
pavement, are designed to allow runoff to drain into 
subsurface soils and recharge groundwater supplies. 

Recharging aquifers can be particularly important in areas of the country 
that have limited groundwater supplies and are challenged to meet their 
water supply needs. 

Stormwater runoff from impervious areas like streets can be directed to 
infiltration practices that help recharge groundwater resources. An April 
2016 USEPA study of stormwater retention practices used to recharge 
groundwater found that the monetary value of this recharged water can be 
worth millions of dollars in some states. 

Enhances Wildlife Habitat 
Vegetated landscape areas can provide habitat for wildlife. 
Green infrastructure can be used to mitigate the effect of 
habitat loss that is typically a result of urbanization. 
Patches of vegetation and/or trees incorporated into a 

community’s green infrastructure can serve as a nesting location for birds, 
temporary resting places for migrating wildlife, or sources of food for 
pollinators. In rural settings, larger areas of green infrastructure can serve 
both as habitat and wildlife corridors that enable animals to migrate. 
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Environmental Benefits of Green Streets, continued 

Improves Air Quality 
Trees and other vegetation on green streets can improve air 
quality by directly removing air pollution and slowing 
temperature-dependent reactions that form particulate 
matter that is hazardous to human health (MWCOG 2007; 

Vingarzan and Taylor 2003). The increased shade and evapotranspiration 
provided by trees lowers air and surface temperature of impervious areas, 
which can reduce the amount of electricity needed for cooling and thus 
reduce power plant emissions of pollutants. These benefits are of special 
importance to communities designated by the USEPA as nonattainment 
areas for the 8-hour ozone standard due to ground-level ozone and fine 
particulates in the ambient air. 

The monetary and quantitative value of the air quality benefits that can 
accrue from trees can be calculated by using standard software models 
such as i-Tree, which is a suite of applications developed by the U.S. 
Department of Agriculture (USDA) Forest Service to design and evaluate 
urban forestry efforts. The i-Tree family of applications (USFS 2014) 
includes: 

1. i-Tree Streets, which helps quantify the dollar value of 
environmental and aesthetic benefits. 

2. i-Tree Hydro, which provides watershed scale analyses of 
vegetation and impervious cover effects on hydrology. 

3. i-Tree Eco, which documents a range of ecosystem 
benefits, such as carbon storage and sequestration, oxygen 
production, avoided runoff and energy savings. 

4. i-Tree Design, which can help designers determine the 
benefits of specific trees in a landscape design. 
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Reduces Urban Heat Island Effect 
Green streets also can be used to reduce urban heat island 
impacts that result from solar radiation absorbed by 
pavement, buildings and other hard surfaces and reflected 
as heat (USEPA 2008). Temperatures in urban areas can 

average 5 to 10 degrees Fahrenheit higher than those in suburban areas. 
Using reflective surfaces (e.g., light-colored pavements, sidewalks) and 
incorporating vegetation can reduce these temperature impacts. Heat can 
be reflected back into the atmosphere by using reflective or light-colored 
surfaces, and vegetation can be planted that evapotranspires water and 
thereby cools the ambient air temperatures (USEPA 2008). Table 1-3 
compares albedos (how reflective or bright an object is) of different 
materials. A higher albedo reflects more light and helps with cooling. 

Table 1-3. Albedos for various reference materials 

Material Albedo 

Concrete (new to aged) 0.2 – 0.35 

Asphalt (new to aged) 0.05 – 0.2 

Deciduous plants 0.20 – 0.30 

Dry grass 0.30 

Deciduous woodland 0.15 – 0.20 

Coniferous woodland 0.10 – 0.15 

Artificial turf 0.05 – 0.10 

Grass and leaf mulch 0.05 

Source: Santamouris 2001; Pomerantz 2003. 
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Social Benefits of Green Streets 

Offers Pedestrian Safety and Traffic Calming 
Green infrastructure features, such as stormwater curb 
extensions, bump-outs and porous/vegetated islands, can 
be incorporated into street designs (e.g., placed in intersec-
tions or in the middle of cul-desacs) to help slow traffic, 

reduce crossing distances and increase awareness of crosswalk locations. 
Adding or enhancing sidewalks, crosswalks and bike lanes can contribute 
to greater public safety for all users. Pedestrian deaths account for 12 
percent of total traffic deaths in the United States; these typically result 
from inadequate or nonexistent pedestrian safeguards such as crosswalks, 
pedestrian refuge islands (i.e., safe locations, such as a section of pave-
ment or sidewalk within the roadway, where pedestrians can stop), and 
school and public bus shelters (TFA 2011). 

Enhances Well-Being of Individuals 
Green street practices can be placed in or along roadways 
and sidewalks to create safe and aesthetically pleasing 
pathways that encourage active transportation such as 
walking or biking. Planting trees creates shade and cools 

the air temperature so people are more likely to walk or bike. Green spaces 
have been shown to enhance the strength of social ties between neighbors 
(Holtan 2014). Neighborhoods with social cohesion have lower rates of 
social disorder, anxiety and depression. Green spaces enhance well-being 
and help the mind recover from mental fatigue or stress (Kaplan 1995). In 
densely developed urban areas, adding green infrastructure provides some 
relief in areas otherwise devoid of green infrastructure such as parks. 
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Increases Sense of Community 
Although this benefit is often qualitative in nature, it reflects 
the ability of a feature such as a green street to positively 
serve as a signature place or a destination for community 
residents or visitors and/or a model for development or 

redevelopment (DC OP 2011). In stressed or underserved communities, 
greening efforts can serve to help brand or rebrand a community to attract 
investments and provide residents and visitors a new perspective about 
their community. Green street projects can also serve to help educate the 
community about environmental issues such as protecting watershed 
health, building neighborhoods’ weather resilience and caring for nature. 
Potential measures for evaluating this benefit include: 

– Anticipated increase in sales by nearby merchants 

– The number of events held in the project area 

– Number of tourists and visitors anticipated to visit the project 
location 

– Increases in community investments 

– Improved environmental awareness in local schools 

For More Information—Social Benefits of Green Streets 

Cities Safer by Design: Guidance and Examples to Promote 
Traffic Safety through Urban and Street Design. World Resources 
Institute (2015) 

Imaging Livability Design Collection: A visual portfolio of 
tools and transformations. AARP Livable Communities and the 
Walkable and Livable Communities Institute (2015) 

Green Values Strategy Guide: Linking Green Infrastructure 
Benefits to Community Priorities. Center for Neighborhood 
Technology (2020) 
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https://publications.wri.org/citiessafer/
https://publications.wri.org/citiessafer/
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https://www.aarp.org/livable-communities/tool-kits-resources/info-2015/imagining-livability-design-collection.htm
https://www.cnt.org/publications/green-values-strategy-guide-linking-green-infrastructure-benefits-to-community
https://www.cnt.org/publications/green-values-strategy-guide-linking-green-infrastructure-benefits-to-community
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Economic Benefits of Green Streets 

Increases Property Values 
Adding plants and trees to green streets creates attractive 
neighborhoods, which in turn can increase nearby property 
values by two to five percent (NRDC 2013). A research 
study evaluating street trees in Portland, Oregon, found that 

street trees added $8,870 to a house’s sale price—equivalent to adding 129 
finished square feet (sq ft). By extrapolating street tree benefits across the 
entire city, the study calculated that the increased property value translated 
into an increased annual property tax revenue of $13 million. Additionally, 
the benefits were found to outweigh the costs by almost 12 to 1. One study 
estimated the benefits created by green streets to be $54 million annually, 
compared to the annual cost of $4.61 million required to maintain the green 
street elements (Donovan and Butry 2010). 

Reduces Water Treatment Costs 
Green infrastructure practices that increase infiltration or 
use water on-site (e.g., bioretention systems, permeable 
surfaces) can reduce the amount of water being conveyed 
to wastewater treatment facilities and reduce combined 

sewer overflows (CSOs). Reducing the volume of water discharged to 
combined stormwater and sewer systems can reduce the need to treat 
significant volumes of runoff. Reducing intake volumes can also reduce the 
stormwater infrastructure needed to convey this volume of runoff. The 
avoided costs and resulting benefits of green infrastructure can be evalu-
ated by determining the amount of stormwater that will be infiltrated or 
evapotranspired versus the costs of treatment and ongoing maintenance 
and management of the system. A study completed for the City of Lan-
caster, Pennsylvania, found that implementing their Green Infrastructure 
Plan could reduce wastewater pumping and treatment costs by approxi-
mately $661,000 per year using the Center for Neighborhood Technology’s 
methods for evaluating benefits of green infrastructure (USEPA 2014; CNT 
2010). 
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Reduces Infrastructure Costs 
In addition to avoided treatment costs, green infrastruc-
ture practices can also reduce gray infrastructure costs by 
reducing the need for infrastructure expansion, extending 
infrastructure life expectancies and decreasing overall 
life-cycle costs. 

For example, the City of Lancaster study found that their Green Infrastruc-
ture Plan could cut capital costs for gray infrastructure by $120 million — the 
estimated cost for reducing CSOs via gray infrastructure storage, such as 
a tunnel (USEPA 2014). In another study in West Union, Iowa, the life-cycle 
costs of a permeable paver system and a traditional concrete pavement in 
a parking lot were compared; the analysis showed that over the life of the 
project, savings could be close to $2.5 million by selecting the permeable 
pavement (NRDC 2013). Although green infrastructure could have greater 
capital costs, the potential extended life of the system and avoided costs 
can provide significant savings when analyzed over a long life cycle. 

Reduces Property Damage Due to Flooding 
Lastly, green infrastructure practices can lessen the level 
of damage from flooding. Among the types of flooding 
that could become more frequent are localized floods 

and riverine floods. Localized flooding happens when rainfall overwhelms 
the capacity of urban drainage systems, while riverine flooding happens 
when river flows exceed the capacity of the river channel. 

In areas impacted by localized flooding, green infrastructure practices can 
be used to absorb rainfall and reduce the amount of water that is dis-
charged in stormwater systems, pools in streets, or seeps into basements 
(Qin 2013). In areas impacted by riverine flooding, green infrastructure, 
open space preservation, and floodplain management can all complement 
gray infrastructure approaches and reduce the extent of flood damage. 
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1.4 Additional Resources: Green Infrastructure
Numerous green infrastructure guidance and design manuals are available from online sources. As noted below, many have been tailored to represent the 
needs of particular regions of the country.*

1.3 Benefits of Green Streets

West
 – California (Los Angeles). Development Best Management Practices Handbook

 – California (San Francisco). Green Stormwater Infrastructure Typical Details, 
Appendix B of Stormwater Management Requirements and Design Guidelines

 – California (San Mateo County). Green Infrastructure Design Guide

 – California. San Francisco Stormwater Management Requirements and Design 
Guidelines

 – Colorado (Denver). Ultra-Urban Green Infrastructure Guidelines

 – Oregon. Low Impact Development Approaches Handbook

 – Oregon (Portland). Stormwater 
Management Manual includes Green 
Street Typical Details

 – Washington (Puget Sound). 
Integrating LID into Local Codes: A 
Guidebook for Local Governments

 – Washington (Seattle) Streets 
Illustrated: Right-of-Way 
Improvements Manual

Southwest
 – Arizona. Green Infrastructure for 

Southwestern Neighborhoods (Spanish 
version)

 – Arizona (Mesa). Low Impact Development Toolkit

 – Arizona (Pima County). Low Impact Development and Green 
Infrastructure Guidance Manual

 – Texas. San Antonio River Basin Low Impact Development Technical 
Guidance Manual

Midwest
 – Illinois (Chicago). Green Alley Handbook

 – Michigan. Great Lakes Green Streets Guidebook 

 – Michigan. Low Impact Development Manual for Michigan

 – Minnesota (North St. Paul). Living Streets Plan

 – Minnesota Stormwater Manual

 – Missouri (Kansas City). Green Stormwater Infrastructure Manual

 – Nebraska (Omaha). Green Streets Plan for Omaha

Northeast
 – District of Columbia. Greening DC Streets: A 

Guide to Green Infrastructure in DC

 – Maryland Stormwater Design Manual

 – Massachusetts (Holyoke). Green Streets 
Guidebook

 – Pennsylvania. Philadelphia Green Streets 
Design Manual

 – Rhode Island Low Impact Development Site 
Planning and Design Guidance Manual

Southeast
 – Kentucky (Louisville). MSD Design Manual, Ch. 18 Green Infrastructure.

 – North Carolina. Stormwater Design Manual

 – Tennessee (Nashville). Low Impact Development Stormwater 
Management Manual

* The map includes a sample of resources available; it does not represent all potential references that might be available from states and territories across the nation.

https://www.lacitysan.org/san/faces/wcnav_externalId/s-lsh-wwd-wp-lid-ld?_adf.ctrl-state=17pbr4sqne_156&_afrLoop=4352497000299961#!
http://www.sfwater.org/Modules/ShowDocument.aspx?documentID=9101
http://sfwater.org/index.aspx?page=1000
https://www.flowstobay.org/data-resources/resources/green-infrastructure-design-guide/
https://sfport.com/sites/default/files/SMR_FINAL_May2016.pdf
https://sfport.com/sites/default/files/SMR_FINAL_May2016.pdf
https://www.denvergov.org/content/denvergov/en/wastewater-management/stormwater-quality/ultra-urban-green-infrastructure.html
http://www.cleanwaterservices.org/LIDA
https://www.portlandoregon.gov/bes/64040
https://www.portlandoregon.gov/bes/64040
https://www.portlandoregon.gov/bes/article/588008
https://www.portlandoregon.gov/bes/article/588008
http://www.psp.wa.gov/downloads/LID_Guidebook/20120731_LIDguidebook.pdf
http://www.psp.wa.gov/downloads/LID_Guidebook/20120731_LIDguidebook.pdf
https://streetsillustrated.seattle.gov
https://streetsillustrated.seattle.gov
https://streetsillustrated.seattle.gov
https://watershedmg.org/document/infraestructura-verde-para-communidades-del-desierto-sonorense
https://watershedmg.org/document/infraestructura-verde-para-communidades-del-desierto-sonorense
http://mesaaz.gov/home/showdocument?id=14999
https://www.tucsonaz.gov/files/water/docs/LID-GI-manual.pdf
https://www.tucsonaz.gov/files/water/docs/LID-GI-manual.pdf
https://www.sariverauthority.org/resources/san-antonio-river-basin-lid-technical-guidance-manual-0
https://www.sariverauthority.org/resources/san-antonio-river-basin-lid-technical-guidance-manual-0
https://www.cityofchicago.org/city/en/depts/cdot/provdrs/street/svcs/green_alleys.html
http://semcog.org/Reports/GLGI_Guidebook/index.html
https://semcog.org/Reports/LID/index.html
http://www.northstpaul.org/200/Living-Streets-Plan
https://stormwater.pca.state.mn.us/index.php/Main_Page
https://www.kcwater.us/programs/green-stormwater-infrastructure-gsi/
https://urbanplanning.cityofomaha.org/design-guidelines
https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/2014-0418-DDOT-GI-GreeningDCStreets.pdf
https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/2014-0418-DDOT-GI-GreeningDCStreets.pdf
http://www.mde.state.md.us/programs/Water/StormwaterManagementProgram/Pages/stormwater_design.aspx
https://holyokeredevelopment.com/greenstreets-guide
https://holyokeredevelopment.com/greenstreets-guide
https://www.phila.gov/documents/green-streets-design-manual/
https://www.phila.gov/documents/green-streets-design-manual/
http://www.dem.ri.gov/programs/bpoladm/suswshed/pdfs/lidplan.pdf
http://www.dem.ri.gov/programs/bpoladm/suswshed/pdfs/lidplan.pdf
http://www.louisvillemsd.org/sites/default/files/inline-files/Chapter18_GreenInfrastructureDesignManual_Rev062016_0.pdf
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/energy-mineral-land-permit-guidance/stormwater-bmp-manual
https://www.nashville.gov/portals/0/SiteContent/WaterServices/Stormwater/docs/SWMM/vol5/SWMM_Vol5LIDManual_2012.pdf
https://www.nashville.gov/portals/0/SiteContent/WaterServices/Stormwater/docs/SWMM/vol5/SWMM_Vol5LIDManual_2012.pdf
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2 Transportation Typologies and Green 
Infrastructure Practices
In This Chapter 

2.1 Transportation Typologies 
2.2 Arterials 
2.3 Collector Roads 
2.4 Local Roads 
2.5 Alleys 
2.6 Parking Lots 
2.7 Identifying Opportunities for Green 

Infrastructure Placement 
2.8	 Reconfiguring Designs to Create Space for 

Green Infrastructure Practices 

This chapter covers how green street concepts can 
be applied to different road classification systems, 
or transportation typologies, including arterial roads, 
collector roads, local roads, alleys and parking lots. 
Each typology is suitable for many different types 
of green infrastructure practices, from bioretention 
to bioswales to permeable pavements. Existing 
roadways also provide many opportunities for green 
infrastructure, including in verge zones along highways, 
in parking lanes, and in median spaces or planting areas 
of parking lots. 
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Sidewalk planters capture runoff from a local road in Emeryville, CA. 
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2.1 Transportation Typologies 
This handbook addresses typical low impact development and green 
infrastructure strategies that can be incorporated into public and private 
projects within rights-of-way that are part of a private development or 
are owned or maintained by a state, county, or municipal department of 
transportation (DOT). 

The Federal Highway Administration’s (FHWA’s) road classification system, 
or transportation typology, defines roads based on specific function or 
purpose: arterial, collector and local. At the local level, additional sub-
classes often include alleys and parking lots (Table 2-1). 

Many cities further categorize streets according to land use context, 
neighborhood characteristics and other special considerations to recognize 
the scope of activities that occur along the street, such as: 

– Parkway 

– Main street 

– Industrial thoroughfare 

– Commercial (small, medium, large) 

– Downtown historic corridor 

– Shopping district 

– Transitway 

– Neighborhood/residential street 

Table 2-1. Transportation category descriptions1 

Transportation 
category 

Description Examples Users 

Arterial roads Fast-moving, high-traffic roads for vehicular travel between and around urban 

areas. These roads typically have several travel lanes (two to four). 
Interstates and highways 

Collector roads Moderate-traffic roads that serve high-density areas, including residential, 
mixed use and neighborhood business districts. Speed limits and traffic 

volumes depend on adjacent land use. These roads offer some connections 
to individual parcels and driveways. 

Avenues, boulevards and 

parkways 

Local roads Low-traffic roads with slow speeds that serve residential areas. Many 
connections to individual parcels and driveways. These roads typically have 
one or two travel lanes, slower speed limits and low traffic volumes. 

Road and streets 

Alleys Low-traffic roads that provide access to areas adjacent to or behind buildings 

and residences. 

Parking lots Areas that provide multiple parking spaces. 

1 Modeled after FHWA functional classifications 
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Road Usage Influences Management Approach 

To avoid compromising safety and disrupting access and mobility, a road’s 
classifications and the context of the road project should be considered 
when determining where to site practices (Figure 2-1). The specific strat-
egies and technologies implemented will vary depending on the following 
transportation system characteristics: 

– Road usage types 

– Traffic volumes 

– Specific project conditions 

– Adjacent land uses 

– Contributing drainage area 

– Available space 

– Site characteristics (e.g., slope, soils, infiltration capacity) 

Sections 2.2—2.6 discuss the type of practices that are typically appropri-
ate for the various road classifications. 

Figure 2-1. Numerous factors must be considered when choosing and siting green 
infrastructure practices as part of a green street design. For More Information—Road Classification 

Highway Functional Classification Concepts, Criteria and 
Procedures, Section 3, U.S. Department of Transportation (2013) 
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Highway. Downtown business area. Neighborhood/residential street.
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Road Usage Influences Choice of Projects 

A variety of site design strategies and green infrastructure practices 
are appropriate for developing green streets. Table 2-2 provides a quick 
reference for screening practices that could be appropriate for the trans-
portation typology or application being considered. 

More detailed descriptions of practices appropriate for each of these road 
typologies are outlined in the following sections. Key design features for 
each of these practices are discussed in Chapter 4. Specific technical 
information for each practice type is provided in Chapter 6. 

It should be noted that, in general, most of the green infrastructure 
practices in this handbook provide the same basic stormwater functions, 
but the shape of the practice (depth, width, geometry) will differ based 
on the site and geotechnical factors. For example, bioretention cells and 
stormwater curb extensions manage stormwater in a similar manner, but 
their construction and optimal site locations are different. 

The practices in this handbook were chosen because they can be imple-
mented in a variety of projects, ranging from narrow rights-of-way to urban 
sidewalks to highway shoulders. Additional practices not included in this 
handbook might also be appropriate in certain applications. Some of the 
resources listed within the chapters and in the reference section cover 
these practices. 

For More Information—Roadway Rating Systems 

Incorporating green infrastructure is just one element to consider 
when developing sustainable roadways. Other important factors 
include the types of materials and resources used, the operation and 
maintenance needs, and energy and atmosphere impacts. Several 
states and other third parties have developed scorecards to encour-
age transportation departments to address these topics. Some of 
these certification and rating systems include: 

– Federal Highway Administration INVEST tool 

– Illinois – Livable and Sustainable Transportation Rating System 
and Guide 

– New York State Department of Transportation GreenLITES (Green 
Leadership in Transportation Environmental Sustainability) 

– Greenroads Rating System ($) 

– Institute for Sustainable Infrastructure (Envision rating system) 

– EPA Guide to Sustainable Transportation Performance Measures 
(2011) 

Table 2-2. Guide for screening green infrastructure practices for different transportation typologies 

Green Infrastructure Practices for Roadways and Parking Lots 

 Most appropriate 

 Depends on site context 
 Least appropriate Bioretention Bioswale 

Stormwater 
curb extension 

Stormwater 
planter Street trees 

Infiltration 
trench 

Subsurface 
infiltration and 

detention 
Permeable 
pavement 

Arterial        

Collector        

Local roads        

Alleys        

Parking lots        
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https://www.sustainablehighways.org/
https://idot.illinois.gov/Assets/uploads/files/Transportation-System/Reports/Desenv/Enviromental/I-LAST%20V%202%2002.pdf
https://idot.illinois.gov/Assets/uploads/files/Transportation-System/Reports/Desenv/Enviromental/I-LAST%20V%202%2002.pdf
https://www.dot.ny.gov/programs/greenlites
https://www.dot.ny.gov/programs/greenlites
https://www.greenroads.org/
http://www.sustainableinfrastructure.org/
https://www.epa.gov/sites/production/files/2014-01/documents/sustainable_transpo_performance.pdf


		   

 2.2 Arterials
Arterials are roads that carry through-traffic between major urban areas or 
between the central business district and outlying residential areas. These 
roads generally have higher speeds and more traffic lanes than most other 
street types. Arterial roads are primarily designed for vehicular transit and 
are heavily used by trucks; however, some accommodations are made to 
improve accessibility when the road passes through urban areas. 

Subcategories for arterials are called major and minor. Minor arterials serve 
smaller geographic areas, provide service for trips of moderate length 
and might have minimal connection to adjacent parcels as compared to a 
major arterial. In urban areas, minor arterials may carry local bus routes. 
These distinctions are helpful in identifying the types of users from which 
design decisions regarding lane widths can be determined. The minimum 

desired lane width determines the amount of right-of-way potentially 
available for other uses such as stormwater management or bicycle lanes. 
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A bioretention area is located adjacent to an arterial road along the Schuylkill River 
in Philadelphia, PA. 
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A bioretention area located in the median of an arterial road captures runoff in the 
Great Lakes region.

The linear stretches of land alongside an arterial road provide opportunities 
for siting green infrastructure practices and treatment trains. The selection 
of practices is limited by the amount of available area, soil characteristics, 
existing topography and roadway safety requirements. A common chal-
lenge is the presence of compacted soils, which is typically the result of 
construction-related grading activities. Because of potential compaction 
issues, infiltration rates should be tested beforehand. If necessary, soil 
should be modified (i.e., by adding soil amendments) to meet design 
standards. Using pretreatment devices such as swales and buffer strips 
is highly recommended to reduce sediment loads and runoff volumes and 
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maintain long-term infiltration rates. Green infrastructure practices are 
typically suitable in three main arterial road zones (Table 2-3): 

– When present, medians are an ideal location for linear practices 
such as bioswales and infiltration trenches. Bioretention cells 
might be applicable depending on the amount of available area. 
Reforestation is an option if the median is large enough and the 
trees do not obstruct drivers’ lines of sight or interfere with utilities. 

– Shoulders and breakdown lanes of a road can be good locations 
for permeable pavement or open-graded friction course overlays 
(see Chapter 4.12) because traffic is slow and use is low. An 
open-graded friction course spreads flow, reduces splashing 
and maximizes infiltration. It also improves safety by reducing 
hydroplaning and light reflectivity off the road surface. 

– The verge, the area adjacent to a roadway, can be ideal for linear 
practices such as bioswales, infiltration trenches and tree canopy 
enhancements. Trees require ample open space and should not 
obstruct drivers’ lines of sight or be a collision safety hazard. Low-
growing vegetation might be the best choice for curving roadways. 

  

Table 2-3. Suitability of green infrastructure practices for arterial road zones 

 Most appropriate 

 Depends on site context 
 Least appropriate Medians 

Shoulder 
and/or 

breakdown 
lanes Verge 

Bioretention   

Bioswale   

Stormwater curb extension   

Stormwater planter   

Street trees   

Infiltration trench   

Subsurface infiltration and detention   

Permeable pavement/open graded friction course   
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Medians with rain gardens manage stormwater runoff from the street collected via Road runoff will be treated by this bioswale in the median of Adelphi Road, an 
stormwater inlets connected to subsurface pipes in Arlington, VA. arterial road in Maryland.
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2.3 Collector Roads 
Collector roads serve to funnel traffic from local roads to other local roads 
or arterials. They have high traffic volumes and multiple travel lanes (two 
or three). These roads often serve as routes for public transit and must 
provide adequate pedestrian facilities to allow safe and comfortable access 
and waiting areas. They offer some connections to individual parcels and 
driveways, and they can include on-street parking and shared bike lanes. 

Collectors in mixed-use or neighborhood business districts tend to have 
slower speed limits to accommodate pedestrians. The addition of green 
infrastructure practices can also enhance pedestrian safety. For example, 

placing stormwater curb extensions at intersections or near crosswalks 
can calm traffic and alert drivers to pedestrian activity. Additionally, exten-
sions can decrease the crossing distance, enabling pedestrians to safely 
cross streets. 

Figure 2-2 illustrates a collector road through a neighborhood business 
district. The placement and types of green infrastructure practices that 
are feasible along collectors are denoted in the legend. As shown on the 
next page, a street’s configuration might also influence the selection of 
particular practices. 
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Stormwater tree trench 
Permeable pavement parking lane 

Stormwater curb extension 
Stormwater planter 

Bicycle lane 

Figure 2-2. A collector road with green infrastructure features in a neighborhood business district. 
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Implementing green infrastructure practices in urban areas—especially 
in the right-of-ways on collector roads—is often challenging because less 
space is available and a utility conflict is more likely. In areas with high 
pedestrian traffic, practices with a smaller footprint or designs that pre-
serve walkway width are more desirable. Green infrastructure practices are 
typically suitable in three main collector road zones (Table 2-4): 

– Medians and rights-of-way are ideal for linear practices like 
bioswales and infiltration trenches. Collector roads without high 
pedestrian traffic might be better suited for bioswales, which often 
require more surface area and can handle large runoff volumes. 
Wide medians might also be appropriate for bioretention cells. 

– On-street parking areas, bike lanes or sidewalks are best suited 
for permeable pavement, especially in dense urban areas where 
space for multimodal uses is at a premium. If space allows, 
stormwater planters can be used to separate a bike lane from a 
driving lane. Stormwater curb extensions can be placed mid-block 
or at the intersection of a parking lane. Maintenance needs should 
be planned and budgeted in advance. 

– Collectors with curbs and sidewalks are appropriate locations for 
stormwater curb extensions, stormwater planters and street trees. 
These practices should only be installed where sidewalk width will 

support pedestrian traffic and horizontal and vertical space is 
available to accommodate tree growth. Suspended pavement 
designs that support the weight of paving and allow soil beneath 
to remain uncompacted can help provide sufficient soil volume for 
trees. Street trees help define the road boundary, protecting both 
pedestrians and motorists. 

Table 2-4. Suitability of green infrastructure practices for collector road zones 

 Most appropriate 

 Depends on site context 
 Least appropriate Medians 

Bike or 
parking 
lanes Verge 

Bioretention   

Bioswale   

Stormwater curb extension   

Stormwater planter   

Street trees   

Infiltration trench   

Subsurface infiltration and detention   

Permeable pavement   
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Bioswale separates sidewalks from bike lanes and Permeable pavement parking lane in downtown Bioretention cell in sidewalk with seating along a 
vehicular traffic in Indianapolis, IN. Syracuse, NY. commercial corridor in Washington, DC.
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 2.4 Local Roads 
Local roads are low-traffic roads predominant in neighborhood areas. 
Because they serve residences, local roads could have a high pedestrian 
presence, sidewalks and shared bike lanes. There will be significant 
on-street parking for residents. Local roads account for the largest percent-
age of roadways in terms of total road miles (USDOT 2013). 

Figure 2-3 illustrates the placement and types of green infrastructure 
practices that are appropriate along local roads. Other opportunities for 
siting practices are described in more detail on the following page. 
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Figure 2-3. A local road with green infrastructure features in a neighborhood area. 
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Many of the green infrastructure practices recommended for collector 
roads also apply to local roads; however, local neighborhood characteristics 
should be considered as part of the decision-making process. Sufficient 
sidewalk widths and adequate separation from vehicular traffic should be 
maintained to preserve safety and comfort for pedestrians. Depending on 
the design, introducing green infrastructure can enhance pedestrian safety. 

Green infrastructure practices are typically suitable in the rights-of-way or 
bike or parking lanes of local roads (Table 2-5). When choosing specific 
practices, consider the site’s stormwater management characteristics: 

– Practices applicable to roads with curbs include stormwater curb 
extensions, stormwater planters, tree pits and tree trenches, and 
bioswales. These practices require curb cuts or inlets to direct 
stormwater to the practice from the street. 

– Roads without curbs are more commonly associated with 
bioretention and bioswales when sufficient area exists to locate 
these practices without infringing on vehicular or pedestrian traffic. 
These practices depend on sheet flow to convey runoff. 

Table 2-5. Suitability of green infrastructure practices for local road zones 

 Most appropriate 

 Depends on site context 
 Least appropriate 

Bike or 
parking lanes Right of way 

Bioretention  

Bioswale  

Stormwater curb extension  

Stormwater planter  

Street trees  

Infiltration trench  

Subsurface infiltration and detention  

Permeable pavement  
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Pervious concrete pavement on a low-speed residential roadway in Shoreview, MN. Stormwater curb extension installed with a sidewalk project in Maplewood, MN.

Green Streets Handbook 2 10 2.4 Local Roads 



		   

 

 

 

 

 

 

-

2.5 Alleys 
Alleys have many connections to individual parcels and driveways, and they 
usually provide access for commercial deliveries, waste collection, access 
for emergency vehicles and parking. It is important to preserve right-of-way 
access for larger vehicles. Permeable pavement is an ideal practice for 
alleys because the drainage area is small and amount of sunlight reaching 
the ground is often limited (which can be a factor preventing the use 
of vegetated practices). Other appropriate practices include infiltration 
trenches and subsurface infiltration and detention (Table 2-6). 

Table 2-6. Suitability of green infrastructure practices for alleys 

 Most appropriate 

 Depends on site context 
 Least appropriate Alleys 

Bioretention 

Bioswale 

Stormwater curb extension 

Stormwater planter 

Street trees 

Infiltration trench 

Subsurface infiltration and detention 

Permeable pavement 

For More Information—Green Alleys 

Chicago Green Alley Handbook. City of Chicago, IL (2010) 

Green Streets and Green Alleys Design Guidelines Standards. 
City of Los Angeles, CA (2009) 

Green Alley: Urban Street Design Guide. National Association of 
City Transportation Officials.
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Permeable asphalt alley in Chicago, IL.
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Permeable paving in an alley in the Avalon neighborhood in Los Angeles, CA. 
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https://www.epa.gov/sites/production/files/2015-11/documents/green_alley_handbook_2010_0.pdf
https://nacto.org/docs/usdg/green_streets_and_green_alleys_la.pdf
https://nacto.org/publication/urban-street-design-guide/streets/green-alley/
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2.6 Parking Lots 
Parking lots represent a good opportunity to incorporate green infra-
structure into the layout, especially for new designs (Figure 2-4). Although 
retrofitting of parking lots might be expensive, it is often cost-effective to 
include green infrastructure practices when the parking lot is reconfigured 
or when the pavement is replaced or rehabilitated. Depending on the size 
of the parking lot and its use patterns, various surficial and subsurface 

practices can be incorporated into the design. 

When designing new projects, site design principles aimed at minimizing 
effective impervious surface area should be evaluated before other prac-
tices are considered. Site design considerations include geometric layout, 
the number of parking spaces, the required dimensions of parking spaces 
and the direction of surface flow. 
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Figure 2-4. A parking lot with green infrastructure features (bioretention areas and street trees). 
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Green infrastructure practices should be designed with vehicle and 
pedestrian movement and safety in mind. Long linear practices should 
include pathways for pedestrians to cross without stepping on the practice. 
Practices must allow adequate room for motorists to safely exit their cars. 
Safety can be enhanced if practices are configured to serve as a buffer 
between vehicle travel lanes and pedestrians. 

Stormwater management practices that include trees and large bushes 
can shade areas of impervious cover, providing heat mitigation benefits 
by reducing the effects of heat reflection and absorption. Shaded parking 
lots are also desirable for drivers who want to keep their vehicles cooler. 
Incorporating vegetation into practices can improve the visual aesthetic of 
a parking lot, making the establishment appear more welcoming. 

Green infrastructure practices are typically suitable in parking bays, 
traffic islands and along the perimeter of parking lots (Table 2-7). Islands, 
parking bays and parking lot perimeters can be designed or retrofitted to 
include bioretention, bioswales, trees, infiltration trenches, street trees and 
subsurface infiltration/detention. Permeable pavement is most suitable 
for low-traffic, low-speed uses such as parking bays. Interlocking concrete 
pavers are more often used in high-load commercial and industrial 
settings. If cost or use patterns are a concern, consider using permeable 
pavement in the stalls and conventional pavement in the travel lanes. For 
an overflow parking lot with infrequent use, consider using grass pavers or 
concrete-grid gravel pavers instead of pavement. 

For More Information—Parking Lot Design 

Design Guidelines for ‘Greening’ Surface Parking Lots. City of 
Toronto, Canada (2013; email for copy) 

Green Parking Lot Resource Guide. USEPA (2008) 

LID Parking Lots: Technical Assistance Memo. California Water 
Quality Regional Control Board 

Sustainable Green Parking Lots Guidebook. Montgomery County 
Planning Commission, PA (2015) 

Table 2-7. Suitability of green infrastructure practices for parking lots 

 Most appropriate 

 Depends on site context 
 Least appropriate Medians 

Traffic 
islands 

Perimeter 
or parking 

bays 

Bioretention   

Bioswale   

Stormwater curb extension   

Stormwater planter   

Street trees   

Infiltration trench   

Subsurface infiltration and detention   

Permeable pavement   

Permeable pavers installed at the downgradient end of parking bays collect 
surface runoff and allow it to infiltrate.
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https://www.uni-groupusa.org/PDF/greening_parking_lots_dg_update_16nov07.pdf
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100D97A.TXT
https://www.casqa.org/sites/default/files/downloads/lid_parking_tam_web.pdf
https://www.montcopa.org/DocumentCenter/View/9735/Green-Sustainable-Parking-Guide-2_10_2016-Web
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2.7 Identifying Opportunities for Green Infrastructure Placement
Road Type Influences Rights-of-Way Zone Usage 

Depending on their use categories, street and parking lot rights-of-way 
can be divided into zones such as travel lanes, parking lanes, curb 
zones/shoulders, throughway zones/pedestrian areas and store 
frontage zones. The width allotted to each zone is a critical aspect of 
street design; width influences traffic speeds, access for multiple users, 
and overall user comfort and safety. The road’s use classification and 
location will influence whether the right-of-way zones are designed to 
emphasize benefits for pedestrians or vehicles (Figures 2-5 and 2-6). 

Decisions for travel lane widths are based on transportation typology 
and context; however, traffic calming goals and desired use also should 
be considered. Travel lane width has been shown to impact traffic 
speeds: wider travel lanes are correlated with higher vehicle speeds 
(Fitzpatrick 2000). By reducing the street width, traffic speeds decline 
and space in the right-of-way becomes available for other purposes, 
such as the placement of green infrastructure practices. 

Rights-of-way offer many opportunities for siting of green infrastructure 
practices, as depicted by the orange shaded areas on the photos on the 
next page. As shown in Figure 2-7, the rights-of-way between sidewalks, 
bicycle lanes and the vehicle travel lanes can be ideal sites for a storm-
water planter. Similarly, green elements can be incorporated into long 
roadside zones (Figure 2-8) or parking areas (Figure 2-9), or in smaller 
spaces such as unused triangles at the intersection of diagonal streets 
(Figure 2-10). 

For More Information—Road Retrofits 

Grey to Green Road Retrofits. Credit Valley Conservation, Canada 
(2014) 

Municipal Handbook: Green Infrastructure Retrofit Policies. 
USEPA (2008) 

Total Right of Way 

Travel 
Lane 

Property Line 

Throughway
Zone 

Furnishings
Zone 

Lane 

or Curb Zone 

Parking

Frontage
 Zone 

Figure 2-5. In this setting, pedestrian-friendly zones have a relatively high amount of 
space in the right-of-way relative to the size of the street. 

Figure 2-6. In this setting, the right-of-way zones are geared toward vehicles.

Total Right of Way 

Verge Zone
or Roadside 
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https://www.epa.gov/sites/production/files/2015-10/documents/gi_munichandbook_retrofits.pdf
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Existing Roadway Rights-of-Way Offer Available Space for Green Infrastructure
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Figure 2-7. Adding a buffer, such as a stormwater planter, between modes Figure 2-8. Green elements such as a swale, permeable pavement or a 
of transportation can control stormwater and improve safety. permeable friction overlay can be added in the verge area (roadside zone). 

Figure 2-9. Alternative surfaces such as permeable pavement can be used 
in on-street parking lanes. 
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Figure 2-10. Green infrastructure practices can be incorporated into unused 
space at the intersection of diagonal streets. 
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Existing Parking Lot Designs Can Accommodate Green 
Infrastructure 

Parking stall dimensions are typically mandated by local zoning ordinances 
and are determined with respect to car size and frequency of vehicle 
turnover. Existing space in parking lots can often be filled with green infra-
structure practices while preserving the same number of parking spaces. 

For example, an existing parking lot island surrounded by a curb can 
be retrofitted to include a bioretention feature (Figures 2-11 and 2-12). 
Similarly, by adjusting the length or placement of the parking stall, space 
can be made available to add a swale either in a median between facing 
stalls or around the perimeter of the lot (Figures 2-13 and 2-14). Stall 
widths can also be varied in the same lot to accommodate green features. 
High-turnover stalls nearest to the establishment can be built wider than 
stalls farther away, creating room for green infrastructure without reducing 
the number of available parking spaces. 

Figure 2-11. This conventional parking 
lot island could be retrofitted for green 
infrastructure features. 

Figure 2-12. A parking lot island 
includes a bioretention feature in 
Maplewood, MN. 
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Figure 2-13. In this parking lot the impervious median space between facing 
parking stalls could be retrofitted to infiltrate runoff.
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Figure 2-14. In this parking lot the median space between facing parking stalls 
includes a bioretention area. 
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2.8 Reconfiguring Designs to Create Space for Green Infrastructure 
Reconfiguring roadways offers opportunities to create new space for green 
infrastructure. FHWA uses the term “Road Diet” to describe this practice, which 
is a high-value, low-cost way to improve safety and enhance a street’s overall 
functionality. Roadway reconfiguration projects typically include removing a 
lane and/or reducing lane width. A classic Road Diet involves converting an 
existing four-lane, undivided roadway segment to a three-lane segment consist-
ing of two through lanes and a center, two-way left-turn lane (Figure 2-15). 

A Road Diet can provide space that can be reclaimed for other uses such as 
bus lanes, bike lanes, bus shelters and green infrastructure features. These 
stormwater management features can be built in conjunction with pedestrian 
refuge islands or as safety/crossing barriers between motorists and pedestri-
ans—achieving multiple benefits. 

In 2014 the City of Lancaster, Pennsylvania, completed an award-winning 
retrofit of a dangerous intersection (Figure 2-16). The project removed a 
designated turn lane and added green elements, including permeable paver 
parking areas and patios, curb extensions and rain gardens, and a cistern that 
captures stormwater from the roof of a brewery adjacent to the intersection. 
The project calmed traffic and increased pedestrian safety by narrowing the 
traffic lane, while also offering aesthetic enhancement and patio space for the 
brewery. Research indicates that these types of roadway reconfigurations are 
likely to reduce accident rates (TRB 1990). 

When a Road Diet is planned in conjunction with roadway reconstruction or 
simple overlay projects, safety and operational benefits often can be imple-
mented at low cost (i.e., the cost of restriping the road). Incorporating green 
street elements should be considered when the overall design of the street is 
being changed or utilities are being installed or upgraded. Chapter 3 discusses 
how to select appropriate green infrastructure practices. 

For More Information—Road Diets 

Road Diet Informational Guide, Federal Highway Administration (2014) 

Road Diets (Roadway Reconfiguration), Federal Highway Administration 
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Figure 2-15. This simple road diet shows how two travel lanes 
are removed and replaced with one turn lane and two areas that 
could support green infrastructure practices. 

Before 

Narrow sidewalk 
Impervious areas 

After 

Permeable parking 
Rain garden 
Permeable patio 

Figure 2-16. A roadway was reconfigured to replace a turn lane with 
green infrastructure practices in Lancaster, PA.
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https://safety.fhwa.dot.gov/road_diets/info_guide/rdig.pdf
https://safety.fhwa.dot.gov/road_diets/
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3 Developing a Green Streets Program: 
A Process Overview
In This Chapter 

3.1 Programmatic Process Overview 
3.2 Establish Objectives 
3.3 Identify Priority Area(s) 
3.4 Characterize Sites 
3.5	 Develop a Stormwater Plan 

3.6 Engage Community Partners 

This chapter covers the process to develop a green 
streets program, beginning with establishing objectives, 
identifying priority areas, characterizing the sites 
and developing a stormwater plan. A green street 
stormwater plan will help you identify site constraints 
and opportunities, calculate impervious areas and 
runoff volumes, select appropriate green infrastructure 
practices, and consider costs. An effective green street 
program will also engage community partners in the 
process. 

Traffic calming and stormwater bioretention curb bump-out 
project, Cleveland, OH. 
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 3.1 Programmatic Process Overview 
Pursuing a green street program requires consideration of various tasks 
as noted in Figure 3-1. The programmatic process is presented in a linear 
fashion, but when retrofitting existing transportation networks, steps 
may be completed in a different order or concurrently. For example, if a 

street repaving project is under way, then the priority area has already 
been established and the objective(s) and a site characterization should 
be determined. A discussion of each task is provided in other areas of this 
handbook as denoted by the referenced section number. 

Figure 3-1. Recommended programmatic process for pursuing a green streets program. 
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3.2 Establish Objectives 
Designing green streets requires a multifaceted approach to creating livable 
and aesthetically pleasing spaces. The following program objectives are 
commonly used to help justify a green streets program: 

– Stormwater control. DOTs must often address regulatory 
requirements for stormwater runoff quantity and quality from 
streets (including MS4 permits, flooding, impaired waters, replacing 
aging infrastructure, etc.). Green streets can address multiple 
regulatory requirements in a single design. 

– Safety. Green street designs can improve motorist, bicyclist and 
pedestrian safety by adding practices that slow traffic (curb bump-
outs), adding separate bike lanes, and providing clear and separate 
areas for pedestrians and pedestrian crossings. 

– Access and mobility. Green streets can be designed to offer 
multiple transit options or designed to improve access for bus, bikes 
and pedestrians. For example, dedicated bike and bus lanes can be 
integrated into a green street design to ensure dedicated access. 

– Context. Context refers to the project’s physical, economic 
and social setting. Green streets can help improve community 
cohesiveness, ecological function, aesthetics and transportation 
system efficiency. 

– Livability. Green streets can improve community livability by 
increasing tree canopy cover and vegetated practices. Livability can 
also be improved by increasing walkability and access for bikes. 

– Cost-effectiveness. Adding green infrastructure can reduce overall 
costs when compared to the construction and maintenance of 
traditional stormwater infrastructure. 

Before embarking on a project, it is advisable to establish goals and 
objectives that can be easily communicated to the public and be used to 
measure success (examples are in Table 3-1). Early engagement of stake-
holders (see section 3.6) is critical to securing participation and buy-in from 
the public and other agencies. 

Green Streets Handbook 

Table 3-1. Example objectives of a green streets program 

Focus area Objective 

Stormwater control – Identify priority watersheds and project 
opportunities 

Safety – Improve pedestrian safety at crosswalks 

Access and mobility – Balance multiple modes of transport 

Context – Create linkages between community destinations 

Livability – Explore opportunities to promote streets for 
additional uses (e.g., adding bike lanes) 

Cost-effectiveness – Reduce construction and maintenance costs 

Stormwater control, safety and livability are among the objectives fulfilled by these 
green infrastructure practices in Greensboro, NC. 
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 3.3 Identify Priority Area(s) 
Priority areas can be selected on the basis of a site-specific need or by 
using established objectives (see section 3.2) to screen potential project 
sites. Priority area selection can be influenced by the municipality’s internal 
priorities (e.g., needed infrastructure upgrades, upcoming capital improve-
ment projects, existing localized problems such as flooding) or requests 
from external sources (request submitted by communities or through 
a hotline, planned development). For example, repeated traffic accident 
reports (internal) or a request from a community member (external) could 
influence a decision to retrofit an intersection for safety reasons. Similarly, 
redevelopment projects that impact rights-of-way could be routinely 
evaluated as part of the review process to determine opportunities to add 
green infrastructure practices. 

Existing municipal stormwater management plans, capital improvement 
projects, weather resiliency plans, or citywide initiatives can be used to help 
identify potential green infrastructure sites. A stormwater plan can identify 
neighborhoods that have flooding issues that could benefit from wide-
spread implementation of green infrastructure practices. The development 
of a new stadium, a commercial development, or a street expansion project 
represent opportunities to "green" public rights-of-way and more effectively 
manage runoff. 

Once a list of projects has been compiled, the projects should be sched-
uled for implementation based on criteria selected for prioritizing projects, 
such as need, cost, public demand, etc. When a community is initiating 
the use of green infrastructure practices, selecting highly visible projects 
with a high probability of success often helps to garner public acceptance 
of green infrastructure because successful projects can create support or 
demand for similar projects within the jurisdiction. 

Green Streets Handbook 

To improve safety, curb bump-outs were added to the corners to decrease the 
crosswalk distance and make pedestrians more visible to motorists. 
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Signs help raise the visibility of a project by communicating why the stormwater 
feature was built and the benefits it provides. 
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3.4 Characterize Sites 
Once goals and priority areas have been identified, a designer must assess 

the site to determine which green infrastructure practices are appropriate for 
the site conditions. A base map can be a useful tool for determining site con-
straints and other factors that might influence the choice of certain green 

elements (Figure 3-2). The site assessment should include physical, modal, 
geotechnical and contextual analyses (Figure 3-3). Conducting site visits is 
recommended to ensure the accuracy of the existing data, especially if time 
has lapsed since the information was surveyed. 

The results of the site characterization can help identify factors (e.g., the 
presence of underground utilities, high or low soil infiltration rates, or land 
use patterns and citizen behaviors) that might influence whether a given 
practice is appropriate for the site, given programmatic objectives, perfor-
mance requirements, available funding or maintenance concerns. 

For example, infiltrative capacity can determine whether a curb bump-out 
must have an underdrain or be designed as a flow-through planter. The 
size of the available area and its contributing drainage area also will 
determine what practices are appropriate. Foot traffic, sightlines, overhead 
utilities and maintenance requirements should also be considered. Design 
alternatives, however, can be used to compensate for some site factors as 
presented in Chapter 4. 
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Figure 3-2. A base map indicates landscape and hydrologic features, necessary 
setbacks, existing easements and other components. 

Physical Components 

		�� Drainage area and flow paths 

		�� Utility locations (e.g., water, 
sewer, gas, electric) 

		�� Street grading and inlets 

		�� Existing stormwater 
infrastructure 

		�� Existing vegetation (especially 
mature trees) 

Modal Use 

		�� Types of users 

		�� Circulation patterns 

		�� Traffic volume 

		�� Parking demands 

		�� Rights-of-way and lane widths 

		�� Pedestrian access points 

Geotechnical 

		�� Topography and flow patterns 

		�� Soil borings logs 

– Description 

– Permeability 

– Depth to seasonal high 
groundwater table 

– Depth to bedrock 

		�� Possible sources of 
contamination 

		�� Floodplain 

Context 

		�� Neighborhood characteristics 

		�� Location of buildings and other 
structures 

		�� Loading and unloading zones 

		�� ADA-designated parking space 

		�� Land use 

		�� Master plan and zoning 

		�� Archaeological and cultural 
resources review 

Figure 3-3. Types of analyses performed during a site assessment. 
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3.5 Develop Site-Specific Stormwater Plan 
When developing a stormwater plan for a green street, several steps are 
necessary: (1) identify site constraints and opportunities, (2) calculate 
impervious areas and runoff volumes, (3) select green infrastructure 
practices, and (4) consider costs. (Note: a site-specific stormwater 
management plan is generally part of watershed plan, master plan or 
citywide stormwater plan that addresses larger management areas.) 

Step 1. Identify site constraints and opportunities 
First, identify opportunities in the rights-of-way, which might include 
medians, travel lanes, road shoulders, sidewalks and pathways, and slopes 
and drainage easements. Not all rights-of-way are appropriate for green 
infrastructure practices, however. Possible constraints should be assessed, 
which could include the width of the right-of-way, presence of utilities 
(above or below ground), roadway geometry and slope, proximity to storm 
drains, run-on stormwater flows, contributing drainage area, type of vehicu-
lar use, potential for pollution spills and high pollutant loads, ease of access 
for maintenance, reduced safety for pedestrians or vehicles, presence of 
bike and parking lanes, and cultural factors associated with the site. 

Step 2. Calculate impervious areas and runoff volumes 
Impervious areas associated with roads should be measured to calculate 
the volume of stormwater that runs off. Most state and local governments 
have specific requirements on how to calculate the stormwater design 
volume from impervious areas or the contributing drainage area(s). 

Step 3. Select practices 
Once the design volume is calculated, potential green infrastructure 
practices can be identified for specific locations. Chapter 2 includes 
examples of green streets for different street typologies. Chapter 6 
provides information on the types of practices that are commonly used on 
green street projects. 

Table 3-2. Relative costs for green infrastructure practices (per cubic foot of water) 

 High  Medium  Low Capital 
Operations and 

maintenance 

Bioretention    

Bioswale    

Stormwater curb extension   

Stormwater planter   

Street trees    

Infiltration trench  

Subsurface infiltration and detention  

Permeable pavement  

Sources: Clary et al., 2017; RTI and Geosyntec 2014 

Step 4. Consider costs 
Capital and operations and maintenance costs should be considered when 
selecting green infrastructure practices (Table 3-2). Costs will vary by 
location (i.e., site conditions or distance to material supplier), type of project 
(i.e., retrofit or new construction), and particular application and design 
specifications (i.e., required retention volume or depth of practice). Regional 
availability of expertise and supplies can also play a significant role in 
overall costs. Demand for green infrastructure can also create economies 
of scale that reduce material costs (e.g., in Chicago the cost of permeable 
pavement for alleys dropped significantly over the project period). 

The costs for green infrastructure practices should be considered with 
respect to their ability to serve multiple functions, the benefits they provide 

and their anticipated life cycle. For example, practices such as permeable 
pavement, which serves both as a surface and a stormwater management 
practice, can save costs in a jurisdiction where stormwater management is 
required. By adding permeable pavement, the need for subsurface detention 
facilities, underdrains and related conveyance pipes can be reduced or 
avoided. Cost-benefit analyses and life-cycle assessments are useful meth-
odologies for determining the costs of practices within a broader framework. 
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3.6 Engage Community Partners 
Communication between all stakeholders should occur throughout the 
entire green street planning, design and implementation process. A dialog 
should be established with community residents, local business owners, 
and staff from public agencies or departments—especially agencies that 
need to maintain the green infrastructure or meet their own programmatic 
goals and objectives (e.g., landscaping or maintenance staff, fire and 
rescue services, planning and zoning departments). 

Implementing a diverse outreach plan can ensure that stakeholders are 
made aware of projects, educated about the objectives and empowered 
to influence the outcomes. With the advent of social media, stakeholders 
can be engaged online through participatory surveys, interactive design 
tools, websites and other platforms. These methods could also be coupled 
with neighborhood open houses, door-to-door outreach and direct-mail 
marketing. To encourage discussion, some municipalities have developed 
planning scenarios for stakeholders to help them understand the potential 
impacts of such decisions. Outreach strategies should be ongoing 
throughout the process to give ample opportunity for feedback and to keep 
stakeholders up-to-date. 

Guidelines to consider for community engagement, as adopted from 
The Sustainable Communities Initiative (Bergstrom et al. 2013), include: 

– Be proactive and targeted in engagement strategies. 

– Build clear opportunities for decision making and 
partnerships among community organizations. 

– Prioritize community knowledge and concerns. 

– Develop cultural competency skills and cultivate humility. 

– Support capacity building to engage meaningfully. 

– Engagement processes should include space to be iterative 
and reflective. 

– Target resources to support ongoing engagement. 

Green Streets Handbook 

Conferring and coordinating with other entities early in the process helps 
to secure buy-in, increasing support for the project and possibly helping to 
procure matching funds and other financial resources for ongoing main-
tenance and rehabilitation of the practices. Identifying and coordinating 
green street implementation with other community improvement projects 
(see box) can reduce costs, improve functionality, and increase overall 
benefits and acceptance of green infrastructure. 

Example Community Improvement and 
Green Infrastructure Collaboration Opportunities 

– Bicycle, pedestrian, transit or 
greenway planning 

– Urban forestry stewardship 
initiatives 

– Safe Routes to School initiatives 

– Emergency vehicles and routes 

– Stormwater master planning 

– Open space planning 

– Street repaving projects 

– Utility infrastructure improvements 

– Capital improvement projects 

– Community/private connections 

– Climate change resiliency or 
sustainability designs 

For More Information—Programmatic Process Elements 

Green Values National Stormwater Management Calculator 
(Costs). Center for Neighborhood Technology (2009) 

Getting to Green: Paying for Green Infrastructure–Financing 
Options and Resources for Local Decision-Makers. USEPA (2014) 

Community Solutions for Stormwater Management: A Guide for 
Voluntary Long-Term Planning. USEPA (2016) 

Green Infrastructure in Parks: A Guide to Collaboration, Funding, 
and Community Engagement. USEPA (2017) 

Nonpoint Source Outreach Toolbox. USEPA 

Increasing Funding and Financing Options for Sustainable Storm-
water Management. Center for Neighborhood Technology (2020) 
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http://www.policylink.org/find-resources/library/community-engagement-guide-for-sustainable-communities
http://greenvalues.cnt.org/national/calculator.php
http://greenvalues.cnt.org/national/calculator.php
https://www.epa.gov/sites/production/files/2015-02/documents/gi_financing_options_12-2014_4.pdf
https://www.epa.gov/sites/production/files/2015-02/documents/gi_financing_options_12-2014_4.pdf
https://www.epa.gov/sites/production/files/2016-10/documents/draftlongtermstormwaterguide_508.pdf
https://www.epa.gov/sites/production/files/2016-10/documents/draftlongtermstormwaterguide_508.pdf
https://www.epa.gov/nps/green-infrastructure-parks
https://www.epa.gov/nps/green-infrastructure-parks
https://cfpub.epa.gov/npstbx/index.html
https://www.cnt.org/sites/default/files/publications/Increasing%20Funding%20and%20Financing%20Options%20for%20Sustainable%20Stormwater%20Management.pdf
https://www.cnt.org/sites/default/files/publications/Increasing%20Funding%20and%20Financing%20Options%20for%20Sustainable%20Stormwater%20Management.pdf
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4 Design 
Considerations 
In This Chapter 

4.1	 Design Checklist 
4.2 Selecting Appropriate Practices 
4.3 Accommodating Utilities 
4.4 Capturing Stormwater Runoff Types 
4.5 Managing Stormwater Flow 
4.6 Planning for Maintenance 
4.7 Selecting Soil Media and Vegetation 
4.8 Providing Pedestrian Access 
4.9 Ensuring Pedestrian Safety 
4.10	 Enhancing Street Design 

4.11 Accounting for Extreme Weather 
4.12	 Avoiding Design Flaws 

This chapter covers design considerations for green infrastructure prac-
tices, including a planning checklist and how to select the most appropriate 
practice based on the pollutant of concern. Designs need to accommodate 
underground utilities, address stormwater runoff rate and volume, plan 
for eventual maintenance, and identify appropriate soil media and plants. 
Green infrastructure designs can include artistic elements to enhance 
aesthetics and better blend into the community, while also providing for 
pedestrian access and safety. 

Note: The design details described in this handbook are meant to be 
conceptual and not final design specifications. Designers should refer to 
state or local requirements and recommendations to inform their designs. 

Green street with streetcar, vehicle, pedestrian zones, rain gardens and trees.
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Trench drain conveys street runoff into bioretention cells in Washington, DC.
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4.1 Design Checklist 
Designing Green Infrastructure 

Design of the green infrastructure practice(s) should not 
proceed until after a field visit has confirmed that a site 
is suitable. This chapter provides information on design 
elements that should be considered when developing 
detailed design plans to achieve one or more objectives 
that pertain to the use of green infrastructure. 

The design checklist shown in Table 4-1 summarizes 
key questions that designers should answer when 
developing the site design plan for a green infrastruc-
ture practice in a street or parking lot. As noted in 
the table, further discussion about each question is 
provided elsewhere in this document. 

Designers should also consider applying the following 
practices when initiating a project: 

– Conduct a geotechnical study for the site 
itself. Do not substitute a report from a 
nearby project. 

– Be mindful of all uses on the site (e.g., 
carts in a shopping mall, informal 
pedestrian pathways) to protect soils and 
vegetation from encroachment. 

– Design a stormwater control practice 
that you would want in front of your own 
house or business. The aesthetic appeal 
of the practice is important. 

– Engage community participants early and 
throughout design process. 

Table 4-1. Site design green infrastructure planning checklist (after site selection is complete) 

Yes/No Checklist for green infrastructure design 

Does your design include green infrastructure practices best suited to remove pollutants of concern? 
(See section 4.2) 

Has the design taken into account the presence of underground utilities on the site? (See section 4.3) 

Does the curb cut design (i.e., size and angle of opening, placement, grading) effectively capture the 

stormwater? (See section 4.4) 

If needed, is there an appropriate pretreatment device to capture sediment? (See section 4.5) 

Is there sufficient space available to treat and/or retain the runoff volume from the contributing 

drainage area? (See sections 4.4 and 4.11) 

Is there a structural feature at the inlet and along the flow path to dissipate energy, slow the velocity 
and prevent erosion? (See section 4.5) 

Is there ample volume for retention, correct placement and grade of outflow structures to control 
ponding and adequate structures to manage overflow? (See section 4.5) 

Is there access for maintenance equipment and space for cleanouts and observation wells? 
(See section 4.6) 

Does vegetation have sufficient soil volume of the appropriate composition type to thrive? 
(See section 4.7) 

Has the selection of vegetation accounted for local availability, water requirements, ponding and 

salt tolerance, maturity rate, sightlines, propensity for seed dispersal and maintenance needs? 
(See section 4.7) 

Does the layout of the green infrastructure practice allow movement through the site, especially by 
pedestrians (i.e., pathways to allow access between sidewalks and parking lanes across stormwater 
feature)? (See section 4.8) 

Are there visual or physical barriers around the green infrastructure practice to serve as a safety 
marker and protect the vegetation? (See section 4.9) 

Does the design support your community’s livability objectives? (See section 4.10) 
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4.2 Selecting Appropriate Practices 

The types of green infrastructure practices selected for your design will 
depend somewhat on the types of pollutants of concern in your stormwater 
and your water quality objectives. Table 4-2 provides an overview of the 
potential pollutant removal capability of common green infrastructure 
practices, which will help designers choose the practices best suited for 
their community’s needs. 

Various factors will influence the performance of green infrastructure 
practices, including site characteristics, design specifications, and oper-
ation and maintenance practices. The use of sequential practices (e.g., a 
treatment train approach) in a system also will affect overall performance. 
Refer to the additional resources listed (see box, next page) to understand 
how site and design factors influence performance. 

Table 4-2. Relative effectiveness of green infrastructure practices for various constituents based on pollutant-removal efficiencies when practices are properly maintained 

Stormwater curb extensions, such as this one in Portland, OR, capture 
pollutants such as total suspended solids, total phosphorus, zinc and lead.
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Total 
Suspended Solids 

Total 
Nitrogen 

Total 
Phosphorus 

Fecal 
Coliform 

Total 
Zinc 

Total 
Copper 

Total 
Lead 

Bioretention    —  — 

Bioswale     — — — 

Stormwater curb extension    —  

Stormwater planter    —  — 

Street trees       

Infiltration trench      — — 

Subsurface infiltration and detention       

Permeable pavement  —  —   

Permeable Friction Course  — — —   

Note: The values for subsurface infiltration and detention were considered equivalent to those for sand filters. Stormwater curb extension and stormwater planters were considered bioretention devices. 
For all constituents,  = 0-30%,  = 31-65%,  = >65%, — = no data 
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For More Information—Green Infrastructure Practice Performance 

Significant research data is available about the performance of green infrastruc-
ture for road and parking lot runoff. Monitoring guidance and information on the 
pollutant removal effectiveness of green infrastructure and conventional best 
management practices (BMPs) can be found in the International BMP Database, 
which is managed by the Water Environment Research Foundation WERF). It is 
important to note that performance and cost-effectiveness of practices depend 
on site conditions and design considerations. 

The Transportation Research Board, through its National Cooperative Highway 
Research Program, provides funding to review the water quality benefits and 
construction and maintenance needs of stormwater BMPs used on roads. Their 
reports include: 

– Volume Reduction of Highway Runoff in Urban Areas: Guidance Manual 
(2015) 

– Long-Term Performance and Life-Cycle Costs of Stormwater Best 
Management Practices (2014) 

– Measuring and Removing Dissolved Metals from Stormwater in Highly 
Urbanized Areas (2014) 

– Pollutant Load Reductions for Total Maximum Daily Loads for Highways 

(2013) 

– Guidelines for Evaluating and Selecting Modifications to Existing Roadway 
Drainage Infrastructure to Improve Water Quality in Ultra-Urban Areas (2012) 

– Evaluation of Best Management Practices for Highway Runoff Control (2006) 

The Federal Highway Administration (FHWA) has developed several resources 
to assist communities in modeling, monitoring and managing water quality 
impairments from highway stormwater runoff, including: 

– Stochastic Empirical Loading Dilution Model (SELDM) (2013) A joint project 
between U.S. Geological Survey and FHWA, this model helps develop planning-
level estimates of event mean concentrations, flows, and loads from a highway 
site and an upstream or lake basin. 

– Determining the State of the Practice in Data Collection and Performance 
Measurement of Stormwater Best Management Practices (2014) This report 
assesses data collection and performance measurement in stormwater 
programs at state departments of transportation. 

– National Highway Runoff Water-Quality Data and Methodology Synthesis 

(2003) 
� Volume 1: Technical issues for monitoring highway runoff and urban 

stormwater, FHWA-EP-03-054 
� Volume 2: Project Documentation, FHWA-EP-03-055 
� Volume 3: Availability and documentation of published information 

for synthesis of regional or national highway runoff quality data, 
FHWA-EP-03-056 

– Remotely Monitoring Water Quality Near Highways – A Sustainable Solution 

(2015) This document explores selecting and using a renewable and self-
sustaining onsite monitoring system for highway runoff. 
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Trees planted in a bioswale between parking stalls. Permeable concrete installed in a Washington, DC, alley.
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  4.3 Accommodating Utilities 
Although underground utilities are often cited as a challenge 
to green infrastructure implementation, their presence on 
a site does not need to prevent green project development. 
Depending on the site, planners have the option to avoid, 
coexist with, modify, or replace utilities when installing green 
elements (Figure 4-1). Obstacles arising during project design 
can include requirements for: 

– Allowing access to utility lines or pipe galleries for 
repair or replacement. 

– Providing adequate protection around utility lines and 
gravel envelopes. 

– Eliminating potential for infiltrated stormwater to 
migrate into conduits and pipes. 

– Leaving space available to accommodate 
vaults and valve boxes. 

Depending on the site, these obstacles could be too costly 
or difficult to overcome. In other cases, workarounds are 
available to handle these utility challenges and enable 
construction of green infrastructure within the right-of-way. 
Key steps to eliminate problems include: 

– Placing all utility vaults outside the “wet” zone of the 
stormwater feature when possible. 

– Lining the practice along curbs or next to utility 
trenches with a thin, impermeable geotextile or liner 
to prevent migration of infiltrated stormwater. 

– Constructing a deeper-than-conventional curb profile 
to physically separate roadbed subgrade or utility 
lines from the stormwater feature. 

– Installing a clay or other impermeable plug 
within the utility trench to inhibit movement of 
stormwater within the trench line. 

Utility companies 
accept that the 
practice will coexist The entities agree 
with the utility. that the feature and 
Sufficient protection the utility can coexist, To avoid conflicts, 
and/or clearance but alterations to the the utility is replaced 
exists on the site. design of either could or relocated. This 
If the utility must occur (e.g., planned process would 
be accessed, any elements of the incur the highest 
damage to the stormwater feature cost unless the 
stormwater practice such as inlets and entire project was 
will be repaired. outlets might need planned as part of 

Avoid 
Coexist 

Modify 
Replace 

to be moved to avoid an infrastructure 
conflict). enhancement project. 

Source: Adapted from the San Mateo Green Infrastructure Design Guide (San Mateo 2020). 

The easiest and 
most cost-effective 
option is to site the 
stormwater feature 
clear of any utility 
conflict or reduce 
the feature size to 
provide sufficient 
setback from the 
utility. 

Figure 4-1. Options for accommodating utilities during design and planning of green infrastructure. 

Underground utilities in New York City, NY. 
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4.4 Capturing Stormwater Runoff Types 
An essential element of green infrastructure project design is ensuring 
the stormwater enters the system and is captured. In urban environments 
where curbs are prevalent, stormwater flow accumulates as it moves along 
the curbed edges of roadways. Adding curb cuts allows this concentrated 
flow to spill into green infrastructure practices. In contrast, stormwater 
drains off curbless roadways under sheetflow conditions to the lowest 
area. 

For both concentrated flow entering a practice through curb cuts and 
sheet flow conditions, a minimum 2-inch elevation drop is recommended 
between the surface drainage and finish grade at the entrance to the 
stormwater feature to ensure that stormwater freely moves into the 
practice even with some sediment accumulation. To prevent erosion, an 
inlet should be designed with a dry sump, splash pad or other element 
that dissipates energy and spreads the flow. Riprap, stone and gravel are 
typically used, but some communities are moving away from these materi-
als because they are difficult to maintain cost-effectively. 

Capturing Concentrated Flow: Curb Cuts 

To capture stormwater runoff from curbed roads, curb cuts are added at 
intervals along a raised curb, resulting in areas of concentrated flow. This 
practice is commonly used in urban bioretention cells, stormwater curb 
extensions, stormwater planters and urban tree trenches. Three 
key criteria should be considered when designing curb cuts: 

– Placement. The curb cut should be placed in the pathway 
of stormwater flow alongside the gutter line. During the 
low levels of flow, water is directed into the feature; during 
high flow volumes when the feature is at capacity, the 
flow bypasses the curb cut and is directed downgradient 
along the curb. 

– Grading. Slope the bottom of the concrete curb cut 
toward the practice (Figure 4-2). If the flow lines along the 
gutter are on a steep slope, developers can add a small, 
low-profile asphalt/concrete berm or other pavement 

modifications such as a runnel to direct stormwater flow into the 
practice (Figure 4-3). 

– Size and angle of opening. The inlet opening can be sized for the 
storm event using standard FHWA software (Hydraulic Toolbox) 
or other design procedures that account for ponding, spreading 
of flow, slope and other conditions that affect the efficiency of the 
inlet. The curb cut opening should be as wide as possible to avoid 
restricting flow or becoming blocked by debris (Figure 4-4). The 
recommended minimum width is 18 inches or 3 feet in between 
wheelstops in a parking lot (Figure 4-5). The sides of the opening 
should have either vertical or chamfered (i.e., cut) sides with 
45-degree angles (Figure 4-6). Side wings work well for practices 
that have steeper side slope conditions to retain the side-slope 
grade (See Figure 4-7). 

Curb cuts can be modified based on site-specific conditions. Grated curb 
cuts prevent trash and other floatables from entering the practice (Figure 
4-8). A trench drain (a shallow concrete trench with a grate or solid cover) 
can convey runoff to the practice where pedestrians or vehicles must cross 
the drain area (Figure 4-9). These drain systems help to provide egress space 
for on-street parking and to maintain grade and access for pedestrians. 

Figure 4-2. An angled curb cut with a graded 
gutter, Seattle, WA. 
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Figure 4-3. A runnel directs stormwater flow, 
San Juan Island, WA.
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Figure 4-4. Metal extension inlet structure provides 
a wide opening for stormwater flow to enter the 
stormwater feature. 
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Figure 4-5. The space between adjacent wheel stops 
allows stormwater runoff to enter a vegetated swale in 
a parking lot in Cleveland, OH. 
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Figure 4-6. A curb cut with 45-degree chamfered 
edges conveys stormwater into a roadside rain 
garden in Friday Harbor, San Juan Island, WA. 

Figure 4-7. A curb cut with wings retains the side slope 
grade and directs street runoff into a bioretention 
feature in Portland, OR. 

Figure 4-8. A grated inlet prevents large floatable 
trash from entering practice along Deaderick Street 
in Nashville, TN. 

Figure 4-9. Trench-grated drain conveys stormwater 
between swales while also capturing runoff in 
Seattle, WA. 
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Capturing Sheetflow 

In areas without curbs and gutters, practices are designed to capture runoff 
via sheetflow across pavement and other surfaces. Establishing sheet 
flow conditions allows for an even distribution of runoff into the feature 
(Figures 4-10 and 4-11). Moreover, in conditions of low-velocity sheetflow, 
pretreatment such as a pea gravel apron installed between the impervious 
area and the practice can help capture suspended sediment. 

Green infrastructure practices that capture sheet flow from curbless 
streets and parking lots often include a band of concrete edging that lies 
flush with the stormwater feature and the street/parking lot surface (Figure 
4-12). Because of concrete’s fine-grain composition, it is easier to use 
concrete than asphalt to achieve the necessary flat slope that will direct 
sheetflow into the stormwater feature. 

Sidewalks can be designed with slight inslopes or outslopes to direct 
sheetflow into green infrastructure practices, but the sidewalks must also 
comply with local codes and ordinances and meet the slope requirements 
outlined in the Americans with Disabilities Act. 
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Figure 4-10. A curbless street allows sheetflow stormwater runoff to enter the 
vegetated swale in Lansing, MI. 
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Figure 4-11. A curbless grassed and gravel parking lot allows sheetflow 
stormwater runoff to enter a vegetated swale in Staunton, VA. 

Figure 4-12. A sloped concrete band along a road evenly distributes 
stormwater to an adjacent vegetative swale in Seattle, WA. 
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 4.5 Managing Stormwater Flow 
After a site-appropriate practice is selected to capture the stormwater 
flow, several techniques should be considered to manage the flow as it 
enters and exits the practice. Correct design elements can prevent erosion, 
enhance treatment capabilities and maintain the stormwater feature's 
function: 

– Pretreatment practices can trap sediment or debris suspended in 
the runoff before it enters the practice. 

– Energy dissipation elements help prevent scouring and erosion of 
the media around the inlet. 

– Overflow structures allow excess flows to exit the system to 
prevent scouring or other damage. 

– Bypass structures permit excess flow to bypass the practice 
completely. 

– Back-up infiltration practices catch flows that exceed the design 
capacity of the practice. 

– Underdrains remove excess volume to protect the system and also 
to reduce ponding or improve infiltration in low-permeability areas. 

Pretreatment Practices 

Pretreatment is often recommended to trap sediment or debris before 
it moves through the stormwater management practice because the 
sediment could clog the practice, reducing infiltration. Commonly used 
sediment pretreatment devices include forebays, swales/channels, catch 
basin sumps, grit chambers and filter strips (Figure 4-13). For details about 
specific pretreatment practices, refer to Chapter 5. 

Depending on the volume of flow and available space, pretreatment 
measures are often designed at the entrance to the practice using a 
forebay with a overflow structure such as a weir (Figure 4-14). Pretreatment 
measures should be sized according to the expectant loads and type of 
debris (e.g., floatables, leaves, sediment). The area downstream of the 
forebay commonly has high-density planting of vegetation that acts as a 
containment dam. To ensure the functionality of any pretreatment mea-
sure, accumulated sediment should be periodically removed. 

Green Streets Handbook 

Figure 4-13. A sediment forebay slows the concentrated flow to allow 
sediment to drop out of suspension in Tucson, AZ. 
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Figure 4-14. A sediment forebay with weir helps trap sediment and control 
flow volume in an alleyway bioswale in Los Angeles, CA. 
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Energy Dissipation 

Adding energy-dissipating elements at both the inlet and 
along the length of the green infrastructure practice will 
help manage fast-moving stormwater flows. A concrete 
splash pad (Figure 4-15), riprap or landscape stone 
should be installed just inside the inlet to dissipate the 
flow as it enters, which will help prevent scouring and 
erosion of the soil media around the inlet. 

Throughout a linear practice, especially those with a 
steep grade, check dams and weirs should be built at 
intervals to reduce the velocity, thereby avoiding wash-out 

Figure 4-15. Concrete paver splashpad Figure 4-16. A piled stone weir/gravel filter 
dissipates energy from stormwater entering combination slows the water flowing through 

and increasing storage (Figures 4-16, 4-17 and 4-18). from a trench in Washington, DC. this bioretention feature in Gainesville, FL. 
Check dams are stone, concrete, wood or soil berms 
that are perpendicular to the flow and span the width of 
the treatment cell. Check dams help pond water, which 
increases infiltration by slowing water flow velocity in high 
slope conditions (BES 2008) and reducing erosion. Scour 
protection, which can be provided by placing a strip of 
gravel at the downstream side of the check dam, can also 
control erosion. Check dam height should be less than 
the top elevation of the curb. The placement of check 
dams is dictated by flow rates and velocities. 

Weirs can be designed with adjustable heights to provide 
flexibility on sites that have variable soil conditions. 
These practices also help control the ponding of water, 
which influences the hydraulic residence time and 
effective treatment. A longer retention time helps to settle 
sediment out of suspension and filter pollutants. As a 
result, check dams are also applied on sites with minimal 
longitudinal slopes to promote infiltration where the soils 
are suitable, or to promote filtering to an underdrain in 
areas with poorly draining soils. 
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Figure 4-17. Concrete check dams slow flow in 
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Figure 4-18. Concrete check dams with 
a stormwater curb extension with a 4.2% slope splashpads slow flow velocities along a steep 
in Portland, OR. slope in Seattle, WA. 
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Overflow Structures 
Overflow structures are designed to discharge excess stormwater flow from the 
feature to prevent flooding or damage to it. Practices can be designed as off-line 
or on-line practices. An off-line practice is sited outside of the normal runoff 
flowpath and is designed to receive and treat a specified water quality volume. 
Off-line practices must infiltrate the required design storm amount and will have 
an emergency overflow path or a bypass/flow-splitter device (see next page) to 
convey excess flows to an alternative practice or storm drain system. On-line 
systems are placed within the normal runoff flow path and always require an 
outlet to allow excess flow to move through or around the practice. 

A system should be designed to dewater within 24 to 72 hours after saturation 
(refer to your local jurisdiction for specific time requirements for dewatering). This 
design feature will help prevent long-term saturation and ensure the system has 
storage available for the next storm event. Dewatering also reduces the likelihood 
that mosquito breeding can occur within the practice. 

Key design considerations for overflow systems include: 
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– The overflow inlet should be sized to pass flows that exceed the design 
storm event. The inlet structure should be wide enough to allow access 
for cleaning the outflow pipe or the underdrain. The top of the inlet should 
be set at the ponding depth, approximately 6 to 12 inches (depending on 
local regulations and site conditions) above the top of the mulch layer 
(Figures 4-19, 4-20 and 4-21). Using a domed grate on the top will prevent 
debris from entering the overflow structure and will be less likely to 
become clogged than a flat grate (Figure 4-22). 

– An overflow weir should be included in on-line facilities. The weir should 
safely convey overflow from a larger-scale storm event to an adequate 
outfall. For small-sized practices receiving low flows, a stabilized 
reinforced grass outfall might be sufficient. 

– The overflow outlet should drain to a stabilized outfall and be connected 
to a manhole, inlet or other structure. Carefully consider maintenance 
requirements because of the potential for clogging of the inlets and the 
consequence of the underdrain becoming blocked. Calculate hydraulic 
grade lines to ensure the outfall pipes are adequately sized. 

Figure 4-19. Raised overflow 
structure in a bioretention feature in 
Houston, TX. 

Figure 4-20. Concrete band 
constructed around the outflow 
allows ponding in Nashville, TN. 

Figure 4-21. Raised overflow 
drain allows a design volume 
of stormwater to collect in a 
bioretention area in Portland, OR. 

Figure 4-22. Beehive overflow grate 
prevents debris from entering the 
overflow structure in a roadside 
bioswale in Arlington, VA. 
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Bypass Devices 

Bypass devices such as diverters and splitters can be used to prevent high 
water flows from causing damage to a stormwater feature. Bypass devices 
are typically incorporated into off-line green infrastructure practices (i.e., 
outside of the normal runoff flow path). Off-line practices are designed to 
receive and treat a specified water quality volume (e.g., the runoff gener-
ated from a 1-inch, 24-hour storm). In the case of roadside practices, the 
size of the opening and depth of the feature controls the amount of runoff 
allowed to enter the practice (e.g., planter, bioretention cell)—allowing flow 
to be bypassed in two ways: 

1. A practice is designed with an entrance that restricts the 
amount of water able to enter the practice (e.g., curb cuts, 
weirs); therefore, high-volume flows are split so only a 
controlled amount of runoff enters the practice while the rest 
continues on its normal flow path. 

2. A practice is designed to collect a controlled amount of 
runoff until reaching its water quality treatment design. At 
that time, the system will redirect all excess stormwater 
back into the normal runoff flow path, which is often a 
conventional curb-and-gutter stormwater conveyance 
system (Figure 4-23). 

Back-up Infiltration Practices 

Backup infiltration approaches can be used when adjacent surface areas 
are available to provide additional infiltration capacity. For example, 
overflows from permeable pavements can be managed by placing a strip 
of exposed gravel downslope of the pavement that will direct excess runoff 
to a nearby grassed area, or by incorporating vegetated swales that can 
collect and infiltrate excess volume (Figure 4-24). 

Green Streets Handbook 

Figure 4-23. In this tree pit bypass system in Washington, DC, curb cuts allow 
stormwater to enter until the practice is filled, at which point additional flow 
bypasses the system and continues down the street to the storm drain. 
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Figure 4-24. Vegetated swales were installed adjacent to a permeable parking lot 
in Chicago, IL, to provide overflow control and back-up infiltration as needed. 
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Underdrains 

Underdrains can also be used to manage excess volumes of stormwater 
flow, depending on the suitability of the underlying soil structure, soil 
condition, depth to seasonal mean high water table and the capacity of the 
system relative to volume. Overflow systems are generally preferred over 
underdrains because they are easier to maintain and not as likely to clog. 
Overflow devices also allow the feature to be used to retain and infiltrate the 

desired water quality volume. In contrast, systems with underdrains often 
serve primarily as filtration systems. Underdrains are also used to reduce 

excessive ponding or improve infiltration in areas of lower permeability (i.e., 
where native soils have infiltration rates of less than 0.5 inches per hour). 
If an underdrain is included, it should be designed appropriately to convey 
flows to existing inlets or manholes. 

An underdrain consists of a perforated pipe set in a drainage gravel bed 
(Figure 4-25). The underdrain pipe is typically a 4- to 6-inch polyvinyl 
chloride (PVC) or high-density polyethylene (HDPE) perforated pipe with 
equally spaced holes. The upstream end of the underdrain is fitted with a 
cleanout to allow the underdrain to be inspected and cleaned if necessary. 
A cleanout consists of a pipe that is accessible from the surface of the 
practice. The pipe is connected to the underdrain at a 45-degree angle in 
the direction of flow via an elbow or wye (y-shaped plumbing fitting). A 
cleanout typically extends vertically 6 to 12 inches beyond the top of the 
mulch layer, set flush with the designed ponding depth. 

The top end of the cleanout is fitted with a locking cap. The exact size of 
the underdrain opening should be selected based on the drainage area of 
runoff entering the practice and the time needed to dewater the system. 
The system should be dewatered within 24 to 72 hours after saturation 
(refer to local jurisdiction for specific time requirements for dewatering). 

The upstream end of the underdrain is also capped. The downstream end 
of the underdrain is connected to an overflow inlet or curb cut. The under-
drain may be level, but it is recommended to have a minimal slope, such 

Green Streets Handbook 

as 0.5 percent, so that any accumulated debris or sediment can be flushed 
through the system as it drains. 

If water retention is a performance requirement, underdrains can be 
installed above the bottom extent of the practice or designed with a 
90-degree upturned pipe so that the system begins to drain only after the 
required water volume is retained. The water percolates down through the 
soil into the internal water storage (IWS) layer and is slowly released into 
the soil underneath the practice. 
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Figure 4-25. In this underdrain design cross-section image, an upturned pipe 
connected to a slotted underdrain ensures that a permanent internal water storage 
layer is maintained within the practice before the excess infiltrated water spills into 
a secondary drainage network. In this design, a surface overflow drain is included 
to provide added protection against high volume flows. 
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4.6 Planning for Maintenance 
Structural Practices 

Maintenance should be considered as part of 
any green infrastructure design. To perform 
recommended tasks, the design plan must allow 
for access into the practice by personnel and 
maintenance equipment and must provide space 
for pipe drain cleanouts and possibly observation 
wells (Figures 4-26 and 4-27). 

Certain design practices can influence the type 
of maintenance needed. For example, the size of 
openings on a grated trench drain could limit the 
type of trash that enters the practice, reducing 
the amount of clean-out needed. In some cases, 
however, small grate openings can clog easily, 
needing more frequent maintenance in areas 
with abundant trash (Figure 4-28). 

Site conditions can also influence selection of the 
practice and requisite maintenance. For example, 
a curbless neighborhood might not be suitable 
for permeable pavement without the construc-
tion of sediment traps because pavers can easily 
become clogged. 

Specific maintenance for each stormwater 
management practice is discussed in Chapter 6. 
At a minimum, practices should be inspected 
annually to remove trash, clean inlets/outlets, 
remove invasive species, prune vegetation and 
replace mulch. Maintenance should be con-
ducted after large storms and more frequently 
while vegetation becomes established. 
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Nonstructural Practices 

In addition to the specific maintenance practices 
required for each green infrastructure practice, 
communities can identify and implement non-
structural practices that help prevent pollution 
from entering the watershed drainage system 
(see box at right). These practices in turn reduce 
the maintenance needed on structural practices. 

Nonstructural practices require programmatic 
management to develop implementation plans, 
select appropriate technology and budget the 
resources for these ongoing tasks. Quantification 
of performance for nonstructural practices varies 
widely because it depends on the frequency and 
type of application, site-specific characteristics 
and climate. 

Key Nonstructural Practices 

– Street sweeping 

– Catch basin and storm drain cleaning 

– Irrigation runoff reduction practices 

– Slope and channel stabilization 

– Trash management 

– Anti-icing management 

– Water-smart landscaping 

– Erosion control on construction sites 

– Spill prevention and response plans 

– Education/awareness for the public 
and employees 

Figure 4-26. A wide-angled curb cut with an energy-
dissipating splashpad also serves as access steps 
for maintenance in Maplewood, MN. 

Figure 4-27. To facilitate 
maintenance, an 
observation well is installed 
next to a bioretention area 
in Houston, TX. 

Figure 4-28. The small 
spaces in this grate are 
clogged with cigarette butts, 
which block drainage and 
are difficult to remove. 
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4.7 Selecting Soil Media and Vegetation 
Soil Media Selection 

The specifications for filter media mixes will vary by availability of local 
materials, local climatic conditions and stormwater requirements for the 
specific placement of the green infrastructure practice within the trans-
portation corridor. A typical filter media mix will include a well-blended, 
homogenous combination of the following soil types: 

– Sand. Must be cleaned and washed to be free of deleterious 
materials. A medium "concrete" sand such as ASTM C33 or an 
equivalent is often used (average particle diameter <2.0 millimeters 
is recommended). 

– Silt and clay. Includes fines with a texture of sandy loam, loamy 
sand or loam mixture to encourage nitrogen, phosphorus, metal 
and other pollutant removal. (Note: a low-clay content, less than 2 
percent, is necessary to avoid clogging.) 

– Organic matter. Commonly includes a compost or mulch 
amendment. 

To support plant growth while removing phosphorus from runoff, the filter 
media mix must have a low phosphorus index (P Index). The P Index is a 
management tool that estimates the relative risk of phosphorus leaching. 
Recommended levels are between 10 and 30 milligrams per kilogram when 
using the Mehlich-3 test (MPCA 2013). Organic matter can be a source 
of phosphorus loading and must be carefully managed where elevated 
phosphorus concentration is a concern. 

Geotextile fabrics are often used in green infrastructure infiltration prac-
tices to protect the filter media from becoming clogged by the sediments 
and clays contained within in-situ soils. The liners typically extend along 
the side slopes. The liner should have sufficient openings that are properly 
sized for the existing soil conditions to prevent clogging. Impermeable 
liners can be used to prevent infiltration into sensitive sites. The material 
should be durable and flexible. Composite systems of nonwoven geotex-
tiles are used to prevent puncture during construction. 

Green Streets Handbook 

In preparation for planting local native vegetation, a soil media mix was chosen 
and backfilled into this roadside bioretention area in San Diego, CA. 
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Vegetation Selection 

Planting schemes will vary depending on the site location and design specifications; however, soil 
type and moisture conditions will usually determine the types of species selected. For example, 
facultative wetland plants are typically used on the bottom of a bioretention cell, while facultative 
upland species are frequently chosen for areas around the perimeter of a bioretention cell or in 
mounded areas. Numerous factors should be considered when selecting plants: 

– Soil moisture conditions. Choose plants that can tolerate summer drought, ponding 
fluctuations and saturated soil conditions for the design drawdown period. 

– Sunlight. Assess existing and anticipated exposure (e.g., when vegetation is mature). 

– Expected pollutant loadings. Select plants that tolerate pollutants from contributing land 
uses (e.g., choose salt-tolerant plants in cold climates where road salt use is common). 

– Adjacent plant communities and habitats. Select native plants and hardy cultivars; this is 
particularly important in areas with significant invasive species. 

– Location aesthetics. Consider the type of neighborhood, adjacent land uses, and expected 
pedestrian and roadway traffic (providing pathways and maintaining sight distances). 

– Maintenance needs. Assess a plant’s growth rate and its propensity for seed dispersal. 

Native plants are usually adapted to the local climate and provide habitat for wildlife. Selected vege-
tation should grow tall enough to exceed the desired design flow depth. Additionally, the vegetation 
should be moderately stiff and non-clumping to provide sufficient surface contact for water quality 
treatment and to avoid formation of concentrated flow conditions. A mix of fibrous and deeply rooted 
small trees, shrubs, and perennials will help maintain soil permeability. 

Anticipate plants’ mature conditions to avoid choosing a species that could 
interfere with overhead electric lines or with roadway sightlines and or that would 
require intensive maintenance because it has a propensity to grow and disperse 
seeds. Properly selecting plants and supporting them during establishment should 
eliminate the need for fertilizers and pesticides. Initially after planting, frequent 
maintenance will be necessary to ensure the vegetation becomes established. 

Sufficient soil volumes should be made available to the plant (especially trees) to 
ensure proper growth. If the site doesn’t provide ample space, construct root paths 
to an adjacent open space or structural cells that can support sidewalks or pave-
ment while providing space for unimpacted soil below the ground surface. 

Native plants are adapted to local climate conditions 
and provide valuable wildlife habitat.

  E
ric

 V
an

ce
, U

SE
PA

 
  A

lis
ha

 G
ol

ds
te

in
 

Street trees provide water storage, interception and 
evapotranspiration.

Urban Street Trees 

Including urban trees in green infrastructure designs could pose chal-
lenges that must be considered. These include space requirements 
for the tree pit, soil quality and texture, overhead and underground 
utilities, pavement, and proximity to structures. A detailed site 
evaluation can identify these challenges and options to mitigate any 
problems. EPA’s Stormwater Trees: Technical Memorandum (2016)  
includes information on site evaluation and site constraints, choosing 
the right tree, inspection and maintenance. 
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4.8 Providing Pedestrian Access 
Adding Walkways and Bridges 
Across or Around Practices 

When incorporating green infrastructure into 
a street or parking lot design, pedestrian 
movement should be carefully considered. 
Providing clear paths for pedestrians is crucial to 
the design and is a good practice for protecting 
green elements from damage. 

For on-street parking, adequate space should 
be provided to allow people to exit their cars 
and access the sidewalk. A minimum 3-foot-
wide egress zone adjacent to the street curb is 
suggested. 

Walkways (Figures 4-29 and 4-30) or bridges 
(Figure 4-31) can be provided for people to safely 
cross the green infrastructure practice and 
access the sidewalk. The use of bridges pre-
serves space, provides continuity of stormwater 
flow and prevents soil compaction, erosion and 
trampling of vegetation. 

For areas with pedestrian traffic and little room 
for stormwater planters or tree boxes, porous 
surface materials (Figure 4-32) are an option 
to consider. Using these materials allows water 
to infiltrate and preserves sidewalk width for 
pedestrian use. 
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Figure 4-30. Walkway built across vegetated swale to Figure 4-29. Permeable pavement walkways provide 
access to on-street parking in Seattle, WA. allow users to access their cars in Portland, OR. 

Figure 4-31. A grated walkway bridge allows Figure 4-32. Tumbled green glass fills the spaces 
pedestrians to access parked cars on Bagby Street in between permeable pavers in a sidewalk area in 
Houston, TX. Chicago, IL. 
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4.9 Ensuring Pedestrian Safety 
Providing Visual and Physical 
Barriers Around Practices 

An important aspect with regard to pedestrian 
safety is assuring that people can detect and 
are guarded against a sudden drop in grade. 
Check your city’s guidance to determine (1) the 
maximum allowable depth for a stormwater 
management practice that is installed adjacent 
to a pedestrian area and (2) the appropriate or 
required barrier needed to enclose the practice. 
A suggested guideline is to install a barrier 
when the vertical drop is at minimum 6 inches 
immediately adjacent to a sidewalk. Common 
techniques to either visually or physically denote 
a vertical drop include a raised curb edge 
(Figure 4-33), railing (Figure 4-34), fence (Figure 
4-35), detectable warning/paving strips, bollards 
and/or seating (Figure 4-36). 

These design features help ensure that streets or 
parking lots are safe and accessible for all users. 
Many green infrastructure practices can be 
used to enhance the pedestrian experience and 
provide a buffer against vehicular traffic, reduce 
pedestrian crossing distances and/or improve 
sight angles at intersections. 

Figure 4-33. A raised curb with inlets defines 
the edges of a sidewalk stormwater planter in 
Washington, DC. 
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Figure 4-34. Fence protects pedestrians from the 
drop in grade in the adjacent bioretention feature in 
Minneapolis, MN. 
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Figure 4-35. Short fencing protects pedestrians Figure 4-36. Seating adjacent to a bioretention unit 
from stepping into this stormwater tree box in provides an amenity for passersby and also serves 
Washington, DC. as a barrier in Washington, DC. 
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4.10 Enhancing Street Design 
Adding Artistic Elements 

Green street design can incorporate artistic features such as sculptures, murals and concrete imprints. 
In many cases, the stormwater management practice itself is designed as an artistic feature. These 
elements can enhance community aesthetics and attract visitors. 

  A
lis

ha
 G

ol
ds

te
in

 

  A
lis

ha
 G

ol
ds

te
in

 

The Beckoning Cistern serves as an artistic feature 
and a stormwater management practice. Designed 
to resemble a large upturned hand, the 15-foot-tall 
structure adds visual interest while collecting roof 
runoff, some of which is directed into a series of 
cascading stormwater planters along Vine Street in 
Seattle, WA.

Concrete art can highlight the presence of green 
infrastructure. The raindrop ripple effect sidewalk 
etching allowed the Watershed District’s Public Art 
Initiative to call attention to the function and benefit of 
rain gardens in managing stormwater in the Bartelmy-
Meyer neighborhood  in Maplewood, MN.
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A bioretention area artfully designed to resemble 
a rocky river wraps around the Oregon Convention 
Center in Portland, OR.

Artists collaborated on this curving bioretention 
design for the Waterloo Parking Lot in a Cleveland, 
OH, art district. 
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Adding Community Amenities 

Incorporating user amenities such as benches, bicycle racks and street-
lights into green streets planning and design helps encourage use of the 
area by pedestrians and cyclists. By creating an attractive and welcoming 
streetscape, community livability improves, which potentially benefits 
neighborhoods and businesses. 

Decorative stone benches installed at the edge of a bioretention area offers a 
resting spot for pedestrians along Sandy Boulevard in Portland, OR.

  U
SE

PA
 

  A
lis

ha
 G

ol
ds

te
in

 

  A
lis

ha
 G

ol
ds

te
in

 

Incorporating bicycle lanes and bicycle racks into green street design 
encourages non-motor vehicle access along city streets in Austin, TX.

Benches installed next to stormwater curb bumpouts provide an area to rest 
in the New Columbia neighborhood in Portland, OR.
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 4.11 Accounting for Extreme Weather 
Arid Climates 

Designing practices for arid regions requires different considerations. The 
low amount of annual precipitation in these areas reduces the storage 
area needed to treat water quality. Because of high evaporation rates, 
any harvested rainwater should be stored in a closed container instead of 
stored with a large surface area exposed to the sun. The low frequency of 
storm events can lead to a build-up of pollutant concentrations. Therefore, 
the capture volume designated for first-flush treatment should be greater 
than those designated for humid regions. 

The soil and topography in arid regions are conducive to soil erosion and 
increased sediment transport due to flashy storm events and wind action. 
Particular care should be given to the selection of vegetation according to 
these principles: 

– The type of plant species and the number of plantings should 
be chosen with respect to the available water supply. Native and 
drought-tolerant plants are suggested. 

– If irrigation is deemed necessary, group plants according to their 
water needs and adjust irrigation schedules according to the 
season and weather. 

– Plants should be able to tolerate inundation. 

A resource for determining water needs for specific plants is presented in 
Brad Lancaster’s Rainwater Harvesting for Drylands and Beyond, Volume 1 
and the Arizona Municipal Water Users Association’s Landscape Plants for 
the Arizona Desert. 

Note: Before harvesting rainwater or designing and installing any green 
infrastructure, check the regulations pertaining to water rights in your 
locale. 

Green Streets Handbook 

Cold Climates 

For a cold-climate environment, the predominant design consideration are 
snow and deicing agents. Areas adjacent to roadways or parking surfaces 
are commonly used to stockpile snow that has been plowed from surfaces. 
These areas accumulate large water volumes and high pollutant loadings 
(e.g., sand and gravel, deicing chemicals, hydrocarbons). Infiltration 
practices should not be placed in areas that are dedicated as snow storage 
areas. Deicing agents and debris from the roadway will negatively impact 
vegetative growth and can clog media and permeable surfaces. 

Two suggested management strategies can help overcome the challenge 
of co-managing snow and stormwater: 

– If possible, collect snow on an impervious pad and divert the 
meltwater for treatment (e.g., detention and routing to a wastewater 
treatment facility). 

– Minimize the pollutants associated with meltwater runoff by using 
improved application technology with trucks and reducing the use 
of deicing chemicals. 

– Design pretreatment facilities to remove particulate material 
before any snowmelt enters a stormwater infiltration 
practice. 

Research has shown that green infrastructure, such as permeable 
pavement, groundwater recharge by local infiltration, and road drainage 
infiltration systems, can be effective under cold-climate conditions as long 
as they are adequately maintained to assure their effective performance 
(MCPA 2013). 
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 4.12 Avoiding Design Flaws 
Improper design and a failure to consider the surrounding site characteristics can lead to diminished function of green infrastructure. The following images 
present and explain some design problems that prevent a practice from functioning at full capacity or cause other problems. 
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These permeable pavers received runoff from a The large-spaced grate on this overflow drain will not These unsecured blocks installed next to a 
gravel driveway and became clogged with sediment. prevent floatables and debris from entering. bioretention area pose a safety risk.
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These trash cans, installed in front of 
stormwater inlets, block flow. 

Green Streets Handbook 

This undersized curb cut is easily 
clogged by mulch and other debris. 

The overflow drain is placed in the flow 
path of water entering the practice.

This stormwater planter does not 
provide space for passenger exit.

4.12 Avoiding Design Flaws 4-22 



		   

   

 
 
 

	 	
 

 

-

5 Pretreatment Practice 
Options 
In This Chapter 

5.1 Sediment Forebays 
5.2 Vegetated Filter Strips 
5.3 Swales 
5.4	 Modified Catch Basins 

5.5 Flow-Through Structures 

This chapter covers information on pretreatment 
methods that should be considered when designing 
green infrastructure systems. Pretreatment practices 
help protect the main treatment systems by dissipating 
energy and reducing flow velocity, removing coarse 
sediments and large particles from the flow, capturing 
trash and other debris, and reducing overall stormwater 
flow volume by encouraging infiltration. Successful, 
functioning pretreatment practices will help improve 
performance, reduce maintenance and increase 
lifespan of the overall stormwater management system. 

Note: The design details described in this handbook 
are meant to be conceptual and not final design 
specifications. Designers should refer to state or local 
requirements and recommendations to inform their 
designs. 

A sediment forebay provides pretreatment for parking lot runoff entering 
a bioretention cell at Villanova University, PA.
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5.1 Pretreatment: Sediment Forebays 

Description 
A sediment forebay is an excavated pit or basin with a berm or weir 
designed to slow and detain incoming runoff. Sediment forebays are placed 
before practices such as bioretention systems or bioswales to dissipate 
energy from runoff and allow for sedimentation to occur. Sediment fore-
bays serve to minimize, but do not eliminate, the amount of sediment being 
transported into downstream practices. 

Site Considerations 
Sediment forebays provide pretreatment that enhances the performance 
and longevity of downstream practices. With proper maintenance, 
sediment forebays can have a long life cycle. As a surface practice, they 
should be easily accessible for sediment removal and other maintenance. 
Sediment forebays provide a greater detention time than proprietary 
separators. Although sediment forebays allow sedimentation of some 
particulate matter, they primarily remove only coarse pollutants and no 
soluble pollutants (MADEP 2008). Frequent maintenance is essential to 
ensure proper performance. 

Design Considerations 
Slopes should be designed for safety and erosion control (maximum 3:1 
[horizontal run: vertical rise (H:V)] slope). The forebay volume should be 10 
percent of the water quality volume at minimum. The depth should be a 
minimum of 2 feet and a maximum of 6 feet. 

Energy dissipation methods, such as splash blocks or riprap, should be 
included at both the inlet and outlet locations. Exposed earth slopes 
and bottom of basins should be stabilized using seed mixes that are 
appropriate for the soils, suitable for expected mowing practices, and 
drought-tolerant or resilient to inundation periods, depending on the volume 
of stormwater expected. To facilitate maintenance, the bottom of the 
pretreatment practice may be "hardened" with concrete to allow for easier 
collection and removal of sediments. Always design your system to allow 
access to the pretreatment practice for maintenance. 
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A sediment forebay provides pretreatment for a bioretention cell in Barnstable, MA.

Sediment Forebays 
Advantages: 

– Relatively inexpensive 

– Long-lasting if 
properly maintained 

Most suitable for: 
– Bioretention 

– Bioswales 

– Curb extensions 
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Maintenance Requirements 

Because sediment forebays help reduce the sediment load entering green 
infrastructure practices, it is imperative to remove accumulated sediment 
to ensure the system continues to function as designed. The frequency of 
cleaning required depends on the contributing sediment loading rate and 
the occurrence of storm events. The contributing sediment loading rate 
is based on the size and type of drainage area. One suggested practice 
is to install a staff gage or other measuring device to indicate the level 
of sediment accumulation and to establish a level at which clean-out is 
required. Typical maintenance needs required for sediment forebays are 
outlined in Table 5-1. 

Table 5-1. Recommended maintenance activities for sediment forebays 

Activity Frequency Additional advice 

Remove sediment As needed, If excessive sedimentation is 
but annually 
at minimum 

observed, the site might need 

to be regraded and reseeded 
to avoid excessive upland 

So
il erosion. 

Remove any trash on the Twice per 
surface year 

Inspect for rutting caused by Annually Eroded areas should be filled 

concentrated flow in with soil and the bare areas 
should be reseeded. 

Mow embankments to control Annually (in If at least 50% vegetation 
growth of woody vegetation spring) coverage is not established 

after 2 years, provide 

additional plantings. 

Remove and replace vegetation As needed If at least 50% vegetation on
 

as necessary coverage is not established 

Ve
ge

ta
ti

after 2 years, provide 

additional plantings. 

Weed invasive and exotic Annually 
species, preferably using 

nonchemical methods such as 
hand pulling and hoeing 
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A sediment forebay provides pretreatment for a rain garden in Maplewood, MN.

Sediment Forebays 
Key design features and maintenance needs: 

– Periodically remove sediment 

– Provide a mechanism to dissipate energy from incoming flow 

– Avoid compaction during construction and maintenance or by 
service vehicles 
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5.2 Pretreatment: Vegetated Filter Strips 

Description 

Vegetated filter strips are gradually sloped, densely vegetated areas 
designed to receive and treat sheet flow. They are designed as flow-
through devices to slow down and infiltrate runoff and to remove sediment 
before it reaches a downstream stormwater management practice. 
Vegetated filter strips can be distinguished from grassed swales because 
the filter strips typically have more surface roughness, energy dissipation 
capacity and denser vegetation, while grassed swales serve more as 
grassed conveyance systems. Performance is limited by grading, because 
little to no treatment is achieved if the filter strips are short-circuited by 
concentrated flow paths (MADEP 2008). 

Installing a level spreader might be necessary to ensure runoff becomes 
sheet flow before it enters the vegetated filter strip. 

Filter strips can be amended with compost and subsurface gravel to 
increase removal of dissolved metals and increase moisture capacity, 
which can improve infiltration rates and reduce flow velocities. An example 
of this is the compost-amended vegetated filter strip (CAVFS), currently in 
use in Washington State (WSDOT 2016). Designs can also be modified to 
provide significant pollutant reduction by incorporating a media filter drain 
in areas with minimal slopes. 

Site Considerations 

Filter strips are best suited to smaller drainage areas, low-velocity 
roadways or small parking lots because they do not have the capacity 
to reduce peak discharges or handle large velocities (WSDOT 2011). The 
maximum impervious contributing length should be 75 feet to 100 feet, 
and the maximum pervious contributing length can be up to 150 feet 
(SEMCOG 2008; MPCA 2013). Vegetative filters are not suited for areas 
with traditional curbs and gutters, for sites with excessive longitudinal 
slope (greater than 5 percent), side slopes (greater than 25 percent), or in 
areas with unstable slopes or erosive soils (MPCA 2013). 

Vegetated Filter Strips 

Advantages: 
– Perform better than swales 

because the non-concentrated 
flow allows for greater 
sedimentation and infiltration 

– Reduces pollutants associated 
with sediments such as 
phosphorus, pesticides and 
insoluble metallic salts 

Most suitable for: 
– Bioretention 

– Bioswales 

– Subsurface infiltration and 
detention 

Design Considerations 

– Slope. To prevent erosion or channelization from developing, design 
filter strips with slopes between 2 and 6 percent to ensure sufficient 
velocities and level surface with no pits, gullies, or ruts. 

– Size. The flow length should be at least 25 feet for sufficient 
treatment, but should remain less than 75 feet long for impervious 
drainage areas and 150 feet for pervious drainage areas to prevent 
channelization from occurring. It is recommended that the filter strip 

width be equivalent to the width of the area draining to the strip. 

– Border. To ensure even flow, it is often necessary to border the 
perimeter of the parking lot or road with a level spreader. Examples 
of spreader devices include a strip of pea gravel, slotted sections in 
the highway shoulder that are perpendicular to the road direction, 
concrete sills or a strip of porous pavement (Young et al. 1996). 
Level spreaders help to evenly distribute flows and trap sediments. 

– Vegetation. Dense, soil-binding deep-rooted grasses that are water 
tolerant should be used in the construction of vegetated filter (Young, 
et al. 1996). If the filter will receive runoff from highways that require 

heavy application of deicing salts, salt-resistant plants should be 
specified. 

Green Streets Handbook 5.2 Pretreatment: Vegetated Filter Strips 5-4 



		   

 

 

 

 

 

 

 

 

	 	 	 	 	 	
	 	 	 	

	 	 	 	 	

	 	 	 	 	 	

	
	 	 	 	 	

	 	 	 	 	 	
 	 	 	 	

	 	 	 	

	 	 	 	

	 	 	

Maintenance Requirements 

It is important to periodically evaluate the condition of the filter strip during 
the first two years of construction, particularly after major storm events. 
Typical maintenance needs required for vegetated filter strips are outlined in 
Table 5-2. The frequencies provided are minimum suggestions; the activities 
should occur as needed. 

Table 5-2. Recommended maintenance activities for vegetated filter strips 

Activity Frequency Additional advice 

Remove sediment to ensure Annually If excessive sedimentation is 
sheet flow into the filter area observed, the site might need 

and to avoid concentrated flow to be regraded and reseeded 
to ensure sheet flow can be 

maintained. 

Remove any trash on the Twice per 

So
il surface year 

Inspect for rutting caused by Annually Eroded areas should be filled 

concentrated flow in with soil and the bare areas 
should be replanted. 

Turn or till soil, especially if As needed If maintenance efforts are 
compaction occurs unsuccessful, the soil media 

and underdrain might need to 
be removed and replaced. 

Mow turf or grass At least 
annually 

If at least 50% vegetation 
coverage is not established 
after 2 years, provide 

additional plantings. 

Remove and replace vegetation As needed If at least 50% vegetation on
 

as necessary coverage is not established 

Ve
ge

ta
ti

after 2 years, provide 

additional plantings. 

Weed invasive and exotic Annually 
species, preferably using 

nonchemical methods such as 
hand pulling and hoeing 

Green Streets Handbook 

  N
an

cy
 A

ra
za

n 

Vegetated filter strip at the edge of a parking lot intercepts and filters 
stormwater runoff before the water reaches the infiltration bed at the center 
of the practice.

Vegetated Filter Strips 
Key design features and maintenance needs: 

– Ensure site is graded accurately to maintain sheet flow along 
entire flow length 

– Use level spreaders to slow incoming flow velocities 

– Avoid compaction during construction and maintenance or by 
service vehicles 

– Periodically remove sediment 

– Maintain a dense vegetative cover 
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5.3 Pretreatment: Swales 
Description 

Pretreatment swales are shallow, vegetated channels that capture runoff and 
slowly convey it along the swale while infiltrating and filtering coarse sediment. 
They are similar to bioswales, except that they are designed primarily for 
conveyance without enhanced infiltration/filtration components; therefore, 
they provide limited water quality enhancement and reduction of runoff 
volume and peak discharge. Pollutant removal rates will vary greatly with the 
species of vegetation chosen for the swale. Types of swales include drainage 
channels, grass channels and dry swales. 

Site Considerations 

These practices provide coarse sediment removal and limited infiltration and 
detention. They also convey stormwater to downstream practices. They are 
applicable in parking lots and roadways as a pretreatment practice. Swales 
can be used in treatment trains to provide initial treatment for practices such 
as bioretention, surface and subsurface infiltration practices, and stormwater 
basins. 

Design Considerations 

Swales should be designed for capacity and stability so the design depth can 
convey the maximum specified design flow but the channel will not erode 
under maximum design flow velocities. To maximize treatment performance, 
runoff should flow through the entire swale. Therefore, runoff should be 
directed to an inlet and should not enter as sheet flow along the entire length of 
the swale (CEI and NHDES 2008). Depending on the longitudinal slope, check 
dams might be necessary to slow down flow and encourage surface contact. 

Channel cross-section design should be trapezoidal or parabolic. A study con-
ducted in Texas and California by the University of Texas Center for Research 
in Water Resources in Texas determined that the optimum cross-section for 
swales in highway medians is a V-shape, rather than the trapezoidal shape 
commonly listed in manuals, because most of the treatment occurs along 
the slopes (Barrett 2004). The bottom of the swale should not be within the 
seasonal high water table. 

Pretreatment Swales 

Advantages: 
– Provide stormwater 

conveyance 

– The open-drainage systems 
provide easy access for 
maintenance 

– Are a less-costly alternative 
to curb-and-gutter 
stormwater conveyance 
systems 

Most suitable for: 
– Bioretention 

– Bioswales 

– Subsurface infiltration and 
detention 

Grass swale serves as pretreatment for a bioretention area in the High Point 
neighborhood in Seattle, WA.
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The design should include vegetation types that will maximize treatment. 
Vegetation species should reflect the site specific soil, topography, flow 
velocities and maintenance needs. If using trees or shrubs in the vegetated 
swale design, plants that are resilient to both drought and flooding should 
be selected. Trees should not be planted in areas that require enhanced 
structural stability (BES 2006). Swales’ effectiveness for stormwater 
treatment is greater where more surface contact occurs. For this reason, a 
fine, close-growing, flood-resistant grass should be selected. 

Maintenance Requirements 

It is important to periodically evaluate the condition of the swales during 
the first year after construction, particularly following major storm events. 
Mow vegetation to maintain heights of 4 to 6 inches. After 5 years, scrape 
the channel bottom to remove sediment buildup and restore the original 
cross-sectional geometry. Typical maintenance needs required for pretreat-
ment swales are outlined in Table 5-3. 
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A pretreatment bioswale conveys and treats runoff from a parking lot and road in 
Stafford, VA.

Table 5-3. Recommended maintenance activities for pretreatment swales 

Activity Frequency Additional advice 

Remove sediment, especially Annually If excessive sedimentation is 
if 3 inches accumulate in any observed, the site might need to be 

spot or it covers vegetation regraded and reseeded to ensure 
sheet flow can be maintained. 

Remove any trash on the Twice per 

So
il 

surface year 

Inspect for erosion Annually Eroded areas should be filled in 

with soil and the bare areas should 
be reseeded. 

Turn or till soil, especially if As needed If maintenance efforts are 
compaction occurs unsuccessful, the soil media 

and underdrain might need to be 
removed and replaced. 

Mow turf or grass Dependent If at least 50% vegetation coverage 
on grass is not established after 2 years, 
type provide additional plantings. 

Remove and replace As needed If at least 50% vegetation coverage on
 

vegetation as necessary is not established after 2 years, 

Ve
ge

ta
ti

provide additional plantings. 

Weed invasive and exotic Annually 
species, preferably using 

nonchemical methods such 
as hand pulling and hoeing 

Pretreatment Swales 
Key design features and maintenance needs: 

– Ensure accurate grading to maintain sheet flow 

– Use level spreaders to slow incoming flow velocities 

– Avoid compaction during construction and 
maintenance or by service vehicles 

– Periodically remove sediment 

– Maintain a dense vegetative cover 

Green Streets Handbook 5 7 5.3 Pretreatment: Swales 



		   

 

  

 

 

 

 

 

 

 

 

  

   

 

 

 

   

 

-

5.4 Pretreatment: Modified Catch Basins 

Description 

A catch basin is an inlet device designed to capture sediment, debris and 
associated pollutants. Catch basins can be modified with a deep sump to 
provide extra storage for the accumulation of sediment (Figure 5-1). They 
can include a hood or inverted elbow to minimize the amount of floatables, 
oil and grit that can exit the catch basin and enter the downstream 
treatment practice (Figure 5-2). Finally, they are considered part of a green 
infrastructure approach if they are modified as leaching catch basins that 
have perforated sections to allow water to infiltrate surrounding soil. 

Modified Catch Basins 

Advantages: 
– Minimal space 

requirement 

– Compatible with 
subsurface storm drain 
systems 

– Is long-lasting if properly 
maintained 

– Design allows easy 
access for maintenance 

Most suitable for: 
– Bioretention 

– Bioswale 

– Curb extension 

– Stormwater planter 

– Trees trenches 

– Infiltration trench 

– Subsurface infiltration 

and detention Site Considerations 

Catch basin modifications such as deep sumps and hoods can be used 
for water quality improvement, but are not designed to reduce runoff 
volume or peak discharge. Leaching catch basins should not be used 
where infiltration is not desired (e.g., because of potential groundwater or 
soil contamination or presence of high groundwater or bedrock). Modified 
catch basins provide pretreatment for downstream practices by removing 

coarse sediment, debris, floatables, oil and grit. Modified catchbasins might 
be the only applicable practice for sites with constrained spaces, poor 
infiltrating soils, or existing subsurface contamination. 
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Figure 5-1. Simple modified catch basin 

Deep Sump Catch Basin Operation Steps: 

– Runoff flows into the deep sump catch basin typically 
through an inlet or surface grate on the street (1) and 
drops into the sump (2). 

– The sump provides a deep collection area (2) between 
the incoming flow (1) and outgoing flow (3), which 
allows coarse sediments and trash to drop out of 
suspension. Trash grates, hoods (4), or filter skirts can 
enhance performance by preventing floatables from 
entering outflow pipes. 

– Outgoing flows (3) continue to a centralized drainage 
network or can be designed to discharge to a surface or 
subsurface green infrastructure practice. 
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Figure 5-2. Hooded catch basin 
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Modified catch basins are highly applicable in urban and retrofit situations 
because they are compatible with subsurface storm drain systems and 
require limited space. Constraints include the presence of underground 
utilities, shallow bedrock, or a high groundwater table. Catch basins should 
be easy to access, and they should not be used unless adequate funding 
for regular inspections and maintenance is ensured. 

Design Considerations 

Inlets must be sized appropriately to capture the design volume. Inlet sizing 
is particularly important on steep slopes to ensure that runoff is adequately 
captured (RIDEM and CRMC 2010). Grates should be sufficient to keep out 
larger debris, typically with holes of 1 inch or less (MADEP 2008). Recom-
mended maximum drainage area is less than 0.25 acre of impervious areas 
(NHDES 2008). 

Sump depths should be 4 feet or deeper to allow accumulation of sediment 
and to limit resuspension of accumulated sediment. Except for leaching 
catch basins that are designed for infiltration, all flow will exit the catch 
basin through an outflow pipe. These outflow pipes should include a hood 
or elbow to limit the amounts of floatables, oil and grit that are transported 
downstream. 

To enhance pollutant removal, these systems may be designed off-line to 
divert large flows to another practice designed for water quantity (MPCA 
2013). 

Maintenance Requirements 

Maintenance is relatively easy and, if properly maintained, these systems 
can be long-lasting (MADEP 2008). Typical maintenance of catch basins 
includes trash removal (if a screen or other debris capturing device is used) 
and removal of sediment using a vacuum truck or wet-vac. As a rule of 
thumb, once the sump is half full of sediment, it cannot provide additional 
sedimentation. Depending on location, several cleanings of the sump might 
be required per year. At minimum, inspection should occur twice annually, 
once after snow melt and once after leaf drop. 

Green Streets Handbook 

Operators need to be properly trained in catch basin maintenance. 
Maintenance should include keeping a log of the amount of sediment 
collected and the date of removal. Some cities have incorporated the 
use of geographic information systems to track sediment collection and 
to optimize future catch basin cleaning efforts. The disposal of trapped 
sediment, debris, oil and grit removed during maintenance activities should 
be considered during design. Avoid damaging the hood during cleaning 
activities. 

Modified Catch Basins 
Key design features and maintenance needs: 

– Ensure adequate size for both the inlet and the catchbasin to 
capture and detain the flow 

– Requires access for maintenance 

– Inspect and maintain practice at least twice annually 
(frequency is site-dependent) 
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A curb inlet cover allow runoff to enter a catch basin but prevents inflow of trash.
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5.5 Pretreatment: Flow-Through Structures 

Description 

Flow-through structures are subsurface structures that include a settling or separation 
unit that improve water quality by removing coarse sediments, floatables, oil and grit from 
runoff. These types of structures include vortex separator systems, oil and grit separators, 
and proprietary devices. 

The vortex separator systems, also known as swirl separators, hydrodynamic separators 
and swirl concentrators, use vortex action to separate coarse sediment and floatables from 
stormwater. Although these practices are not designed to reduce runoff volume or peak 
discharge, they do provide water quality pretreatment by removing coarse sediment, float-
ables, oil and grit. Like catch basins, pretreatment flow structures are not considered green 
infrastructure practices, but they are useful tools that can reduce the negative environmen-
tal impacts of transportation infrastructure on water resources. In highly urbanized areas 
with large percentages of impervious surfaces, these practices can be essential elements 
of hybrid gray and green infrastructure stormwater management systems. 

Site Considerations 

These practices are commonly used near the source of runoff and serve as pretreatment 
to a number of downstream stormwater management practices. These structures can be 
constructed in locations with potentially high pollutant loads where other practices might not 
be applicable. Some states and municipalities require oil and grit separators on sites with 
higher expected pollutant loads or risk of petroleum spills (i.e., high-turnover parking lots, gas 
stations, fleet storage areas, and vehicle and equipment maintenance areas). 

Because they are subsurface systems that require a relatively small footprint, these systems 
are useful in situations where land availability is limited. The drainage area for such systems 
is limited by both the capacity of the chosen system and the available land area. 

Flow-Through Structures 

Advantages: 
– Effectively captures 

coarse sediments and 
floating debris 

– Minimal space 
requirement 

– Can be implemented 
in any soil or terrain 

Most suitable for: 
– Bioretention 

– Bioswale 

– Curb extension 

– Stormwater planter 

– Trees trenches 

– Infiltration trench 

– Subsurface infiltration 

and detention 

Vortex separator being installed.
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For More Information—Pretreatment 

Underground Hydrodynamic Separators. Fact sheet. Montgomery County, 
MD (2018) 

Pretreatment. Philadelphia Water Stormwater Management Guidance 
Manual (Chapter 4, Section 10). City of Philadelphia, PA (2018) 

Pretreatment Practices. New Hampshire Stormwater Manual, Volume 
2: Post-Construction Best Management Practices Selection and Design, 
Chapter 4-4. New Hampshire Department of Environmental Services (2008) 

Structural Pretreatment BMPs. Massachusetts Stormwater Handbook 
(Volume 2, Chapter 2). Commonwealth of Massachusetts (2008) 
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https://www.montgomerycountymd.gov/DEP/Resources/Files/downloads/stormwater/fact-sheets/Hydrodynamic-Separators-Maintenance.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
https://www.mass.gov/files/documents/2016/08/qi/v2c2.pdf
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Design Considerations 

These practices should be designed off-line to handle the first flush (initial 
runoff from precipitation event) for water quality improvement; a bypass 
line should be provided to handle larger flows. Design options include 

multichamber systems and devices that include vortex-induced circulating 
flow paths to promote sedimentation and removal of trash, oil and grease. 

By attaching the inflow at a tangential angle to the cylindrical system, a 
swirling action is induced. Coarse sediment is removed by sliding down a 
cone in the center of the system to a settling chamber or by directing runoff 
through a screened area that traps and drops sediment into a chamber. 
Depending on the manufacturer, these systems can treat flows from 0.75 to 
300 cubic feet per second. 

In multichamber systems, typically the first chamber provides sedimenta-
tion, the subsequent chamber provides additional sedimentation and oil 
and grease removal (with a hood or inverted elbow), and the final chamber 
contains the outlet to the downstream practice (Figure 5-3). Devices 
should be able to safely pass the desired design storm and should include 
an overflow for large storms to limit resuspension of captured particles. 
Similar to a deep sump catch basin, the sump in the initial chamber should 
be at least 4 feet deep (CEI and NHDES 2008). 

Maintenance Requirements 

These systems require proper maintenance to limit the potential for 
resuspension of captured sediment. Units should be inspected after major 
storms and at least one per month (MADEP 2008). Units should be cleaned 
of captured sediment and debris twice per year. More frequent cleaning will 
provide more available volume for future storms and less resuspension 
and associated pollutant transport. The rate of sediment accumulation will 
depend on the site characteristics; the maintenance plans should reflect 
these characteristics. Because these practices could be expensive to 
construct and maintain, costs should be a key consideration when evaluat-
ing and selecting them. 
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Figure 5-3. An off-line oil and grit separator diverts incoming stormwater into two 
chambers that slow flow and allow oil and grit to separate from the water stream. 

Flow-Through Structures 
Key design features and maintenance needs: 

– Install as an off-line device to limit potential for resuspension 
of captured material 

– Inspect units monthly and after major storms 

– Clean as needed, but at least twice per year 
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6 Green Street Stormwater 
Practices 
In This Chapter 

6.1 Bioretention (Rain Gardens) 
6.2 Bioswales 
6.3 Curb Extensions 
6.4 Stormwater Planters 
6.5 Stormwater Tree Systems 
6.6 Infiltration Trenches 

6.7 Subsurface Infiltration and Detention 

6.8 Permeable Pavement 

This chapter covers site design strategies and storm-
water management practices that can be incorporated 
into street and parking lot designs for the retention 
and treatment of runoff. Information on pretreatment 
methods that should be considered and incorporated 
as necessary in the design of the practices and systems 
is included in Chapter 5. For each practice, information 
on siting opportunities, design details, performance and 
supplemental resources is provided. 

Note: The design details described in this handbook 
are meant to be conceptual and not final design 
specifications. Designers should refer to state or local 
requirements and recommendations to inform their 
designs. 

Sand-filled permeable pavers allow rainfall to infiltrate instead of 
generating erosive runoff in a sensitive coastal area in Virginia Beach, VA.
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6.1 Bioretention (Rain Gardens) 
Description 

A bioretention area is a shallow surface depression usually planted with 
native vegetation to retain, infiltrate and filter both runoff and pollutants. 
The volume of runoff is reduced by infiltration and retention in the soils and 
through interception, uptake and evapotranspiration by the plants. Peak 
discharges are also reduced. Physical, chemical and biological processes 
in plants and soils help to absorb and treat pollutants. 

The form of bioretention is flexible and can be designed for collection 
with (1) filtration and infiltration or (2) filtration and conveyance. Once 
established, bioretention typically requires minimal maintenance. In-ground 
bioretention is typically in the form of cells, rain gardens or swales. 
Stormwater curb extensions, stormwater planters and bioswales use 
the principles of bioretention but include unique design features and are 
described as different green street practices in this guidebook. 

Site Considerations 

Bioretention has a significant advantage over other practices because 
it can vary in size, shape and placement. Bioretention practices can be 
designed to accommodate large volumes of stormwater runoff or designed 
to treat small drainage areas. Depending on the source of runoff, they are 
placed either directly adjacent to the area generating runoff or offset in 
sidewalks, public plazas or street medians. Bioretention can be designed as 
a series of multiple cells along the roadways or parking lots. 

Bioretention systems can be either infiltration or flow-through systems, but 
should be designed with pretreatment to address potential sediment loads 
and debris that can be common in roadways. In ultra-urban areas or retrofit 
projects, bioretention might be more difficult to site due to the presence of 
existing infrastructure such as buildings or utilities. Design alternatives that 
can help overcome site constraints are discussed on the next page. 
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Bioretention 

Advantages: 
– Can be sized for large 

and small drainage 
areas. 

– Good for highly 
impervious areas 

– Good retrofit capability 

– Modest maintenance 
requirements 

– Provides aesthetic 
enhancement 

– Reduces runoff 

– Reduces pollutant 
load, thus reducing 
treatment costs 

– Provides wildlife habitat 

Most suitable for: 
– Parking lot perimeters 

– Parking lot islands 

– Sidewalks 

– Street frontage 

– Intersections 

– Road medians 

– Road shoulders 

Road runoff drains through a curb cut and into this bioretention feature on a 
residential front yard in Maplewood, MN.
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Overcoming Site Challenges 

Site constraints such as land use and environmental conditions can create 
perceived obstacles for implementing bioretention, however, many design 
alternatives are available to help overcome these challenges (Table 6-1). 

Table 6-1. Bioretention: site constraints and design alternatives 
Challenge Design alternatives and recommendations 

High pedestrian activity Provide pedestrian bridges or walkways across the 
practice to allow for uninterrupted movement. 

Sites requiring depths between 
6 to 12 inches 

Install barriers or additional protection around the 
practice as a safety provision for pedestrians. 

Site slopes that are greater 
than 10% 

Incorporate diversion berms, check dams, or terracing 

with weirs to allow for the bottom to be flat-sloped. 

Sites near heavy traffic or high 

pollutant areas (i.e., potential 
hotspot) 

Avoid placing infiltrating systems due to concerns of 
groundwater contamination. Recommended practices 
include pretreatment and/or impervious liner. 

Proximity to water table Recommended 4-foot separation to water table, with a 

minimum separation of 2 feet with impermeable liner 
and underdrain or very low-volume roadways. 

Sites near sensitive areas 
such as building foundations 
or road gravel base materials 
or above karst topography or 
brownfields 

Incorporate impermeable liners to direct water 
downward to avoid lateral flow or to prevent vertical 
flow to underlying sensitive areas depending on what 
the site requires. Provide a minimum setback of 10 
feet from any foundation. 

Areas that have significant salt 
usage or storage during winter 
months 

Avoid using infiltrating bioretention cells in snow 

storage areas (especially in areas where salt is 
applied) due to the potential for impacting downstream 
environmentally sensitive areas. 

Poor draining native soils (i.e., 
hydrologic soil groups C and D) 

Amend soils or design practice with an underdrain 
to convey excess runoff to a downstream practice or 
stormwater conveyance system. 

Compacted soils Either rototill or mix compacted soil with soil 
amendments or entirely replace compacted soil with 
structural soils or modular structural cells. 
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Bioretention in sidewalk with protective stone wall that doubles as a bench in 
Washington, DC. 
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Roadside bioretention area includes a sidewalk bridge over the inlet to avoid 
obstructing pedestrian flow.
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Components: Bioretention 

A bioretention practice typically includes (Figure 6-1): 

– Inlet (or sheet flow) 

– Native vegetation, or vegetation that is resilient to both wet and dry conditions 

– Bioretention soil media that includes a mixture of sand, soil and organic matter 

Practices can be designed with optional features to convey inflow, manage 
overflow and provide pretreatment: 

– Inflow structure(s) (e.g., flume, inlets, runnels) 

– Highly permeable mulch layer 

– Vegetated filter strip 

– Forebay or ponding areas 

– Outflow/overflow inlet 

– Underdrain 
Figure 6-1. Cross-section of a common bioretention practice design. 
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Design Considerations 

Sizing 
Design considerations for bioretention cells are largely influenced by the design objective (e.g., improve 
water quality or provide channel protection, increase groundwater recharge, reduce peak flow) and the 
geographic/climatic region of the United States in which it is being applied. Bioretention cells can have 
many different configurations that are dependent on the land use, climate and pollutant loads. The 
bioretention feature should have a 2 percent or less longitudinal slope and recommended side slopes of 
4:1. The cross section design can be parabolic, trapezoidal, or flat with a minimum 2-inch freeboard. 

Inlet Design 
For uncurbed areas, a maximum side slope of 3:1 is recommended to reduce the velocity of runoff from 
the paved areas and to filter out some of the sediment and finer particulates that can clog the bioreten-
tion surface. The slope vegetation should include some ground cover plants. For curbed parking lots and 
roads, designated inflow points must be provided where the majority of the flow will enter. Inflows should 
be designed to be nonerosive; energy dissipaters or diversions may be necessary to direct erosive flows 
away from the inlet. 

Bioretention 
Key Design Features: 

– Flexible in size and configuration 

– Maximum drainage area: 5:1, not more 
than 1 acre to one rain garden 

– Ponding depths between 6 and 12 
inches, which will allow for drawdown 
within 48 hours 

– Plant selections that tolerate hydrologic 
variability, salts and environmental stress 

– Amend soil as needed 

– Provide overflow for extreme storm 
events 

– Stable inflow/outflow conditions 
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  Maintenance Requirements 

Yearly inspections at a minimum are recommended to monitor infiltration 
and drainage. For the first 1 to 2 months of vegetation establishment, 
watering is recommended once every 2 to 3 days. If infiltration rates are 
lower than expected, it might be necessary to cultivate or replace media 
(top 2 to 3 inches) to improve the infiltration rate. The following activities 

and minimum frequencies should be determined with regards to the 
specific site and as warranted by environmental conditions (Table 6-2). The 
maintenance cost is similar to traditional landscaping but initial training for 
workers may be necessary. 

Table 6-2. Recommended maintenance activities for bioretention practices 

Activity Frequency Additional advice 

De
br

is
 Remove sediment or trash that has accumulated. Semi-annually If sediment loads are excessive, observe and add upstream sediment controls to 

lessen load. 
Inspect underdrains for obstructions. Yearly Remove any obstructions. 

Ve
ge

ta
tio

n 

Cut back grasses and herbaceous vegetation. 
Weed invasive and exotic species, preferably using 

nonchemical methods such as hand pulling and hoeing. 
Prune trees and shrubs. 

Bimonthly during establishment; 
yearly afterwards (preferably in 
early spring) 

If at least 50% of vegetation coverage is not established after 2 years, provide 

additional plantings. When replacing vegetation, place the new plant in the same 

location as the old plant, or as close as possible to the old location. The exception 

to this recommendation is if plant mortality is due to: 
– Initial improper placement of the plant (i.e., in an area that is too wet or too 

dry). 
– If diseased/infected plant material was used and there is risk of persistence 

of the disease or fungus in the soil. 

Separate herbaceous vegetation rootstock when over-
crowding is observed. 

Every 3 years 

Remove and replace vegetation as necessary. Yearly (preferably in spring) 

So
il 

Turn or till soil, especially if compaction occurs. Yearly If maintenance efforts are unsuccessful, the soil media and underdrain might 
need to be removed and replaced. 

Evaluate check dams for undercutting and soil substrate 
for channel formation. 

Every 2 to 3 years (preferably in 
spring) 

Remove and properly dispose of the previous mulch layer, 
or rototill it into the soil surface and add a new layer of 
mulch. 

Yearly Do not exceed 3 inches in depth for mulch layers. Avoid blocking inflow entrance 

points with mounded mulch or raised plantings. Once a full groundcover is 
established, mulching might not be necessary. 

Stabilize any areas where erosion is evident. As needed Determine the cause for erosion; this could require adding new features to 

dissipate energy or to allow the flow to bypass the practice. 
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Performance 

Bioretention pollutant removal performance data is limited but growing in 
availability. Bioretention appears to be one of the most effective water quality 
practices given that this practice can remove many pollutants of concern; 
however, actual mass loading reductions will vary based on flow attenuation and 
influent water quality. Overall, removal of pollutants has been positively linked 
to the length of time the stormwater remains in contact with the herbaceous 
materials and soils (Colwell et al. 2000). 

Data indicate that the ability of bioretention to remove total suspended solids, 
metals (dissolved and particulate-bound), and oil and grease is very strong, while 
its ability to reduce nitrogen and phosphorus has been mixed (Davis et al. 2009). 
Because consistent removal of excess nutrients from the pollutant stream is 
important when considering bioretention, more recent studies have evaluated 
how amendments to the media can improve adsorption rates. 

For More Information—Bioretention 

Fact Sheet: Bioretention (Rain Gardens). City of Lancaster, PA (2011) 

Minnesota Stormwater Manual: Bioretention; Phosphorus Sorption. 
Minnesota Pollution Control Agency (2015) 

New Jersey Stormwater Best Management Practices Manual: Bioretention 

Systems. New Jersey Department of Environmental Protection (2016) 

Stormwater BMP Manual: Bioretention. North Carolina Department of 
Environment and Natural Resources (2018) 

Technical Guidance Manual for Puget Sound: Chapter 6.1 Bioretention. 
Washington State University Extension and Puget Sound Partnership (2012) 

Bioretention for Infiltration Conservation Practice Standard 1004. 
Wisconsin Department of Natural Resources (2004) 

State-of-the-Art Review of Phosphorus Sorption Amendments in Bioret-
ention Media: A Systematic Literature Review. Marvin, J.T.,  E. Passeport, 
and J. Drake (2020) ($) 
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Bioretention in a residential neighborhood in Portland, OR.

Bioretention area outside the recreation center at the University of Florida, 
Gainesville, FL.
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http://www.saveitlancaster.com/wp-content/uploads/2011/10/Bioretention.pdf
http://stormwater.pca.state.mn.us/index.php/Bioretention
https://stormwater.pca.state.mn.us/index.php?title=Soil_amendments_to_enhance_phosphorus_sorption
http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.1.pdf
http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.1.pdf
https://files.nc.gov/ncdeq/Energy+Mineral+and+Land+Resources/Stormwater/BMP+Manual/C-2%20%20Bioretention%201-19-2018%20FINAL.pdf
http://www.psp.wa.gov/downloads/LID/20121221_LIDmanual_FINAL_secure.pdf
https://dnr.wi.gov/topic/stormwater/documents/1004Bioretention.pdf
https://www.researchgate.net/publication/337199166_State-of-the-Art_Review_State-of-the-Art_Review_of_Phosphorus_Sorption_Amendments_in_Bioretention_Media_A_Systematic_Literature_Review
https://www.researchgate.net/publication/337199166_State-of-the-Art_Review_State-of-the-Art_Review_of_Phosphorus_Sorption_Amendments_in_Bioretention_Media_A_Systematic_Literature_Review


  

 

   

  

 

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

 

 

  
 

 

 

 

 

 

 

 

 

-

6.2 Bioswales 

Description 
Bioretention swales, also referred to as bioswales or vegetated swales, are typically 
parabolic or trapezoidal depressions that use bioretention soil media and vegetation to 
promote infiltration, water retention, sedimentation and pollutant removal. Bioswales 
differ from bioretention cells because they are designed to be conveyance treatment 
devices. Bioswales are typically dug to a depth of 12 to 24 inches and compost-amended; 
in contrast, installing a bioretention cell entails replacing the full volume of soil with 
an engineered planting media. Similar to traditional grassed swales that convey flows, 
bioswales provide additional water quality benefits because the stormwater interacts 
with the plants and bioretention soil. Bioswales are typically located in rights-of-way or 
parking lots and receive flow from adjacent impervious areas. Bioswales can be used in 
conjunction with pretreatment BMPs such as sediment forebays, vegetated filter strips, or 
other sediment-capturing devices that prevent sediments from accumulating in the swale 
and negatively affecting treatment and retention performance. 

Site Considerations 
Rights-of-way are ideal for bioswales, particularly for roads with wide 
shoulders or rights-of-way that have long, uninterrupted stretches of land to 
convey the necessary design flows (e.g., medians, the planting strip between a 
sidewalk and a roadway). Because they are easy to implement and relatively 
low cost to construct, bioswales are applicable for both retrofits and new 
residential and commercial development. 

Overcoming Site Challenges 
Bioswales can be designed to overcome site constraints (Table 6-3). 

Table 6-3. Bioswales: site constraints and design alternatives 

Challenge Design alternatives 

High pedestrian activity Provide pedestrian bridges or walkways across bioswales to 
allow for uninterrupted movement. 

Unsafe site depths for 
pedestrians 

Provide barriers or additional protection around bioswale (in 
pedestrian areas, depths should not exceed 6 to 12 inches) 

Site slopes that are 
greater than 5% 

Incorporate terracing, diversion berms or check dams to 

accommodate steeper-sloping sites. 

Bioswales 

Advantages: 
– Combine stormwater 

treatment with 
conveyance 

– Can replace curb and 
gutter systems at lower 
cost 

– Mitigate peak runoff 
velocities 

– Can be sized for various 
layouts and topography 

– Reduce total 
suspended solids and 
metal concentrations 

Most suitable for: 
– Parking lots 

– Sidewalks 

– Road medians 

– Road shoulders 
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Grassed bioswale in New Hampshire.
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Components: Bioswale 

A bioswale typically consists of (Figure 6-2): 

– A trapezoidal or parabolic channel 

– Vegetation (dependent on site requirements) 

– Bioretention soil media 

Bioswales can be designed with optional features such as: 

– Check dams or terracing for steeper slopes 

– Curb cuts or other inlet configurations (if area is curbed) 
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Figure 6-2. Cross-section of a bioswale designed with a check dam to control slope. 

Design Considerations 

Sizing 
The area draining to a specific swale should typically be less than 100 feet in length and no more than 1 acre. 
If pretreatment is included, the maximum drainage area should be 5 acres. The bioswale should be designed 
to convey applicable storm events without generating erosive velocities. 

Channel Geometry 
The bioswale channel may be trapezoidal or parabolic in shape, with side slopes of 3:1 or flatter (note: rectan-
gular shapes with stabilized vertical walls are generally referred to as planters; see section 6.4) and optimally 
a longitudinal slope with a 1 to 2 percent grade. A maximum 6-inch ponding depth is recommended. The 
bioswale media should be located in the center of a level area. 

Inlet Design 
If the perimeter of the swale is curbed, runoff can enter the swale through a curb cut opening. Inlet protection 
such as pea gravel or a splash pad should be installed to help dissipate the energy of the concentrated flow, 
thereby preventing erosion. In an uncurbed perimeter, flow may enter the bioswale as sheetflow directly or 
may be conveyed over a filter strip before entering the swale. If excessive sediment is expected, pretreatment 
such as a forebay area can also be included in the design to extend the life of the bioswale. 

Bioswales 
Key Design Features: 

– Maximum drainage area: 5:1 

– Bottom width of 2 to 8 feet 

– Side slopes from 3:1 (H:V) to 5:1 

– Longitudinal slope from 1% to 5% 

– Maintain 0.5 to 1-foot freeboard 
without exceeding maximum 
permissible velocity 

– Runoff from the designated water 
quality event should not overtop 
vegetated liner (vegetation used for 
treatment) 

– Ensure vegetative cover is greater 
than 80% 

– Till soil if compaction is evident 
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Vegetation 
Bioswales can be planted with many types of vegetation, including: 

– Grasses, such as turf grasses or tall grasses 
– Herbaceous plants, such as sedges or rushes 
– Shrubs and trees (typically found on the edges or slopes of bioswales) 

Climate will affect plant selection. In drier areas, bioswales often use xeri-
scape vegetation. Xeriscaping is a method of landscaping that uses more 
drought-tolerant plantings so that minimal or no irrigation is needed in 
between rain events. Ideally, these plantings will also have low maintenance 
needs (e.g., requires no mowing or pruning). Bioswales that would receive sig-
nificant quantities of salt-laden runoff should be landscaped with salt-tolerant 
species. Proper selection of plant species and support during establishment 
of vegetation should eliminate the need for fertilizers and pesticides. 

Select vegetation that grows high enough to exceed desired design flow depth. 
Additionally, the vegetation should be moderately stiff and non-clumping to 
provide sufficient surface contact for water quality treatment and to avoid 
concentrated flow conditions. Riprap or landscape stone can also be used in 
bioswales, particularly at the edges to provide erosion protection. 

Soils 
Bioswales are usually excavated to a depth of 12 to 24 inches, tilled to improve 
infiltration potential, and then backfilled with a filter soil media mix (see 
section 4.7). 

Maintenance Requirements 

Bioswales should be inspected yearly at a minimum to monitor sedimentation 
and erosion. Bioswales planted with turf require more regular maintenance 
than bioswales planted with perennials and shrubs. Vegetation, including 
grasses, should be maintained at heights of approximately 4 to 6 inches. The 
maintenance cost is similar to traditional landscaping but may require initial 
training for workers. Follow the maintenance activities and minimum frequen-
cies for Bioretention (see section 6.1), while also evaluating check dams for 
undercutting and soil substrate for channel formation (yearly). 

Bioretention feature with grasses and flowering plants outside a public library in 
Cleveland, OH.

Bioswale designed with drought-tolerant plants in arid Tucson, AZ.
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Performance 

Bioswales remove pollution through three primary removal mechanisms: 
settling, filtering/infiltration and uptake/accumulation in plants. Using 
bioswales, it is possible to achieve a 40 percent annual runoff volume 
reduction (CWP and CSN, 2008; CWP 2007). Current data suggest that 
bioswales are effective in removing suspended solids. In contrast, studies 
have shown that bacteria levels are increased in the bioswale effluent. A 
possible explanation for the introduction of bacteria is waste from wildlife 
and the pets of nearby resident. Performance is improved when bioswales 
are built with a pretreatment device such as a filter strips because the 
sheet flows from parking lots or roadways are diffused. 

For More Information—Bioswales 

Biofiltration Swale: Design Guidance. California Department of 
Transportation (2012) 

Standards for Green Infrastructure. City of New York Department 
of Environmental Protection (2020) 

Biofilters for Storm Water Discharge Pollution Removal. Oregon 
Department of Environmental Quality (2003) 

Bioswale at Los Angeles Zoo parking lot. 
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Roadside bioswale with curb-cut inlet in Greensboro, NC. Bioswale next to a permeable pavement sidewalk Parking lot bioswale conveys runoff from a parking lot 
in Seattle, WA. in Wilsonville, OR.
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6.3 Stormwater Curb Extensions 

Description 

Stormwater curb extensions, also called stormwater bump outs, are modified traffic-calming 
devices that extend the curb into the roadway to reduce traffic speed and capture stormwater 
runoff from roadways and/or sidewalks. The area behind the curb is filled with a bioretention 
soil mix and vegetation similar to a bioretention cell or bioswale. The vegetation can be 
groundcover, shrubs or trees depending on site conditions, costs and design context. 

This green infrastructure practice provides stormwater treatment and retention within the 
right-of-way. Curb extensions can be designed in several configurations to provide both 
filtration and retention. Pretreatment practices such as vegetated filters and sediment traps 
are recommended upstream of this practice. 

Stormwater Curb Extensions 

Advantages: 
– Provides traffic 

calming and 
improves pedestrian 
safety 

– Enhances site 
aesthetics 

– Offers air quality 
and climate benefits 
that improve 
environmental health 

– Reduces total 
volumetric runoff 

– Provides water 
quality treatment 

– Presents minimal 
disturbance to the 
area and existing 
infrastructure 

– Reduces effective 
impervious area 

Most suitable for: 
– Neighborhood 

streets and some 
collectors 

– Intersection 

– Midblock 

– Any length of 
roadway 

Site Considerations 

Stormwater curb extensions can be incorporated in new development and offer an ideal 
retrofit approach for existing streets. They can be installed upstream of storm sewer inlets 
and without any modifications to existing catch basins. Overflow from curb extensions can 
continue to flow down the street to storm sewer inlets. Their small footprint presents minimal 
disturbance to rights-of-way and provides flexibility in siting. Stormwater curb extensions can 
be placed in multiple locations along a street section or at intersections to minimize impact 
to parking (Figure 6-3). They are relatively 
inexpensive and, when sized correctly, are often 
capable of treating the entire runoff volume 
from the street on which they are located. 

Implementing stormwater curb extensions can 
meet additional goals such as traffic calming. 
The presence of curb extensions narrows 
the pedestrian crossing distance, increases 
visibility of pedestrians, and has been shown to 
reduce vehicular speeds. They are also suitable 
in areas with steep-slope conditions because 
they can provide a ‘backstop’ for stormwater 
runoff. In addition, they provide landscaping 
opportunities to beautify the neighborhood. 

Figure 6-3. Potential locations for curb extension practices. Stormwater curb extension in State College, PA. 
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Overcoming Site Challenges 

Stormwater curb extensions can be designed to overcome site constraints 
such as sloped landscapes and the presence of underlying utilities, while 
also enhancing safety and minimizing the loss of parking spaces. Common 
site challenges and design alternatives are described in Table 6-4. 

Table 6-4. Stormwater curb extensions: site constraints and design alternatives 

Challenge Design alternatives and recommendations 

Removal of on-street parking is 
required. 

Minimize impact by selectively placing curb 
extensions at intersections or mid-block crossings. 

Ensure safety for all modes of 
transportation. 

Be conscious of street width, turning radii and 

sightlines for all users. 
Prevent vehicles from driving 
onto the sidewalk and harming 
pedestrians. 

Provide barriers such as bollards, planters or 
benches around stormwater curb extension. 

Site slopes that are greater 
than 5%. 

Incorporate terracing, diversion berms, or check 

dams to accommodate steeper-sloping sites. 
Sites that are not stable or have 
high sediment loads. 

Plan to include pretreatment practices to avoid high 
amounts of maintenance. 

Conflict with underlying utility or 
fire hydrant. 

Reorient the design. 

Proximity to water table. Recommended a 4-foot separation to water table 
with a minimum separation of 2 feet. 

For More Information—Stormwater Curb Extensions 

Northeast Fremont Street Green Street Project. City of Portland 
Bureau of Environmental Services (2007) 

San Francisco Better Streets: Curb Extensions (Bulb-outs). City and 
County of San Francisco (2015) 

City of Philadelphia Green Streets Design Manual. City of 
Philadelphia (2014) 

Tennessee Permanent Stormwater Management and Design 
Guidance Manual: Urban Bioretention. Tennessee Department of 
Environment and Conservation (2015) 
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Parking impacts minimized by using a mid-street stormwater curb extension in 
the Barton Creek neighborhood, Seattle, WA. 

Black and yellow-striped bollards placed around a stormwater curb extension 
ensures safety for motorists in Tucson, AZ.
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Components: Stormwater Curb Extension 

A stormwater curb extension typically consists of (Figure 6-4): 

– Low-profile vegetation 

– Curb cuts (berms, inlet deflectors or pavement modifications 
are often used to direct flow towards curb-cut inlets) 

– Bioretention soil media 

Stormwater curb extensions can be designed with optional 
features such as: 

– Forebays 

– Check dams or terracing for steeper slopes 

– Underdrains 

– Overflow structures 
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Figure 6-4. Components of a stormwater curb extension. 

Design Considerations 

Inlet Design 
Runoff for uncurbed roads and sidewalks is generally conveyed via direct 
sheet flow or shallow concentrated flow into stormwater curb extensions; 
curbed roads and sidewalks require curb cuts to direct the flow. Alterna-
tively, runoff may enter via an existing or proposed inlet, typically located at 
a low point or depression in a road or parking lot. 

A curb cut should be made where the majority of the flow will enter; in some 

cases, more than one curb cut might be necessary to capture flows from 
multiple locations. For more information on curb cuts, see section 4.4. 

Berms, inlet deflectors, or pavement modifications (e.g., depressions), 
can be used to direct flow to the curb cuts or inlets (particularly those at 
a 90-degree angle). The following elements should be evaluated when 
determining the dimensions and shape of the curb cut opening: ponding 

Green Streets Handbook 

depth, spread of flow, slope and design storm event. To protect the media 
around the inlet from scouring and erosion, a concrete splash pad or a 
course of riprap or gravel should be installed just inside the curb cut to 
dissipate the flow as it enters. 

A curb opening can be 
designed with a forebay Stormwater Curb Extensions 
structure to capture sedi-

Key Design Features ment. Concrete pads are 
– Include low-profile vegetation typically used as forebays 
– Level storage bed bottoms to help remove sediments. 
– Mark curb cuts to be highly visible Hand removal of sediments 

to motorists from a small concrete pad is 
– Work around existing utilities much easier than removing 
– Refer to bioretention key design sediments from a mulch and 

features soil layer or a pretreatment 
forebay filled with stone or 
gravel. 
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Sizing 
The surface area of the curb extensions is typically 5 to 10 percent of the 
drainage area. 

Underdrains 
Stormwater curb extensions can be designed with or without an underdrain. 
Systems with poor underlying soil typically include an underdrain to ensure 
drainage within a set time period. The underdrain can be placed a few feet 
above the bottom of the practice to create internal water storage to promote 
infiltration. Even with this storage layer, practices with underdrains provide 

less water quantity reduction than practices without them. 

Overflows 

Overflows are typically conveyed through an overflow curb cut at the down-
stream end of a curb extension. If an overflow structure is incorporated 
into the design (typically with an underdrain), it should be sized to pass the 
design storm event. Grates on the top of overflow inlets should be sized to 
exclude trash and animals while allowing stormwater to drain at a steady 
pace. The structure should be large enough to provide access to clean out 
the outflow pipe or the underdrain. The top of the overflow structure should 

be at the maximum ponding depth. 

Vegetation 
Vegetation selection for stormwater curb extensions is similar to a 
bioretention cell (see section 6.1). Selected vegetation should be low profile 
(typically 36 inches or less at maturity) to allow unimpeded sightlines for 
pedestrians and motorists. 

Soils 
Native soils are typically excavated to a depth of 18 to 24 inches and tilled 
to improve infiltration potential. The curb extension is then backfilled with a 
bioretention filter media mix. 

Runoff enters the upper end of this curb extension, and the overflow volume 
exits through an opening on the lower end and drops into a storm drain. 
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Densely planted low-growing grasses 
fill a stormwater curb extension in 
Portland, OR. 
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Mature grasses and a tree pit treat 
stormwater in a curb extension in 
Gresham, OR.

Green Streets Handbook 6 14 6.3 Stormwater Curb Extensions 



  

 

  

-

Maintenance Requirements 
Maintenance of curb extensions is similar to that of a bioretention practice 
(see section 6.1) In addition, evaluate the condition of curb extension 
perimeter and inflow/outflow points. Repair or replace as needed. Yearly 
inspections are recommended at a minimum. 

Performance 
Similar to bioretention cells, stormwater curb extensions use the physical, 
chemical and biological processes in plants and soils to absorb and treat 
pollutants and help maintain the hydrologic balance of an area. Research 
has shown that stormwater curb extensions are highly efficient at removing 
pollutants, with results similar to a bioretention cell. Refer to the perfor-
mance statistics for bioretention in section 6.1 for more information. 

Stormwater curb extensions promote stormwater infiltration and retention 
in the soils, as well as interception, uptake and evapotranspiration by the 
plants. As a result, curb extensions are able to provide significant reduc-
tions in both peak flow rates and annual stormwater volume. 

Stormwater curb extension decreases crossing distance and improves 
intersection safety in the Capitol Hill neighborhood in Seattle, WA. 

Mid-street stormwater curb extension in a neighborhood in Kansas City, MO.
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End-of-street stormwater curb extensions in a neighborhood in Portland, OR.
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6.4 Stormwater Planters 

Description 

Stormwater planters are becoming common components of municipal stormwater programs. 
Planters are narrow, flat-bottomed landscape areas that are typically rectangular in shape with 
vertical walls. Planters usually receive runoff from surrounding impervious areas, including 
rooftop areas, sidewalks and roadways. Constructed from a variety of different materials, they can 
be configured in different ways to effectively capture and treat incoming flows. The two primary 
types of planter boxes are: 

– Infiltration planters. These have open bottoms and allow stormwater to infiltrate into 
the subsoil beneath. As stormwater percolates through the planter box soil, pollutants 
are removed by filtration, absorption and adsorption, and chemical and biological uptake. 
Infiltration planters are appropriate to use in well-drained soils. Infiltration planters have a 
greater potential for runoff reduction than do flow-through planters. 

– Flow-through planters. These have impervious bottoms or are placed on impervious 
surfaces. Once the soil in flow-through planters is saturated, excess water is collected 
in an underdrain to be discharged to the conveyance system or to another green 
infrastructure practice. They are appropriate for soils with poor drainage, prior 
contamination or high seasonal groundwater table. 

Site Considerations 

Stormwater planters are ideal for urban or ultra-urban areas where space is limited or in areas 
with steep slopes. Planters are also ideal for retrofit projects because they can be built between 
driveways, entryways, utilities and trees, adjacent to buildings and parking lots, and in rights-of-way. 
They can be used to capture surface runoff from roadways or be connected to a downspout from a 
rooftop. They should be placed reasonably close to the source of runoff. 

Planters can be situated either aboveground (receiving water via surface flow) or belowground 

(receiving water via underdrains). In rights-of-way, aboveground planters can be designed with a 
perimeter seating for pedestrians. Belowground planters can be equipped with fences and/or adja-
cent benches to provide a pedestrian-oriented streetscape. They can be built singularly or in series. 

Stormwater planters are typically not used in low- to medium-density settings because the 
hardscape infrastructure required increases the cost of the practice, so it is generally not as cost 
effective as bioretention or bioswales. Planters are typically used in areas where site constraints and right-of-way use patterns require confined and protected 
practices. Because these practices are normally in urban places where space is a constraint, their performance is limited by the capacity of the planter. 

Stormwater Planters 

Advantages: 
– Enhance site 

aesthetics 

– Reduce total 
volumetric runoff 

– Provide some 
water quality 
treatment 

– Reduce effective 
impervious area 

– Widely 
applicability in 
ultra-urban areas 

Most suitable* for: 
– Sidewalk areas 

– Buffer zone 
between sidewalk 
and street 

– Areas with 
expanses of 
impervious 
surface where 
bioretention is not 
an option 

* Typically applied in urban locations
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Curb cuts in the sidewalk and street allow for runoff to flow 
into this stormwater planter in Portland, OR. 
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Overcoming Site Challenges 

Stormwater planters can be designed to overcome site challenges such 
as high pedestrian activity, safety concerns, or high-sediment-load runoff 
(Table 6-5). 

Table 6-5. Stormwater planters: site constraints and design alternatives 

Challenge 
Design alternatives and 
recommendations 

High pedestrian activity or Provide pedestrian bridges to allow for 
vehicle traffic. crossings in the sidewalk. Aboveground 

planters can provide a seat wall for 
pedestrians. 

Belowground planters are Install tree fences, barriers and/or benches 

perceived as safety risk for to provide protection around planter. 
pedestrians. 

Sites that are not stable or Incorporate pretreatment practices to avoid 
have high sediment loads. high amounts of maintenance. 
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Sidewalk planters are equipped with bridges to provides access to 
parking areas in Seattle, WA.
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Interconnected stormwater planters include protective walls alongside the parking 
lane in Niagara Falls, NY.
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A pedestrian-friendly sidewalk planter includes safety rails and a metal sidewalk 
bridge in Baltimore, MD.
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Components: Stormwater Planter 

A stormwater planter typically consists of (Figure 6-5): 

– Vertical walls, typically made of a durable material that is 
context-appropriate 

– Access point such as a curb cut or downspout connection 

– Vegetation 

– Bioretention soil media 

Stormwater curb extensions can be designed with optional 
features such as: 

– Splash pad 

– Underdrains 

– Overflow structures 

– Liners 
Figure 6-5. Stormwater planters, unit plan view (left) and cross section (right). 
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Design Considerations 

Hardscape Materials 
Stormwater planters may be constructed of any durable material, such as 
stone, concrete, brick, plastic lumber or wood. Stand-alone planter boxes 
are typically constructed of pre-cast or cast-in-place concrete or other 
materials used in the nearby streetscape. 

Sizing 
Stormwater planters should be sized appropriately for storage volume 
requirements and available space. The space needed for planter boxes 
might not be available in all situations within the urban environments. 
Minimum sizing requirements will depend on local stormwater regulations. 
A typical planter box may have an interior size of 2 feet by 2 feet with a 
depth of 12 inches (of which 6 inches is for storage depth) and slope of 
less than 0.5 percent. For infiltration planters, at least 2 feet of infiltration 
medium should be included between the bottom of the practice and any 
underlying constraint (e.g., solid rock, high groundwater table). 

Inlet Design 
Planters placed in rights-of-
way typically have curb cut 
inlets that capture flows from 
roadways and/or have notches 
in the planter walls to receive 
sidewalk runoff. Planters 
that are installed adjacent to 
buildings receive flows from 
downspouts; to reduce scour 
and erosion, these inlets typically have a splash pad or a course of stone at 
the base to dissipate flow energy. 

Stormwater Planters 
Key Design Features 

– Infiltration rate of soil will 
determine size and site 
applicability 

– Runoff should drain within 3 to 4 
hours after storm event 

– Provide a flow bypass for winter 
conditions 

Liners 
Flow-through planters typically use an impermeable liner or other impervi-
ous bottom to prevent runoff from infiltrating into native subsoils. Planters 
that are adjacent to buildings should also have a waterproofing membrane 
on the sides of the planter to protect the building’s foundation. 
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Vegetation 
Vegetation selection for 
stormwater planters is 
similar to a bioretention 
cell (see section 6.1). They 
generally include a variety 
of shrubs, small trees and 
native herbaceous species 
that are appropriate for 
the streetscape. Some 
designers are using sedum 
and other green roof plants 
(e.g., the National Institute of 
Medicine in Bethesda, MD). 
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Stormwater planters in Washington, DC, are 
designed in a series to collect and treat road 
runoff while allowing adequate pedestrian 
access to the street and sidewalk.

Soils 
Belowground stormwater 
planters are typically exca-
vated to a depth of 18 to 24 
inches and tilled to improve 
infiltration potential or back-
filled with a bioretention soil 
mix. Use backfill to enhance 
infiltration, especially if the native soils do not have a minimum infiltration 
rate of 0.5 inches per hour. Aboveground stormwater planters are filled with 
18 to 24 inches of a bioretention soil mix. 

Performance 

Stormwater planters exhibit water quality benefits similar to those of 
bioretention, which mimic nature by employing a rich diversity of native 
plant types and species. In addition to improving water quality and reducing 
runoff quantity, the locally adapted vegetation exhibits good tolerance to 
pests, diseases and other environmental stressors. 

Maintenance Requirements 

The maintenance requirements for a planter are influenced by site con-
ditions such as frequency of sediment build-up or growth of vegetation. 
The maintenance activities and frequencies outlined for bioretention (see 
section 6.1) should be followed for stormwater planters. Inspect the planter 
box for structural integrity at least yearly. 
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A stormwater planter can be designed to 
capture and treat roof runoff. 

Roof downspout is directed into a 
stormwater planter in Emeryville, CA.

For More Information—Stormwater Planters 

City of Philadelphia Green Streets Design Manual. City of 
Philadelphia (2014) 

Stormwater Planters. Oregon State University Extension Service 
(2018) 

Low Impact Development Approaches Handbook: Flow-Through 
Planter. Oregon Clean Water Services (2009) 
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6.5 Stormwater Tree Systems 

Description 

Stormwater tree systems (i.e., pits and trenches) consist of a tree or shrub, 
bioretention soil media, and a gravel reservoir to intercept and capture 
stormwater. The tree pit can be designed as an infiltration practice. If 
infiltration is not desirable because of a groundwater contamination threat, 
poorly draining native soils, or a high groundwater table, systems can be 
designed with an underdrain that directs treated runoff to a downstream 
practice or stormwater conveyance system. 

Stormwater tree systems typically receive road runoff through a curb cut, 
catch basin or stormwater inlet. Captured runoff temporarily ponds on the 
surface before infiltrating and filtering through a bioretention soil media 
and/or a stone reservoir. These practices improve water quality through 
filtration and adsorption, reduce peak discharge through subsurface 
storage, and can reduce runoff volume through the uptake and evapo-
transpiration by trees. If designed for infiltration, these practices achieve 
additional reductions of runoff and peak flow. Types of stormwater tree 
systems include: 

– Tree Pits. Stormwater tree pits are typically installed upstream of 
existing catch basins to improve water quality through filtration and 
adsorption before directing runoff to a downstream stormwater 
management practice or conveyance system. Unlike tree trenches, 
tree pits only include one tree or shrub. A number of proprietary 
tree pit systems on the market include pretreatment sumps and/or 
subsurface structural supports. These structural elements preserve 
volume for soil media while also providing support for sidewalks. 

– Expanded Tree Pit. An expanded tree pit has a contiguous 
bioretention cell designed to collect and treat stormwater. It is 
also referred to as a tree box filter, tree box, or bioretention tree pit. 
Because these systems generally have surface volumes that permit 
ponding, they achieve more stormwater reduction and treatment 
than tree pits. Tree pits have an average lifespan of 25 years, 
although vegetation might need to be replaced more frequently 
(LIDC 2005). 
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Stormwater Tree Systems 

Advantages: 
– Reduce runoff volume and 

delay peak flows 

– Enhance site aesthetics 
– Shade and shelter individuals 

and buildings 
– Reduce air temperature 
– Reduce cooling and heating 

costs 
– Capture/reduce air pollutants 
– Evapotranspire runoff 

– Reduce noise pollution 
– Improve psychological health 
– Provide a sense of place 
– Simple to install 
– Available in multiple sizes 

Most suitable* for: 
– Sidewalk areas 
– Buffer zone between 

sidewalk and street 
– Medians 
– Parking lots 

* Typically applied in urban locations

– Tree Trench. The stormwater 
tree trench is a variation of the 
tree pit. Tree trenches include a 
stone storage layer, bioretention 
soil media and multiple trees 
planted in sequence with a 
common gravel trench for water 
storage. Tree trenches are most 
commonly designed as off-line 
structures. Multiple design 
variations are available, but 
typically a catch basin captures 
runoff and conveys it through 
a perforated pipe in the gravel 
trench. Water is stored in the 
trench and is taken up by the 
trees and the underlying soil, if 
designed for infiltration. 
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A tree pit captures runoff in a parking 
lot in Lawrence, KS. 
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Overcoming Site Challenges 

Stormwater tree systems can be designed to overcome site challenges 
such as a high groundwater table, insufficient soil volume or concerns for 
soil upheaval (Table 6-6). 

Table 6-6. Stormwater tree systems: site constraints and design alternatives 

Challenge Design alternatives and recommendations 

High groundwater table or 
poor-draining native soils 

Design practice with an underdrain to convey excess 

runoff to a downstream practice or stormwater 
conveyance system. 

Compacted soils Either rototill or mix compacted soil with soil 
amendments, or entirely replace soil with structural 
soils or modular structural cells. 

Tree pit depths great enough 
to pose a pedestrian fall risk 

Install fences, barrier and/or benches to provide 

protection around the tree pit. 
Underground or aboveground 
utility present 

Select trees with mature heights under the average 
height of overhead utilities (typically 30 feet). Provide 
adequate clearance of underground utilities, which 

should be protected from water and root penetration. 
Insufficient soil volume to 

ensure proper tree growth 
Construct root paths to an adjacent open space or 
add structural cells that can support sidewalks or 
pavement while providing space for soil below ground. 

Proximity to buildings Incorporate an impermeable liner or underdrain into 
the design to prevent infiltration into the building 

foundation. 
Limited sidewalk width When necessary, place paving stones, cobbles, or 

porous rubber as a surface material around the trees 
outside the root ball area. 

Concern for sidewalk upheaval Provide areas for unrestricted root growth beneath the 
surface using root paths or structural soils below the 
sidewalk. Ensure that trees are planted below grade. 
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Site Considerations 

Tree pits and tree trenches are ideal for urban and ultra-urban environ-
ments because they help to reduce the urban heat island effect, improve air 
quality, enhance community aesthetics and create a walkable environment 
that is safe, healthy and comfortable. Street trees can induce traffic 
calming if planted to create vertical walls that frame the street and guide 
motorists along a defined edge, or if they are planted in street medians to 
better divide opposing traffic flows (Burden 2006). 

Tree pits and tree trenches are widely applied in retrofit situations because 
they can be installed within the sidewalk (although the sidewalk must not 
be encroached upon to a point that pedestrian traffic is affected). These 
practices are most commonly seen on sidewalks of urban or commercial 
streets; however, they are also applicable in parking lots. 

Expanded tree boxes are another practice worth considering. This practice 
involves the use of a vault or other structural device to provide larger 
volumes for additional retention and room for the tree roots to expand. The 
use of these systems promotes the growth of healthy mature trees and can 
provide significant stormwater retention or detention volume. 

Because of their relatively rigid shape, these practices are not typically 
suitable in residential or rural applications, where more natural-looking 
practices such as bioswales or bioretention practices are generally more 
appropriate and cost-effective. Tree pits can be part of a treatment train 
and can receive inflow from a pretreatment practice to enhance sediment 
and trash removal. 
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Design Considerations 

Siting 
Evaluating existing site conditions, such as soils, hydrology, topography, vegetation 
patterns and invasive species, is necessary to determine the proper placement and 
design requirements for planting a tree. For example, minimal availability of planting 
surface areas would influence species selection and require soil modification to 
support plant growth and health. Plants should be located as far from the curb as 
possible to prevent injury from salt, sand and snow. Along roadways, it is important 
to anticipate activities such as mowing and snow storage when situating trees. 

There must be a setback from the road to maintain line-of-sight requirements, 
including for street signs, signals and lights—especially at intersections, curb cuts 
and medians. 

Slope 
For longitudinal slopes greater than 5:1 (H:V), consider a terraced approach. 

Hardscape Materials 
A number of design options are available for the tree pit enclosure. To maximize root 
growth, shallow concrete barriers can define the edge of the practices, allowing for 
uninhibited root growth in all directions and maximizing infiltration. Enclosed vaults 
may be used where infiltration is not desirable, where there is soil or groundwater 
contamination, or where a high groundwater table is a concern. Vaults used in tree 
pits can be rectangular or cylindrical. Other design variations include bottomless 
tree vaults or vaults with some sides left open to encourage root growth. 

Stormwater Tree Systems 
Key Design Features 

– Select appropriate tree species 

– Allow sufficient root zone growth area 

– Provide mechanism for funneling stormwater runoff to the tree 

– Ensure proper spacing and avoid conflicts with utilities, buildings and pedestrian traffic 

– Provide high infiltrative capacity to prevent ponding after 72 hours 

Components: Tree Systems 

Although there are many 
design variations, a stormwa-
ter tree system (Figure 6-6) 
typically consists of: 

– Tree boxes 

– One or more trees or 
shrubs 

– Bioretention soil media 

– Gravel reservoir 

– An underdrain 

Optional design components 
include: 

– Pretreatment sump 

– Impermeable liner 

– Connection to subsurface 
chambers 

– Observation well (if 
needed) 

– Overflow outlet 

Vegetation 
centered in 
treatment 

Mound 6” berm 
Impervious surface around tree flter rim 

Q v Conveyance 
protection bypass 

Cross section of 
72” diameter 
concrete vault 

12” Overfow pipe 
Native soils 

Bioretention soil mix 12” Perforated 
80% sand, 20% compost subdrain 

Crushed stone 
12” Overfow outlet, 
discharges to existing 
storm drain or the 

Existing subgrade surface 

Figure 6-6. Stormwater tree pit schematic. 
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Space Requirements 
To reach mature growth, trees require sufficient soil volume with 
ample void space. The recommended soil volumes depend on 
the size and the number of trees sharing the soil bed. Although 
no universal standard for soil volume requirements for expected 
mature tree size exists in arboriculture, it is generally accepted that 
a large-sized tree (16 inches diameter at breast height) needs at 
least 1,000 cubic feet of uncompacted soil (USEPA 2013). If soil 
volume is insufficient for root establishment, tree growth will be 
stunted and roots may be forced to grow upward, causing heaves 
in the sidewalk. If retention is an objective, sufficient volume for 
tree root growth and continued retention should be included in the 
design. 

Different designs can be used separately or in conjunction with 
one another in challenging situations (i.e., utility conflicts or limited 
sidewalk area) to provide ample space. 

– The tree is surrounded by an open, unpaved soil area that 
can be planted or covered with mulch. This method requires 
more street space than the other two methods. 

– The tree is provided with root paths that use aeration or 
drainage strips to guide root growth under the pavement. 
Root paths may connect adjacent green spaces. 

– The tree is provided with a specially designed soil area to 
promote root growth under the pavement. A variety of solid 
and permeable pavements can be used to cover the soil. The 
underlying soil may consist of structural soils or modular 
structural cells. 

Structural or soils cells offer void space for root growth while providing 
load support to meet pavement design requirements. Structural soils are 
composed of crushed stone, clay loam and a hydrogel stabilizing agent, 
which can be compacted to meet pavement design requirements. The 
stone provides void space for root growth. 

Figure 6-7. Cross section of tree box with a structural support system under the sidewalk. 
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Modular structural cells are typically constructed of plastic or fiberglass and 

are designed to support pavement and loading requirements (Figure 6-7). 
Soil is added to the cell framework, which provides structural support for 
root growth. Structural cells are more commonly used in locations that 
have inadequate volumes of soil for tree growth or where highly compacted 
soils do not allow for root growth (typically under paved areas). 

Optional Design Considerations 
Alternative designs can help accommodate site-specific conditions or 
goals. In addition to the enclosed vault option cited above, an impermeable 
liner around the sides and on the bottom can be combined with an 
underdrain system to inhibit infiltration in cases where foundation flooding 
problems or the presence of underground utilities or contaminated soils 
make infiltration undesirable. Setbacks to existing buildings and foundations 

should be considered when determining the desirability of infiltration. Tree 
pits and tree trenches can be designed to connect to subsurface infiltration 

structures to provide additional storage and groundwater recharge. Addi-
tionally, planting trees in groups can reduce wind impacts and create shade. 
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Inlet 
Water typically enters tree trenches through a catch basin, but can also 
enter from curb inlet or from permeable paving on the sidewalk above 
the storage trench. The stormwater then flows through a perforated 
distribution pipe or an underdrain into the filter media. 

Underdrains 
Tree pits are typically designed with an underdrain to provide filtration 
of small volumes of stormwater before discharging to the existing 
storm drain system or a downstream practice. Where soils have an 
infiltration rate greater than 0.5-inch per hour, tree pits can be designed 
to infiltrate (and underdrains are not needed). However, underdrains 
may be advisable when there is an underground conflict with utilities or 
issues with potential groundwater contamination due to resident soils. If 
adjacent land uses have a high potential to discharge soluble pollutants 
of concern, infiltration systems might not be appropriate. 

Vegetation 
Tree pits contain a single tree or shrub; tree trenches could contain 
multiple trees or shrubs in series. Native vegetation species should be 

selected based on soil conditions and the historic plant community in the 
area. To provide maximum tree canopy benefits, street trees should be 
planted near each other whenever possible while maintaining sufficient 
area for each tree’s individual root growth. For sites in cold climates near 
roadways, it is essential to select trees that have a high tolerance for 
pollutants and salt. Salt spray has been shown to affect areas over 30 feet 
away from the road (MHD 2006). Potential thermal impacts from adjacent 
structures should also be evaluated when selecting tree species and 
designing tree box planters. 

Ideally for reforestation and afforestation, plantings should provide a multi-
layer canopy structure of about 50 percent large trees and 50 percent small 
trees and shrubs (Hinman 2005). Using a diversity of plant types and sizes 
(e.g., evergreens, deciduous trees, shrubs) will increase the pest and disease 
resistance (MHD 2006). For many sites, a ratio of two evergreens to one 
deciduous tree will provide a mix similar to native forests (Hinman 2005). 

To foster a forest-type microclimate on altered, disturbed landscapes, 
pioneer species that thrive in infertile soils can be planted first. Establishing 
these faster-growing varieties of plants before others mimics the natural 
succession pattern and will create an environment that will provide shade 
cover to enable more difficult-to-establish species to develop (MHD 2006). 

Reforestation and Afforestation 

Improving the tree canopy on a large scale can be a form of reforestation or 
afforestation. Reforestation is the replacement of trees that were previously 
lost to construction or deforestation. Afforestation is the planting of a new 
tree community in an area where they have been absent for a significant 
period of time, such as an old farm field (Prince George’s County 2005). 
These practices involve planting trees on existing turf or barren ground, 
with the goal of establishing a mature forest canopy that will intercept 
rainfall, increase evapotranspiration rates and enhance soil infiltration rates. 
Reforestation and afforestation require large land areas and are therefore 
most suited for sites near existing forests, along waterways or steep slopes, 
and along existing highways or other roads. 

Green Streets Handbook 
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Stormwater catch basin tree pit, Charlottesville, VA.
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Soils 
In addition to the space requirements mentioned earlier, soils should remain uncompacted so 
water and nutrients can infiltrate into void spaces. It might be necessary to enhance the existing 
soil with fertile topsoil, especially for reforestation projects. To increase the permeability of native 
soil, a compost-amended soil can be added. Care should be taken to prevent soil compaction 
during planting. 

Structural soils are engineered soil-on-gravel mixes that are designed to support tree growth and 
serve as a sub-base for pavements. They are typically 70% to 80% angular gravel, 20% to 30% 
clay loam soil and a small amount of hydrogel (~3%), which provides 20% to 25% void space. 

Bioretention soil mixes are commonly used for extended tree pits. The University of New Hamp-
shire Stormwater Center (UNHSC) recommends a bioretention soil mix that is comprised of 80% 
sand and 20% compost to maximize permeability while providing minimum organic content. 
UNHSC also recommends 3 feet of bioretention soil mix. Supporting material for the Minnesota 
Stormwater Manual suggests 50% to 65% coarse sand, 25% to 35% topsoil and 10% to 15% 
compost (MPCA 2013). 

Performance 
Trees retain water, improve water quality and 
offer many other community benefits when 
properly planted. Trees generally absorb the 
first 30% of precipitation events through their 
leaf system and release it through evapora-
tion.Up to an additional 30% of precipitation 
is absorbed into the ground and is taken in 
and held by the root structure before being 
absorbed and released to the air as transpira-
tion (Burden 2006). Trees also enhance water 
quality by using nutrients for plant processes 
at the surface and within the soil media. The 
soil matrix removes pollutants as well through 
chemical binding of charged particulates, 
biological uptake by microbial communities 
in the soils and physical removal through 
filtration. 

Tree pits treat stormwater runoff at a park in 
Portland, OR.
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For More Information—Stormwater Tree 
Systems 

Urban Street Trees- 22 Benefits Specific Applica-
tions. Dan Burden, Glatting Jackson and Walkable 
Communities, Inc. (2006) 

Stormwater, Trees, and the Urban Environment. 
Charles River Watershed Association (2009) 

Minnesota Stormwater Manual: Trees. Minnesota 
Pollution Control Agency (2013) 

Green Infrastructure Practices: Tree Boxes (Fact 
Sheet FS1209). Rutgers University Cooperative 
Extension, New Jersey Agricultural Experiment Station 
(2013) 

Regular Inspection and Maintenance Guidance for 
Bioretention Systems/Tree Filters. University of New 
Hampshire Stormwater Center (2009) 

Stormwater to Street Trees: Engineering Urban 
Forests for Stormwater Management. USEPA Office 
of Wetlands, Oceans and Watersheds (2013) 

Stormwater Trees: Technical Memorandum. USEPA 
Great Lakes National Program Office (2016) 

i-Tree: Tools for Assessing and Managing Commu-
nity Forests. U.S. Forest Service 

Quantifying the Benefits of Urban Forest Systems as 
a Component of the Green Infrastructure Stormwater 
Treatment Network. Kuehler et al. Ecohydrology (2017) 

The Role of Trees in Urban Stormwater Manage-
ment. Berland et al. Landscape and Urban Planning 
162:167–177 (2017) 
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Maintenance Requirements 

Maintenance of street trees is performed by 
arborists, landscape professionals, homeowners 
or volunteers. For an extended tree pit, refer to the 
maintenance recommendations for bioretention. 
Supplemental irrigation might be required during 
initial tree establishment. Table 6-7 outlines long-term 
recommended maintenance activities that should be 
conducted for stormwater tree systems. 
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Trees are planted in 
groves connected by 
trenches in this parking 
lot at the Maplewood 
Mall, MN. Tree trenches 
extend 8 to 12 feet wide 
and 4 feet deep for a 
total of 1 mile in length. 
Angled curbs were 
designed to allow snow 
plows to roll smoothly 
over them.

Table 6-7. Recommended maintenance activities for stormwater tree systems 

Activity Frequency Additional advice 

De
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Inspect planter box structural integrity. Annually Any damaged components should be repaired or replaced. 
Remove sediment or trash that has accumulated. Two to four 

times per year 
Inspect underdrains for obstructions. Annually Backflush if obstructions are found. 

Ve
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Weed invasive and exotic species, preferably using nonchemical 
methods such as hand pulling and hoeing. For reforestation and 
afforestation project, remove ferns and grasses that would compete 

with tree seedlings. 

Annually 
(preferably in 
spring) 

If the survival rate of planted vegetation falls below 80% during this 3-year period, the 

cause of plant mortality should be investigated and corrected. Possible causes could 
be poor soils, soil compaction, or improper plant species selection (Hinman 2005). 

Check tree system after storm event to ensure stormwater is not 
ponding after 24 to 72 hours (check local codes). 

As needed If ponding does occur, either increase the infiltrative capacity of the soils or add an 

underdrain. 
Prune trees, including the removal of dead and diseased limbs and 

clear overgrowth to maintain street sign visibility, pedestrian vertical 
clearance, and line of sight on curved roads and intersections. 

Annually 

Protect tree from deer or other wildlife using tree guards or fencing. As needed 

So
il 

Turn or till soil, especially if compaction occurs. As needed If maintenance efforts are unsuccessful, the soil media and underdrain might need to 

be removed and replaced. 
Evaluate soil substrate for channel formation and proper root growth. Annually 
Remove and properly dispose of the previous mulch layer, or rototill 
into the soil surface and add new mulch layer. 

Every 2 years 
(preferably in 
spring) 

Do not exceed 3 inches in depth for mulch layers. Avoid blocking inflow entrance 

points with mounded mulch or raised plantings. Once a full groundcover is established, 
mulching might not be necessary. 

Green Streets Handbook 6.5 Stormwater Tree Systems 6-26 



  

 

 

 

  

 

  

 

 

 

 

 

 

 

6.6 Infiltration Trenches 

Description 

Infiltration trenches are excavated linear areas that are filled with layers of 
stone and sand wrapped in geotextile fabric. The trench is covered with 
stone, gabion, sand, or grassy surface with surface inlets. Stormwater 
is stored in the stone reservoir and slowly infiltrates through the bottom 
and sides of the trench, thereby reducing stormwater volume and peak 
discharge. As the water flows into the existing subsurface, pollutants and 
sediments are filtered out to improve water quality of the discharge. Underd-
rains can be included if native soil has lower permeability than desired. This 
system requires pretreatment to remove suspended solids. 

Site Considerations 

Infiltration trenches are ideal for linear transportation, linear parking lots 
and retrofit applications due to their relatively small foot print compared to 
the water storage capabilities. At minimum, they are generally 24 inches 
wide and 3 to 12 feet deep. Infiltration trenches are applicable only for small 
drainage areas, typically of less than 5 acres (RIDEM and CRMC 2010). They 
are typically implemented at the ground surface to intercept overland flows. 

Infiltration trenches can also be installed below roadways or impervious 
areas with proper design. The design must prevent infiltration into the 
subbase of the pavement; therefore, it should slope slightly away from the 
subbase or be located at a depth below the subbase. Infiltration trenches 
can be used in a site's upland areas to reduce the amount of runoff 
downstream. 

For More Information—Infiltration Trenches 

Infiltration Trench. City of San Diego (2011) 

Infiltration. Stormwater Manual (Chapter 3.8). District of Columbia 
(2013) 

Best Management Practice Fact Sheet 8: Infiltration Practices 

(Publication 426-127). Virginia Cooperative Extension (2013) 

Green Streets Handbook 

Infiltration Trenches 

Advantages: 
– Reduce total volumetric 

runoff 

– Provide water quality 
treatment for fine sediment, 
trace metals, nutrients, 
bacteria and organics 

– Reduce downstream 
flooding and localized 
flooding 

– Reduce the size and cost 
of downstream stormwater 
control facilities 

– Provide groundwater 
recharge 

– Avoid loss of parking 
spaces when designed 
underground 

– Appropriate for small sites 
and where space is limited 

Most suitable* for: 
– Any length of roadway 

– Parking lot 

– Median 

* Typically used on collector or arterial roads 
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Infiltration trench with grass cover.
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Overcoming Site Challenges 

Infiltration systems can be designed to overcome multiple site challenges 
(Table 6-8). 

Table 6-8. Infiltration trenches: site constraints and design alternatives 

Challenge Design alternatives and recommendations 
Sites that are not stable or 
have high sediment loads 

Plan for pretreatment practices to avoid frequent and 
intensive maintenance. 

Low permeability of native 
soils or compacted soils 

Consider adding an underdrain that modifies the 

practice to be more of a soil filter or sand filter 
(i.e., converting to a different BMP). 

Cold climates Design the maximum effective depth for runoff below 

the frost line to allow infiltration to occur through the 

winter months. 
Sites with high pollutant loads 
(i.e., potential hotspots) or 
contaminated soil 

Avoid placing infiltrating systems due to concerns of 
groundwater contamination. Recommend practices 
include extensive pretreatment and/or impervious 

liner. 
Proximity to water table Maintain a recommended 2-foot separation to water 

table (3 feet preferred in some regions) and a minimum 
of 2 feet from the bottom of the infiltration trench to 

the bedrock (10 feet for fractured bedrock). 
Proximity to drinking water 
wells 

Trenches should be set back a minimum of 150 feet 
from public drinking water wells to limit groundwater 
contamination. 

Proximity to building 
foundations 

Trenches should be situated 100 feet upgradient or 
10 feet downgradient to avoid potential seepage. 

Infiltration Trench 
Key Design Features 

– Permeable filter fabric/material surrounds the stone on 
both sides of the trench 

– An observation well allows for frequent inspection 
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Components: Infiltration Trench 

An infiltration trench (Figure 6-8) typically consists of: 

– An observation well 

– Clean washed stone (typically 0.75 to 1.5-inch in diameter) 

– A filter layer using either filter fabric, pea gravel (typically 3/8 inch) or 
sand 

– Permeable filter fabric or sand filter on sides of trench 

Optional design components include: 

– Turf or grass cover 

– Washed sand filter at bottom of practice for final filtration and even 
disbursement 

– An elevated underdrain to promote internal storage and detention 

– An impermeable liner (only in highly polluted areas) 

Infiltration Trench 

Figure 6-8. Stormwater infiltration trench schematic. 
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Design Considerations 

Inlet Design 
Runoff can enter an infiltration trench through sheet flow or piped inflow. 
To prevent clogging from sediment, pretreatment is required. When sheet 
flow is draining to the system, pretreatment might include a grass filter strip 

or gravel apron. If inflow is piped in, pretreatment might include a sediment 
forebay or a flow-through structure that collects sediment before conveying 

the water to the system. For areas with high pollutant loads, an oil and grit 
separator or similar device may be necessary. See Chapter 5 for descrip-
tions of a number of pretreatment practices. Source control strategies, such 
as the elimination of excessive sanding/salting practices, should also be 
pursued. To ensure stormwater distribution in the stone trench, a perforated 
rigid pipe of at least 8-inch diameter can be connected to the inlet. 

Slopes 
Infiltration trenches are feasible if adjacent side slopes range from 2 to 15 
percent. Slopes must be sufficiently steep to convey runoff to the practice, 
but must not cause erosion. To prevent underground infiltration trenches 
from draining into the subbase of the adjacent pavement, they should be 
sloped slightly away from or be located below the subbase. 

Filter Layer 
Filter fabric is used around the sides of the trench to define the system 
and prevent any potential contamination of runoff that is not completely 
treated. A filter layer should be incorporated into the top of the trench (6 to 
12 inches below the surface) to prevent clogging from sediment carried 
in runoff but not removed by pretreatment and/or soil migration into the 
stone layer if turf or grass cover is included. Including filter fabric close to 
the surface minimizes maintenance and reconstruction needs if clogging 
occurs above the liner, as this portion can easily be removed and replaced. 
An alternative to filter fabric is the use of pea gravel or sand in the top 1 foot 
of the trench. The pea gravel improves sediment filtering and maximizes 
pollutant removal. 

Green Streets Handbook 

Observation Well 
An observation well should be installed at the lower end of the infiltration 
trench to monitor how the system drains after large storms and to verify 
that the system is not clogged. The well should consist of a perforated PVC 
pipe with a 4- to 6-inch diameter that is constructed flush with the ground 
elevation and fitted with a lockable well cap. For larger trenches, which 
might require pumping to remove sediment, a 12- to 36-inch diameter PVC 
pipe is recommended to facilitate maintenance. 

Backfill 
The aggregate for the trench should consist of a clean aggregate with a 
maximum diameter of 3 inches and a minimum diameter of 1.5 inches. 
Void space should be in the range of 30 to 40 percent. 

Vegetation 
Infiltration trenches may be bare gravel or may be covered by turf or grass. 
Use a no-mow or low-maintenance seed mix for grass-covered trenches. 

Infiltration trench (gravel) adjacent to a roadway.
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Maintenance Requirements 

These activities should be performed every 6 months and after every major 
storm (MADEP 2008). Suggested maintenance activities and frequencies 
are provided in Table 6-9. Additional maintenance is needed for pretreat-
ment practices. 

Performance 

Infiltration trenches reduce stormwater volume, reduce peak discharge 
and improve water quality. By providing infiltration, these systems can 
promote groundwater recharge, contribute to baseflow for streams and 
help maintain the natural hydrologic balance that existed on the site before 
development. As the water filters through the system and into the existing 
subsurface, pollutants and sediments are removed and the water quality 
of the discharge improves. The primary pollutant removal mechanisms are 
settling, physical straining and filtration. 
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Infiltration trench adjacent to a Minnesota roadway.

Table 6-9. Recommended maintenance activities for infiltration trenches 

Activity Frequency Additional advice 

De
br

is

Inspect and remove sediment that has accumulated in the top foot of 
stone aggregate. 

Two to four 
times per year 

Inspect underdrains for obstructions. If obstructions are found, backflush the obstructions. 

Ve
ge

ta
tio

n 

Mow turf or grass. Remove invasive and exotic species, preferably 
using nonchemical methods such as hand pulling and hoeing. 

Yearly 
(preferably in 
spring) 

If at least 50% vegetation coverage is not established after 2 years, provide additional 
plantings. 

Check trench after storm events to ensure stormwater is not ponding 
after 72 hours. 

After major 
storms 

If ponding does occur, check for clogging and/or evaluate the infiltrative capacity of the 

soils. 

M
ed

ia Check water levels, drawdown time and water quality using the 

observation well. 
Two to four 
times a year 

If the bottom of the trench is clogged, all of the stone aggregate and filter fabric must 
be removed. If clogging appears only at the surface, remove and replace the first layer 
of stone aggregate and filter fabric. 
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6.7 Subsurface Infiltration and Detention 

Description 

Subsurface infiltration and detention practices are subsurface systems that 
capture, temporarily store and slowly release stormwater to reduce runoff 
peak discharge. They provide stormwater quality treatment by decreasing 
sediment mobilization, transport and deposition, and they encourage 
biochemical processes in the underlying soils. Additionally, the water from 
these systems can be harvested and treated for other uses such as land-
scape irrigation or as a water source for fountains and ice skating rinks. 

Design variations for subsurface infiltration and detention systems vary by 
materials, configuration and layouts, which are specified by manufacturers. 
Subsurface infiltration systems consist of an infiltrative chamber system 
typically made of precast concrete or plastic that includes perforated pipes, 
galleys and chambers. The chambers can store large volumes of runoff 
which is allowed to slowly infiltrate into the ground. Subsurface detention 
practices temporarily store runoff before releasing it to a downstream 
practice or conveyance system. Although not designed for water quality 
benefits, these systems do provide some water quality improvement 
through sedimentation. 

The typical elements of a subsurface system include infiltration pits, 
chambers, perforated pipes and galleys: 

– Infiltration pits. This system consists of a precast barrel with 
uniform perforations. The barrel will sit on top of stone and will 
be backfilled with stone to promote infiltration. To create a sump 
for collection of sediment, the perforations should not extend to 
the bottom of the barrel. Pits may be placed in series to allow the 
overflow of one to be conveyed to the next pit in sequence. 

– Chambers. Chambers consist of prefabricated modular or 
cylindrical cells surrounded by crushed, washed stone. If designed 
for infiltration, the chambers will have open bottoms or perforations. 
If designed solely for retention, the chambers are typically encased 
in an impermeable liner or are constructed of nonperforated pipes 
and are then discharged to an outlet control structure. 
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Subsurface Infiltration and Detention 

Advantages: 
– Capture and store large 

volumes of runoff 

– Are suitable for highly 
urbanized area with limited 
surface space availability 

– Reduce downstream flooding 
and localized flooding 

– Provide groundwater 
recharge 

– Quick installation process 

Most suitable* for: 
– Parking lot 

– Sidewalks 

– Roadways 

* As long as maintenance access to these systems is available

– Perforated Pipes. A perforated pipe system acts like a leaching bed 
and consists of rows of perforated pipes that dose a leaching bed. 

– Galleys. Galleys are concrete rectangular vaults or systems 
of interlocking modular units. If designed for infiltration, the 
rectangular vaults will have perforations. 

Subsurface chambers, during and after (top right) installation. 
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Design Considerations 

Inlet Design 
Stormwater typically enters subsurface practices through a catch basin 
or curb inlet (USEPA 2001). It can also enter the subsurface pit through 
porous pavement. Pretreatment is essential to prevent sediment or debris 
from migrating into and clogging the infiltration bed. Filter strips and 
modified catch basins (see Chapter 5) are good options for pretreating 
runoff entering subsurface infiltration and detention practices. 

Materials 
Many prefabricated subsurface infiltration or detention products are 
available. Systems can be constructed of concrete, steel or plastic (USEPA 
2001). When determining the type of material to use for subsurface infiltra-
tion or detention structures, design engineers should consider the loading 
requirements and the available area. For example, steel and plastic require 
more fill than does concrete to maintain strength under compression. 
Large concrete structures provide more storage than pipes, but pipes are 
more versatile in their angling and arrangement (USEPA 2001). Enough 
stone should be included in the storage areas to prevent subsidence. 

Overflows 

Subsurface structures are typically designed to drain fully within 72 hours 
to provide adequate pollutant removal while also ensuring the system 
drains between rain events (MADEP 2008). Water standing for longer than 
5 days can lead to potential mosquito breeding (Connecticut Department of 
Environmental Protection 2004). Detention systems must have outlet pipes 
sized to release stored runoff at the required rates. 

Observation Well 
An observation well, or manhole access for chamber systems, should be 
included to monitor how the system drains after large storms and to verify 
that the system is not clogged. The observation well should be placed at 
the invert of the stone bed and in the middle of the system. 
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Components: Subsurface Systems 

A subsurface infiltration system – Chamber 
(Figure 6-9) typically consists of: – Observation well 
– Inlet – Aggregate fill 
– Pretreatment 

Optional design component: 
– Perforated pipe 

– Impermeable liner 

Subsurface Infiltration and 
Detention System 

Figure 6-9. Subsurface infiltration and detention system schematic. 
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Vegetation Infiltration Trench 
Trees or shrubs with long tap Key Design Features 

roots should not be planted – Provide an accessible 
within the immediate vicinity of maintenance entry point 

subsurface structures. – Include an observation well to 
allow for inspection 

– Size the chamber according to Soils 
the storm design volume 

The bottom of infiltrating prac-
tices should be level to promote 
evenly dispersed infiltration. 
During construction, any area intended for infiltration should not be com-
pacted. Erosion and sediment control techniques should be implemented 
during construction to prevent any sheet flow or windblown sediment from 
entering the infiltration area. Subsurface infiltration rates should typically 
be at least 0.5 inch per hour for infiltration practices. 
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Maintenance Requirements 

Because these systems are below ground, they are more difficult to 
maintain and clean than aboveground practices (USEPA 2001). These 
systems should therefore be located in areas where maintenance vehicles 
such as vacuum trucks can easily operate and excavate, if needed (RIDEM 
and CRMC 2010). Key maintenance practices needed are presented in 
Table 6-10. 

Table 6-10. Recommended maintenance activities for subsurface infiltration and 
detention systems 

Activity Frequency Additional advice 

Conduct observation well inspection As needed Monthly during the first 
of system to verify drainage times. year of infiltration to 

De
br

is
 ensure functionality 

Remove sediment or trash that has Two to four If excessive clogging 
accumulated to prevent clogging of times per builds up, the system 

pretreatment practices and inlets. year should be excavated and 
replaced. 
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Perforated pipes in New York, NY.
Performance 

Subsurface infiltration and detention practices reduce both the volume 
of runoff and pollutant loads in runoff. Furthermore, the practices help 
recharge groundwater and reduce the size of downstream stormwater 
management practices. Subsurface infiltration provides water quality 
improvement through filtration into underlying soils. 

These practices can be included as part of a series of stormwater 
management and treatment practices, called a treatment train. Detention 
practices can slow runoff volumes and slowly release them to down-
stream practices that will provide additional water quality improvement. 
Subsurface infiltration chambers can be used to provide additional storage 
volume and groundwater recharge as part of a treatment train (Connecticut 
Department of Environmental Protection 2004). 
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For More Information—Subsurface Detention 

Subsurface Detention. Stormwater Management Practice 
Guidance (Chapter 4.8). Philadelphia Water Department (2018) 

Infiltration Practices. Stormwater Design Specification No. 8. 
Virginia Department of Environmental Quality (2013) 
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6.8 Permeable Pavement 
Description 

Permeable pavements are paving systems that allow runoff to infiltrate through void 
space instead of becoming surface runoff. Water filters through void spaces within 
the paved surface into a stone reservoir and eventually infiltrates into the existing 
ground below. Where infiltration is not possible, permeable pavement systems can 
be designed with an underdrain that will convey treated runoff to another stormwater 
management practice or storm drain system. 

Permeable pavement systems reduce runoff volumes and peak discharges by 
providing internal storage, and they improve water quality by filtering and infiltrating 

stormwater into the ground. Pretreatment is strongly recommended upstream of the 
practice to reduce sediment loads and to prevent debris from entering the system and 
clogging the drainage spaces between the pavers or the permeable surface. Some 
practitioners argue that “runon” from upland sources should be avoided or prohibited. 
Recommended pretreatment techniques are filter strips and swales (see Chapter 5). 

Types of Permeable Pavement: 
Porous Asphalt 
Porous asphalt is a hot-mix asphalt with a reduced amount of sand or fines, which 
allows for increased interconnected pore space for water to drain through the pave-
ment into a crushed stone reservoir and base. To maintain proper infiltration rates 
through the paving layer, the amount of asphalt binder in the mix must be minimized 
to prevent clogging of voids. 

– Permeable friction course (PFC) is an application of porous asphalt over 
standard asphalt. PFC is also known as open-graded friction course on some 
highways. A PFC is a thin layer of porous asphalt, typically 1 to 2 inches thick, 
which is laid over standard asphalt. The stormwater travels through the voids in 
the permeable PFC asphalt until it reaches the impermeable asphalt boundary 
below and then flows towards the adjacent road perimeter. The principal 
purpose of this layer is to reduce hydroplaning by quickly removing precipitation 
from the pavement surface. The application of PFC leads to shorter stopping 
distances for cars, quicker surface drying periods, less splash and spray during 
precipitation (ASCE 2015). Additionally, PFC reduces the amount of pollutants 
discharged, reduces noise and improves safety for motorists. 

Permeable Pavement 
Advantages: 

– Reduces runoff volume 
and peak discharge rates 

– Increases groundwater 
recharge through 
infiltration 

– Avoids loss of parking 
spaces 

– Reduces occurrence of 
freezing puddles and 
black ice and requires 
less applied deicer 

Most suitable for: 
– Parking lots 

– Parking lanes 

– Driveways 

– Sidewalks 

– Walking paths 

– Low-traffic roads 

– Biking lanes 

– Parkways 

– Road shoulders on 
higher-volume roads 

Permeable friction course on the shoulder of I-293 in New Hampshire.

  L
ow

 Im
pa

ct
 D

ev
elo

pm
en

t C
en

te
r 

Green Streets Handbook 6 34 6.8 Permeable Pavement 



  

 
 

 

  
 

 
 

 
 

 

-

Pervious Concrete 
The design of pervious concrete differs from standard concrete because the fines have been removed 

from the concrete mix and different cementitious materials and chemicals have been added, such 
as fly ash and air-entraining agents. When installed, pervious concrete looks similar to conventional 
concrete except it typically has a rougher surface and allows for infiltration into the ground. Pervi-
ous concrete is also available in precast concrete panels that are placed together on site. 

Pavers 
Pavers are pre-cast paving units that are arranged to leave void spaces between the pavers. These 
voids are filled with sand, fine gravel, or are planted with turf or grass to allow for water to infiltrate 
through the pavers into the underlying stone reservoir. Many types of pavers are available, including 
the following three: 

– Permeable interlocking concrete pavement (PICP). PICP is comprised of a layer of durable 
concrete pavers separated by joints that are filled with small stones. The blocks are impervi-
ous, but the joints permit infiltration to the stone reservoir. The joints, or interlocking shapes, 
can vary from simple notches to built-in concrete joint spacers. PICPs are highly attractive, 
durable, easily repaired, require low maintenance and can withstand heavy vehicle loads 

– Concrete grid pavement (CGP). CGP is an extensive concrete grid that uses large spaces 
filled with stone aggregate or with sod or turfgrass. The reinforced concrete structure provides 

stability for bearing the weight of vehicles; the stone or sod-filled spaces provide permeability. 
Unlike PICP, concrete grid pavements are generally not designed with an open-graded, crushed 
stone base for water storage and thus have lower infiltrative rates. Moreover, grids are for 
intermittently trafficked areas such as overflow parking areas and emergency fire lanes. 

– Grass pavers (turf blocks). Grass pavers are a type of open-cell unit paver in which the cells 
are filled with soil and planted with turf. The pavers can be made of concrete or synthetic 
material. The pavers serve to distribute the weight of traffic evenly and prevent compaction 
of the underlying soil. 

Porous Recycled Surface Products 
These products are generally more attractive than porous asphalt and are suitable for pedestrian 
and light vehicular traffic loads. They are typically highly reflective, colorful porous paving systems 
that provide greater design flexibility. Constructed of a porous, hard surface paving made from recy-
cled glass, waste granite, rubber, aggregates and/or other recycled material, they are often bound 
together with a proprietary pigmented binder. Similar to porous pavement, this design alternative 
allows runoff to drain through the paved surface into a crushed stone reservoir. 

Permeable paver installation in parking lanes in Louisville, KY. 

Permeable interlocking concrete pavement, Chicago, IL. 

Pervious concrete trench in the center of an alley, Chicago, IL.
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Site Considerations 

Generally, permeable pavement is recommended for low-volume and 
low-speed applications with limited turning traffic. The use of permeable 
paving can potentially reduce the size and extent of downstream 
stormwater collection, conveyance and detention. Because permeable 
pavement systems provide their own stormwater management, they 
can be used to maximize drivable surface area. Permeable pavements 
can be designed for only a partial area of the design site and installed in 
combination with impermeable pavement such as in the parking lane of 
a street or in the parking stalls of a parking lot. It is not recommended to 
drain impermeable surfaces onto the permeable areas due to clogging 
concerns. 

Permeable pavement in parking stalls in Concrete grid pavers in Emeryville, CA.
Permeable pavements are generally not appropriate for high-traffic or Williamsburg, VA. 
high-speed areas because they have lower load-bearing capacity than 
conventional pavement; however, interlocking pavers have been used in 
high-load installations in cargo ports and airports. Although pavers tend 
to be more costly to install than other paving systems, they are easier to 
repair because small sections can be removed and replaced (San Mateo 
County 2020). In contrast, damaged permeable pavement is difficult to 
repair because it is made in large batches. When selecting the type of 
material, consider the traffic volume, type of use and expected mainte-
nance frequency. 

Care should be taken to not place permeable pavements adjacent to land 
uses or areas that could contribute high sediment or organic material 
loadings (e.g., heavily wooded or landscaped areas where leave, mulch or 
soil can wash off and clog the pavement). 

Overcoming Site Challenges 

Permeable pavement systems can be designed to overcome site 
challenges such as a high groundwater table, high-traffic areas, or steep 
slopes (Table 6-11). 
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Table 6-11. Permeable pavement: site constraints and design alternatives 

Challenge Design alternatives and recommendations 

Potential groundwater 
contamination or proximity to 
water table or bedrock 

Line the subsurface reservoir with an impermeable liner. 
For areas where there is a potential for hazardous spills 
(e.g., gas stations, loading docks), permeable pavement 
is not recommended 

Cold climate Avoid applying sand, which can clog the surface of the 
material. Do not use areas with permeable pavement as 
plowed snow storage areas. 

Conflict with underground utilities Offset infiltration trenches away from utility lines. 
High-traffic or high-speed areas Permeable pavements are not recommended because 

they have lower load-bearing capacity than conventional 
pavement. 

Steep slopes Construct subgrade check dams, baffles, or terraces to 
provide a level area for storage area. 

Low permeability of native soils or 
compacted soils 

Replace or amend soils to improve permeability. 

Low structural capacity of clay 
soils 

Increase the subbase depth and/or add geogrids to 
provide additional support. 
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Permeable  pavement components  
(Figures 6-10 and 6-11) typically consist 
of: 

–  Pavers or pervious pavement. 4 to 
6 inches of permeable material (e.g., 
asphalt or concrete) with 10 to 25 
percent void space. Paver thickness is 
determined by loading rates. 

–  Choker course for porous asphalt. 1 
to 2 inches of small-sized, open-graded 
aggregate below the paver/pavement 
layer. Provide a level bottom to promote 
even infiltration through the practice. 

–  Open-graded base reservoir. 3 to 4 
inches of crushed stones (typically 
3⁄4–3⁄16 inch in size) with a high void 
content to maximize the storage of 
infiltrated water and to create a capillary 
barrier to winter freeze/thaw. 

–  Open-graded subbase reservoir.  
Thickness depends on water storage 
requirement and traffic loads. Uniformly 

graded, clean and washed coarse 
aggregate (¾–2½ inch in size with 40 
percent void space) are used. Might not 
be required in pedestrian or residential 
driveway applications. 

–  Subgrade. The infiltrative capacity of 
the aggregate determines how much 
water exfiltrates from the subgrade to 
the surrounding soils. An uncompacted 
subgrade is preferable. 

Optional design components  include: 

–  Underdrain  

–  Impermeable  liner for conditions  
where infiltration is undesirable. 

–  Geotextile or other filter material  
such as pea gravel placed between the 
subbase and the subgrade to prevent 
the migration of soil. 

–  Observation well to enable visual 
monitoring and inspection of the 
system for maintenance. 
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Figure 6-10. Typical pervious concrete pavement cross- section. 
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Figure 6-11. Permeable interlocking concrete pavement cross-section. 

Permeable Pavement 
Key Design Features 

– Level storage bed bottoms 

– The surface permeability should be greater than 20 inches 
per hour. 

– Pretreatment highly recommended to remove sediment-
laden runoff. 

– Load-bearing capacity of subgrade determines design 
depth. 

– Infiltrative capacities of permeable pavement and aggregate 

in subgrade layers. 
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Design Considerations 

Materials 
Permeable and conventional pavements require similar materials and 
construction techniques with a few exceptions. Permeable pavement 
requires greater depth of the aggregate subbase to provide additional 
stormwater volume storage. A geotextile material might be required in 
areas of unstable soils or when the groundwater table is high (University of 
New Hampshire Stormwater Center 2012; MADEP 2008; RIDEM and CRMC 
2010). Permeable pavement should not be installed during rain or over 
frozen base material. To maximize infiltration, avoid compacting subgrade 
soil during installation. If compaction is needed to support vehicle loads, 
compaction density and subsequent soil infiltration should be assessed 
in a test pit(s) on the site to determine an acceptable soil density and its 
contribution to soil strength and infiltration. 

Sizing 
The at-grade contributing drainage area into permeable pavement should 
generally not exceed twice the surface area of the permeable pavement 
(runon from permeable areas is not recommended due to potential for 
clogging of permeable pavement). This guideline helps reduce the rate of 
surface sedimentation. The 2:1 ratio can be increased to no greater than 
5:1 if at least one of these conditions exists: 

–  Permeable pavement is receiving runoff from roofs as it tends to 
be very low in sediment. 

– Runoff from adjacent impervious surfaces remains unburdened 
with sediment due to effective pretreatment before entering the 
permeable pavement. 

Slopes 
The permeable pavement subbase should be installed on level ground. For 
slopes greater than 3 to 5 percent, check dams, baffles or terraces can 
be built as part of the subgrade to provide a level area for storage area. 
Otherwise, there will be little storage capacity. If excavations are necessary 
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to provide adequate storage, utilities might need to be relocated to 
maintain adequate clearance. 

Performance 
Permeable pavement systems reduce stormwater peak discharge 
and runoff volume by storing runoff within the subbase layers as it 
slowly infiltrates. A larger reservoir layer allows more runoff volume to 
be stored within the practice. As the runoff filters through the varying 
layers, the water quality of the runoff is also improved. 

PFCs, a use of permeable asphalt, achieve very little runoff volume 
or peak flow reduction because they are not tied to any underground 
storage (NCHRP 2009). However, they have been found to achieve 
significant removal of sediment-bound pollutants, with effluent total 
suspended solids concentrations in the range of 10 milligrams per liter 
(Eck et al. 2012). In addition to pollutant removal, PFCs act as a level 
spreader, dissipating stormwater velocity and limiting erosion. 

Permeable pavers used in the parking lane of a roadway in Ann Arbor, MI.
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Maintenance Requirements 

The primary goal of permeable pavement maintenance is to keep the 
surface clean and free of debris to maintain efficiency. If drainage voids 
or openings in the surface are not regularly cleaned and vacuumed, the 
pavement surface and/or underlying infiltration bed can become clogged 
with fine sediments. Signs should be posted indicating that sanding is not 
required and that construction and hazardous materials vehicles should 
not drive on permeable pavement. Key maintenance needs are outlined in 
Table 6-12; these activities might need to occur more often depending on 
the frequency and size of storm events. 

For More Information—Permeable Pavement 

Soak Up the Rain: Permeable Pavement. USEPA (2015) 

Permeable Pavement Systems. Stormwater Manual (Chapter 3.5). 
District of Columbia (2013) 

Federal Highway Administration Tech Briefs: 

Porous Asphalt Pavements with Stone Reservoirs. (2015) 

Permeable Interlocking Concrete Pavement. (2015) 

Permeable Concrete Pavements. (2016) 

Table 6-12. Recommended maintenance activities for permeable pavement 

Activity Frequency Additional advice 

De
br

is
 

Inspect for proper drainage and potential deterioration. 4 to 6 months after 
installation and then annually 

Remove sediment or trash that has accumulated to prevent clogging from 
pretreatment practices and inlets. 

Two to four times per year 

Perform vacuum sweeping. Twice per year 

Conduct power hose washing. Twice per year Recommended after sweeping and vacuuming. Inspect the aggregate 
and refill with clean stone or gravel if necessary. 

Inspect adjacent areas, which should be kept well-landscaped to prevent 
soil washout and to minimize the risk of sediment, mulch, grass clippings, 
etc., from inadvertently clogging the permeable pavement. 

Annually Design pretreatment elements between landscaped areas and 

permeable pavement sections to collect sediment and other organics. 

Reseed bare spots on grass pavers. As needed 

Inspect surface for cracks or settling; replace any cracked or broken 
sections. 

Annually 
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Avoid the use of salt and sand for snow treatment to maintain 
permeability and prevent clogging. 

Carefully perform snow plowing. Set blade slightly higher than usual or attach rollers to the bottoms of 
snowplows to prevent catching the edges of pavers. 

Minimize the accumulation of snow piles on the permeable pavement to 
prevent the settling of sediments and pollutants on the surface, which 

could lead to clogging. 
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https://www.fhwa.dot.gov/pavement/concrete/pubs/hif15006.pdf
https://www.fhwa.dot.gov/pavement/concrete/pubs/hif16004.pdf


		   

 

 

 
 

 

 

 

 
 

 
 

 
 

 

 

 

 

 

-

7 References 

Arnold, C.L., Jr. and C.J. Gibbons. 1996. Impervious Surface Coverage: The 
Emergence of a Key Environmental Indicator. Journal of the American 
Planning Association 62(2):243–258. 

ASCE (American Society of Civil Engineers). 2015. Permeable Pavements. 
Ed. B. Eisenberg; K. Collins Lindow, P.E.; and D.R. Smith. American 
Society of Civil Engineers, Reston, VA. 

Barrett, M.E. 2004. Performance and design of vegetated BMPs in the 
highway environment. In Proceedings of the 2004 World Water and 
Environmental Resources Congress: Critical Transitions in Water and 
Environmental Resources Management, Salt Lake City, Utah, June 27– 

July 4, 2004, pp. 777–786. 

Bergstrom, D., K. Rose, J. Olinger, and K. Holley. 2013. The 
Sustainable Communities Initiative: The Community Engagement 
Guide for Sustainable Communities. PolicyLink and Kirwan 
Institute. http://www.policylink.org/find-resources/library/ 

community-engagement-guide-for-sustainable-communities. 

BES (Bureau of Environmental Services). 2006. Vegetated Swales. City of 
Portland, Bureau of Environmental Services, Portland, OR. 
https://www.portlandoregon.gov/bes/article/127473. 

BES (Bureau of Environmental Services). 2008. Erosion and Sediment 
Control Manual. City of Portland, Bureau of Environmental Services, 
Portland, OR. https://www.portlandoregon.gov/bes/article/474129. 

Burden, D. 2006. 22 Benefits of Urban Street Trees. Glatting Jackson and 
Walkable Communities, Inc. 
https://www.walkable.org/download/22_benefits.pdf. 

Green Streets Handbook 

CEI and NHDES (Comprehensive Environmental, Inc. and New Hampshire 
Department of Environmental Services). 2008. New Hampshire 
Stormwater Manual. Volume 2, Chapter 4-4. 
https://www.des.nh.gov/sites/g/files/ehbemt341/files/ 

documents/2020-01/vol2-ch4-sct4.pdf. 

Clary, J., J. Jones, M. Leisenring, P. Hobson, and E. Strecker. 2017. 
International Stormwater BMP Database: 2016 Summary Statistics. 
Prepared for Water Environment & Reuse Foundation by Wright Water 
Engineers, Inc., and Geosyntec Consultants. 

CNT (Center for Neighborhood Technology) and American Rivers. 2010. 
The Value of Green Infrastructure: A Guide to Recognizing Its Economic, 
Environmental and Social Benefits. Center for Neighborhood Technology, 
Chicago, IL; American Rivers, Washington, DC. 
http://www.cnt.org/publications/green-infrastructure. 

Colwell, S.R., R.R. Horner, and D.B. Booth. 2000. Characterization of 
Performance Predictors and Evaluation of Mowing Practices in 
Biofiltration Swales. Report to King County Land and Water Resources 
Division and others by Center for Urban Water Resources Management, 
Department of Civil and Environmental Engineering, University of 
Washington, Seattle, WA. 

CWH (Council for Watershed Health). 2010. Water Augmentation Study: 
Research, Strategy, and Implementation. Council for Watershed Health, 
Los Angeles, CA. 
https://www.usbr.gov/lc/socal/reports/LASGwtraugmentation/report. 
pdf. 

7 1 

http://www.policylink.org/find-resources/library/community-engagement-guide-for-sustainable-communities
http://www.policylink.org/find-resources/library/community-engagement-guide-for-sustainable-communities
https://www.portlandoregon.gov/bes/article/127473
https://www.portlandoregon.gov/bes/article/474129
https://www.walkable.org/download/22_benefits.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
http://www.cnt.org/publications/green-infrastructure
https://www.usbr.gov/lc/socal/reports/LASGwtraugmentation/report.pdf
https://www.usbr.gov/lc/socal/reports/LASGwtraugmentation/report.pdf


		   

 

 

 

 

 

 

 

 
 

 

 

Connecticut Department of Environmental Protection. 2004. Connecticut 
Stormwater Quality Manual. 2004. Connecticut Department of 
Environmental Protection, Department of Energy and Environmental 
Protection, Hartford, CT. 
http://www.ct.gov/deep/cwp/view.asp?a=2721&q=325704. 

CWP (Center for Watershed Protection). 2007. National Pollutant Removal 
Performance Database, Version 3.0. Center for Watershed Protection, 
Ellicott City, MD. 

CWP and CSN (Center for Watershed Protection and Chesapeake 
Stormwater Network). 2008. Technical Support for the Baywide Runoff 
Reduction Method. Baltimore, MD. www.chesapeakestormwater.net. 

Davis, A.P., Hunt, W.F., Traver, R.G., and Clar, M. 2009. Bioretention 
technology: overview of current practice and future needs. Journal of 
Environmental Engineering 135:109–117. 

DC OP (District of Columbia Office of Planning). 2011. New York Avenue 
Green Infrastructure Assessment. District of Columbia Office of Planning, 
Washington, DC. http://planning.dc.gov/sites/default/files/dc/sites/op/ 

publication/attachments/NY_Ave_GIA_5_23_part1.pdf. 

Denman, L., P.B. May, and P.F. Breen. 2006. An investigation of the potential 
to use street trees and their root zone soils to remove nitrogen from 
urban stormwater. Australasian Journal of Water Resources 10(3). 

Donovan, G.H. and D.T. Butry. 2010. Trees in the City: Valuing Street Trees in 
Portland, Oregon. Landscape and Urban Planning 94:77–83. 

Driscoll, E., P. Shelley, and E. Strecker. 1990. Pollutant Loadings and Impacts 
from Highway Stormwater Runoff Volume I: Design Procedure. Federal 
Highway Administration, Washington, DC. https://www.usgs.gov/media/ 
files/fhwa-rd-88-006. 

Green Streets Handbook 

Eck, B.J., R.J. Winston, W.F. Hunt, M.E. Barrett. 2012. Water Quality of 
Drainage from Permeable Friction Course. Journal of Environmental 
Engineering 138(2). 

FHWA (Federal Highway Administration). 1984. Sources and Mitigation 
of Highway Runoff Pollutants. Federal Highway Administration, 
Washington, DC. 

FHWA (Federal Highway Administration). 2016. Highway Statistics 2016. 
U.S. Department of Transportation, Federal Highway Administration, 
Washington, DC. 
https://www.fhwa.dot.gov/policyinformation/statistics.cfm. 

Fitzpatrick, K., P. Carlson, M. Brewer, and M. Woolridge. 2000. Design 
Factors That Affect Driver Speed on Suburban Streets. Transportation 
Research Record 1751:18–25. 

Hinman, C. 2005. Low Impact Development Technical Guidance Manual for 
Puget Sound. Puget Sound Action Team. Washington State University, 
Pierce County Extension, Tacoma, WA. 
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf. 

Holtan, M.T., S.L. Dieterlen, and W.C. Sullivan. 2014. Social Life Under Cover: 
Tree Canopy and Social Capital in Baltimore, Maryland. Environment and 
Behavior 1(24). 

Kaplan, S. 1995. The restorative benefits of nature: Toward an integrative 
framework. Journal of Environmental Psychology 15(3):169–182. 

LIDC (Low Impact Development Center). 2005. Tree Box Filters: Low Impact 
Development for Big Box Retailers. Prepared for U.S. Environmental 
Protection Agency, Office of Water, Washington, DC. 

MADEP (Massachusetts Department of Environmental Protection). 
2008. Massachusetts Stormwater Handbook. Volume 2, Chapter 2. 
Massachusetts Department of Environmental Protection, Boston, MA. 
http://www.mass.gov/eea/agencies/massdep/water/regulations/ 
massachusetts-stormwater-handbook.html. 

7 References 7-2 

http://www.ct.gov/deep/cwp/view.asp?a=2721&q=325704
http://www.chesapeakestormwater.net
http://planning.dc.gov/sites/default/files/dc/sites/op/publication/attachments/NY_Ave_GIA_5_23_part1.pdf
http://planning.dc.gov/sites/default/files/dc/sites/op/publication/attachments/NY_Ave_GIA_5_23_part1.pdf
https://www.usgs.gov/media/files/fhwa-rd-88-006
https://www.usgs.gov/media/files/fhwa-rd-88-006
https://www.fhwa.dot.gov/policyinformation/statistics.cfm
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html


		   

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 
  

 

MHD (Massachusetts Highway Department). 2006. Massachusetts 
Highway Project Development and Design Guidebook: Chapter 13, 
Landscape and Aesthetics. Massachusetts Highway Department, 
Boston, MA. 

MPCA (Minnesota Pollution Control Agency). 2013. Minnesota Stormwater 
Manual. Minnesota Pollution Control Agency, St. Paul, MN. 
https://stormwater.pca.state.mn.us/index.php/Main_Page. 

MWCOG (Metropolitan Washington Council of Governments). 2007. Plan 
To Improve Air Quality In The Washington, DC-MD-VA Region. State 
Implementation Plan (SIP) for 8-Hour Ozone Standard. Prepared for 
District of Columbia Department of Environment, Maryland Department 
of the Environment and Virginia Department of Environmental Quality. 
www.mwcog.org/environment/air/SIP/default.asp. 

NCHRP (National Cooperative Highway Research Program). 2009. NCHRP 
Report 640 Construction and Maintenance Practices for Permeable 
Friction Courses. National Academies of Sciences, Engineering, and 
Medicine: Transportation Research Board, National Cooperative 
Highway Research Program, Washington, DC. http://onlinepubs.trb.org/ 
onlinepubs/nchrp/nchrp_rpt_640.pdf. 

NCSC (National Complete Streets Coalition). n.d. Implementing Complete 
Streets 4: Sustainable Complete Streets. National Complete Streets 
Coalition, Washington, DC. http://old.smartgrowthamerica.org/ 
documents/cs/factsheets/cs-greenstreets.pdf. 

NHDES (New Hampshire Department of Environmental Services). 2008. 
Pretreatment Practices. Chapter 4-4 in New Hampshire Stormwater 
Manual, Volume 2: Post-Construction Best Management Practices 
Selection and Design. New Hampshire Department of Environmental 
Services, Concord, NH. 
https://www.des.nh.gov/sites/g/files/ehbemt341/files/ 

documents/2020-01/vol2-ch4-sct4.pdf. 

Green Streets Handbook 

NRC (National Research Council). 2008. Urban Stormwater Management in 
the United States. The National Academies Press, Washington, DC. 
http://www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf. 

NRDC (Natural Resource Defense Council). 2013. The Green Edge: How 
Commercial Property Investment in Green Infrastructure Creates Value. 
Natural Resource Defense Council, New York, NY. 
http://www.nrdc.org/water/commercial-value-green-infrastructure.asp 

Pomerantz, M.H. Akbari, S-C. Chang, R. Levinson, and B. Pon. 2003. 
Examples of Cooler Reflective Streets for Urban Heat-Island Mitigation: 
Portland Cement Concrete and Chip Seals. No. 49283. Lawrence 
Berkeley National Laboratory, Berkley, CA. 
http://repositories.cdlib.org/lbnl/LBNL-49283. 

Prince George’s County, Maryland. 2010. Environmental Technical Manual. 
The Maryland-National Capital Park and Planning Commission and 
Prince George’s County Planning Department. 
http://www.pgplanning.org/DocumentCenter/View/1072. 

Qin, H., Z. Li, and G. Fu. 2013. The effects of low impact development on 
urban flooding under different rainfall characteristics. Environmental 
Management 129:577–585. 
http://www.sciencedirect.com/science/article/pii/S0301479713005495. 

RIDEM and CRMC (Rhode Island Department of Environmental 
Management and Coastal Resources Management Council). 2010. 
Rhode Island Stormwater Design and Installation Standards Manual. 
Rhode Island Department of Environmental Management, Providence, 
RI; Coastal Resources Management Council; Wakefield, RI. 
http://www.dem.ri.gov/pubs/regs/regs/water/swmanual.pdf. 

RTI and Geosyntech. 2014. Low Impact Development Stormwater Control 
Cost Estimation Analysis. Prepared for U.S. Environmental Protection 
Agency, Office of Research and Development, by RTI International, 
Research Triangle Park, NC, and Geosyntec Consultants, Lafayette, CO. 

7 References 7-3 

https://stormwater.pca.state.mn.us/index.php/Main_Page
http://www.mwcog.org/environment/air/SIP/default.asp
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_640.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_640.pdf
http://old.smartgrowthamerica.org/documents/cs/factsheets/cs-greenstreets.pdf
http://old.smartgrowthamerica.org/documents/cs/factsheets/cs-greenstreets.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/vol2-ch4-sct4.pdf
http://www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf
http://www.nrdc.org/water/commercial-value-green-infrastructure.asp
http://repositories.cdlib.org/lbnl/LBNL-49283
http://www.pgplanning.org/DocumentCenter/View/1072
http://www.sciencedirect.com/science/article/pii/S0301479713005495
http://www.dem.ri.gov/pubs/regs/regs/water/swmanual.pdf


		   

 

 

 

 

 

 

 

 

 
 

 
 

San Mateo County. 2020. San Mateo Green Infrastructure Design Guide. 
San Mateo County, CA. 
https://www.flowstobay.org/data-resources/resources/ 

green-infrastructure-design-guide/. 

Santamouris, M. ed. 2001. Energy and Climate in the Urban Built 
Environment. 1st ed. Routledge Publishing, Abingdon, United Kingdom. 

Tilley, J.S., and E.T. Slonecker. 2006. Quantifying the Components of 
Impervious Surfaces. Open-File Report 2006-1008. U.S. Geological 
Survey, Reston, VA. 

TFA (Transportation for America). 2019. Dangerous by Design: Solving the 
Epidemic of Preventable Pedestrian Deaths. Transportation for America, 
Washington, DC. 
https://smartgrowthamerica.org/resources/dangerous-by-design-2019/. 

University of New Hampshire Stormwater Center. 2012. 2012 Biennial 
Report. University of New Hampshire, Durham, NH. 
https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/ 

UNHSC.2012Report.10.10.12.pdf 

USDOT (U.S. Department of Transportation). 2013. Highway Functional 
Classification Concepts, Criteria and Procedures. FHWA-PL-13-026. 
U.S. Department of Transportation, Federal Highway Administration, 
Washington, DC. 

USFS (U.S. Forest Service). 2014. i-Tree: Tools for Assessing and Managing 
Community Forests. U.S. Department of Agriculture Forest Service, 
Washington, DC. Accessed March 2014. 
http://www.itreetools.org/index.php. 

USEPA (U.S. Environmental Protection Agency). 2001. Storm Water 
Technology Fact Sheet: On-Site Underground Retention/Detention. EPA 
832-F-01-005. U.S. Environmental Protection Agency, Washington, DC. 

Green Streets Handbook 

USEPA (U.S. Environmental Protection Agency). 2008. Reducing Urban 
Heat Islands: Compendium of Strategies. U.S. Environmental Protection 
Agency, Washington, DC. 
https://www.epa.gov/heat-islands/heat-island-compendium. 

USEPA (U.S. Environmental Protection Agency). 2013. Case Studies 
Analyzing the Economic Benefits of Low Impact Development and 
Green Infrastructure Programs. U.S. Environmental Protection Agency, 
Washington, DC. https://www.epa.gov/sites/production/files/2015-10/ 
documents/lid-gi-programs_report_8-6-13_combined.pdf. 

USEPA (U.S. Environmental Protection Agency). 2014. The Economic 
Benefits of Green Infrastructure: A Case Study of Lancaster, PA. U.S. 
Environmental Protection Agency, Office of Research and Development, 
Washington, DC. https://www.epa.gov/green-infrastructure/ 
economic-benefits-green-infrastructure-case-study-lancaster-pa. 

USEPA (U.S. Environmental Protection Agency). 2016. Estimating Monetized 
Benefits of Groundwater Recharge from Stormwater Retention Practices. 
U.S. Environmental Protection Agency, Office of Water, Nonpoint Source 
Control Branch, Washington, DC. 
https://www.epa.gov/sites/production/files/2016-08/documents/ 
gw_recharge_benefits_final_april_2016-508.pdf. 

Vingarzan, R. and B. Taylor. 2003. Trend Analysis of Ground Level Ozone 
in the Greater Vancouver/Fraser Valley Area of British Columbia. 
Atmospheric Environment 37(16):2159–2171. 

WSDOT (Washington State Department of Transportation). 2016. 
M31-16.04. WSDOT Design Office, Highway Runoff Unit, Olympia, WA. 
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/ 
highwayrunoff.pdf 

Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci Kammer, Frank 
Graziano, Fred Bank. 1996. Evaluation and Management of Highway 
Runoff Water Quality. U.S. Department of Transportation, Office 

of Environment and Planning, Federal Highway Administration, 
Washington, DC. 

7 References 7-4 

https://www.flowstobay.org/data-resources/resources/green-infrastructure-design-guide/
https://www.flowstobay.org/data-resources/resources/green-infrastructure-design-guide/
https://smartgrowthamerica.org/resources/dangerous-by-design-2019/
https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/UNHSC.2012Report.10.10.12.pdf
https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/UNHSC.2012Report.10.10.12.pdf
http://www.itreetools.org/index.php
https://www.epa.gov/heat-islands/heat-island-compendium
https://www.epa.gov/sites/production/files/2015-10/documents/lid-gi-programs_report_8-6-13_combined.pdf
https://www.epa.gov/sites/production/files/2015-10/documents/lid-gi-programs_report_8-6-13_combined.pdf
https://www.epa.gov/green-infrastructure/economic-benefits-green-infrastructure-case-study-lancaster-pa
https://www.epa.gov/green-infrastructure/economic-benefits-green-infrastructure-case-study-lancaster-pa
https://www.epa.gov/sites/production/files/2016-08/documents/gw_recharge_benefits_final_april_2016-508.pdf
https://www.epa.gov/sites/production/files/2016-08/documents/gw_recharge_benefits_final_april_2016-508.pdf
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf
http:M31-16.04


A U T H O R I T Y  B M P  D E S I G N  M A N U A L  

 

 

 February 2022 

Appendix  

J 

Alternative Compliance Program  



Appendix J: Alternative Compliance Program 

 

 J-1 February 2022 

Appendix J Alternative Compliance 

Program 
The MS4 Permit allows the Authority the discretion to develop an alternative compliance program for 
PDPs. Participation in this program would allow a PDP to implement flow-through BMPs onsite 
without completely fulfilling the pollutant control requirement in Chapter 5 of the Manual (retention 
and/or biofiltration to mitigate the full DCV). The portion of the DCV not retained onsite would 
then be mitigated via an offsite project.  

J.1 Prerequisites to Program Development 
Prior to the development of an alternative compliance program, the Watershed Management Area 
Analysis (WMAA) must be incorporated into the San Diego Bay WQIP, and the RWQCB must accept 
Water Quality Equivalency guidelines that provide a currency basis for demonstrating water quality 
benefit for offsite projects. These requirements are discussed below.  

J.1.1 Watershed Management Area Analysis  

A WMAA, as described in MS4 Permit Provision B.3.b(4)(a), was performed by the Copermittees and 
included in the San Diego Bay WQIP. As part of the WMAA, some Copermittees identified and 
compiled lists of candidate projects that could potentially be used as alternative compliance options 
for PDPs. These lists include opportunities such as: 

1) Stream or riparian area rehabilitation;  

2) Retrofitting existing infrastructure to incorporate storm water retention or treatment;  

3) Regional BMPs;  

4) Groundwater recharge projects;  

5) Water supply augmentation projects; and  

6) Land purchases to preserve floodplain functions. 

At this time, the Authority has not developed a candidate project list for opportunities within the 
Authority’s jurisdiction. A list may be developed as opportunities are identified. In this case, the list 
will be included in the subsequent WQIP update. A PDP may independently propose a project for 
alternative compliance that is not on the candidate project list, as discussed in Section J.2.2. 
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J.1.2 Water Quality Equivalency 

A Water Quality Equivalency Guidance Document was developed by the Copermittees and accepted 
by the RWQCB on July 9, 2020. The Water Quality Equivalency (WQE) Guidance Document for 
Region 912 (WQE Guidance Document) provides the standards and guidance for PDPs to 
demonstrate that an alternative compliance project will achieve a “greater overall water quality 
benefit.” PDPs must utilize this document to show that the volume of storm water treated through 
an offsite project is equal to or greater than the deficit of treated storm water from the PDP.  The 
steps to perform these water quality equivalency calculations include: 

1) Quantifying the PDP storm water pollutant control impacts; 

2) Determining the alternative compliance project storm water pollutant control benefits; and 

3) Determining the storm water pollutant control credits (i.e., subtracting the PDP impacts from 
the alternative compliance project benefits and ensuring that the result is greater than or equal 
to zero). 

The WQE Guidance Document is located on the Project Clean Water website 
(www.projectcleanwater.org) and provides detailed instructions for calculating water quality 
equivalency for ACPs. 

  

 
12 WQE Guidance Document Region 9 May 2018 
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J.2 Alternative Compliance Options 
The general framework of the program is described below. Section J.2.1 describes the requirements 
that apply to all alternative compliance projects. Section J.2.2 describes the process for applicant-
initiated alternative compliance projects. Section J.2.3 describes an in-lieu fee and/or credit program 
for alternative compliance.  

J.2.1 General Requirements 

The alternative compliance program is available to a PDP only if the PDP applicant enters into a 
voluntary agreement with the Authority authorizing this arrangement. In addition to the voluntary 
agreement, relief from implementing structural BMPs onsite may be authorized by the Authority 
under the following conditions:  

1) The Authority must determine that implementation of the candidate project will have a greater 
overall water quality benefit for the WMA than fully complying with the onsite storm water 
pollutant control requirements;  

2) If a PDP applicant chooses to fully or partially fund a candidate project as described in Section 
J.2.2, then the in-lieu fee structure described in Provision E.3.c.(3)(d) must be followed; 

3) If the PDP applicant chooses to fully or partially fund a candidate project, then the Authority 
will ensure that the funds to be obtained from the PDP applicant are sufficient to mitigate for 
impacts caused by not fully implementing structural BMPs onsite, pursuant to the 
performance requirements described in Section 5 of the Manual; 

4) If the PDP applicant chooses to implement a candidate project, then the Authority will ensure 
that pollutant control management within the candidate project is sufficient to mitigate for 
impacts caused by not implementing structural BMPs fully onsite, pursuant to the 
performance requirements described in Section 5 of the Manual; 

5) The voluntary agreement to fund, partially fund, or implement a candidate project must 
include reliable sources of funding for operation and maintenance of the candidate project; 

6) Design of the candidate project must be conducted under an appropriately qualified engineer, 
geologist, architect, landscape architect, or other professional, licenses where applicable, and 
competent and proficient in the fields pertinent to the candidate project design;  

7) The candidate project must be constructed as soon as possible, but no later than 4 years after 
the certificate of occupancy is granted for the first PDP that contributed funds toward the 
construction of the candidate project, unless a longer period of time is authorized by the 
RWQCB Executive Officer; and  

8) If the candidate project is constructed after the PDP is constructed, the Authority will require 
temporal mitigation for pollutant loads and altered flows that are discharged from the PDP.  
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J.2.2 Phase I 

Under Phase I of the alternative compliance program, the Authority may allow a PDP applicant to 
propose and fund, contribute funds to, or implement an alternative compliance project not identified 
by the WMAA included in the San Diego Bay WQIP.  The PDP applicant must demonstrate to the 
satisfaction of the P&EAD and ADC that implementation of the alternative compliance project will 
have a greater overall water quality benefit than fully complying with the performance requirements 
outlined in Section 5 of the Manual. This option is available to PDP applicants as of February 16, 2016.  

J.2.3 Phase II 

Under Phase II of the alternative compliance program, a PDP may be allowed to participate in 
alternative compliance through either an in-lieu fee or through compliance with a water quality credit 
system. An in-lieu fee alternative compliance option is not available at this time, but a water quality 
credit system has been developed by the Authority, accepted by the RWQCB, and is an available 
alternative compliance option. This Manual will be updated as the option for in-lieu fee or the credit 
system become available. 

In-Lieu Fee Option: The Authority may allow a PDP applicant to fund, or partially fund a candidate 
project or an alternative compliance project through paying an in-lieu fee. The in-lieu fee structure 
may be developed by the Authority individually or with other Copermittees and/or entities, and will 
provide a framework for designing, developing, constructing, operating and maintaining offsite 
alternative compliance projects. The in-lieu fee must be transferred to the Authority (for capital 
projects) or an escrow account (for tenant projects) prior to the construction of the PDP.  

Water Quality Credit System Option. With approved WQE calculations, the Authority prepared a 
WQE Credit Trading Framework (Framework), which provides a framework for implementing water 
quality credit trading at the San Diego International Airport (SAN). The Framework was approved by 
the RWQCB on July 9, 2020. Water quality credits calculated per WQE Guidance Document can be 
used to partially or wholly satisfy pollutant control requirements for a proposed PDP through an ACP 
that achieves “greater overall water quality benefit.” This Framework relies on the WQE Guidance 
Document as a basis for outlining the methods that the Authority can use to bank, track, and trade 
water quality credits for development projects implemented by the Authority within the Jurisdiction 
of the Authority. Guidance on the policies developed specifically for SAN is provided in the 
Framework document and should be utilized when an ACP is approved by the Authority. 

This Framework currently only applies to development projects at SAN that are owned and 
constructed by the Authority, that is, the Authority will be both the PDP owner and ACP owner, as 
well as the sole party to bank, track, and trade water quality credits. As such, all the projects managed 
by this Framework are Applicant-Implemented ACPs owned by the Authority. Per the WQE 
Guidance Document, an “Applicant-Implemented ACP” does not require a credit system to track, 
and trade associated impacts and benefits, unless the program generates excess credits. These excess 
credits may be banked for use by a future project implemented by the Authority. 
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This Framework currently excludes Independent ACPs constructed by airport tenants or other 3rd 
parties, however, may allow them at some point in the future in lieu of complying onsite.  In this 
scenario, the tenant or third party is fully responsible for the ACP design, construction, operation, and 
long-term maintenance. The Authority would manage the tracking, banking, and trading of credits. 
Any future changes to allow participation by tenants or third parties would be subject to standard 
requirements for RWQCB review and approval.  

The Authority maintains a web-based database to track and record sampling and monitoring efforts, 
inspections, audits, Authority and tenant documents, hotline issues, and to communicate with tenants 
and Authority employees regarding stormwater issues. The database interface is being developed to 
track and monitor the application of alternative compliance credits and deficits at the Airport. 
Through this alternative compliance credit verification process, the Authority ensures the integrity of 
the WQE framework by ensuring that the overall “balance of credits” remains at zero or above. This 
information will be maintained in the Authority’s database for all alternative compliance projects and 
will be made available to regulatory agencies upon request. 



 

 

 i February 2022 

Glossary of Key Terms 
  

50% Rule Refers to an MS4 Permit standard for redevelopment PDPs (PDPs 
on previously developed sites) that defines whether the 
redevelopment PDP must meet storm water management 
requirements for the entire development or only for the newly 
created or replaced impervious surface. Refer to Section 1.7. 

Aggregate Hard, durable material of mineral origin typically consisting of gravel, 
crushed stone, crushed quarry or mine rock. Gradation varies 
depending on application within a BMP as bedding, filter course, or 
storage. 

Aggregate Storage 
Layer 

Layer within a BMP that serves to provide a conduit for conveyance, 
detention storage, infiltration storage, saturated storage, or a 
combination thereof. 

Alternative Compliance 
Programs 

A program that allows PDPs to participate in an offsite mitigation 
project in lieu of implementing the onsite structural BMP 
performance requirements required under the MS4 Permit. Refer to 
Section 1.8 for more information on alternative compliance 
programs. 

Bed Sediment The part of the sediment load in channel flow that moves along the 
bed by sliding or saltation, and part of the suspended sediment load, 
that principally constitutes the channel bed. 

Bedding Aggregate used to establish a foundation for structures such as pipes, 
manholes, and pavement. 

Biodegradation Decomposition of pollutants by biological means. 

Biofiltration BMPs Biofiltration BMPs are shallow basins filled with treatment media and 
drainage rock that treat storm water runoff by capturing and 
detaining inflows prior to controlled release through minimal 
incidental infiltration, evapotranspiration, or discharge via underdrain 
or surface outlet structure. Treatment is achieved through filtration, 
sedimentation, sorption, biochemical processes and/or vegetative 
uptake. These BMPs must be sized to: [a] Treat 1.5 times the DCV 
not reliably retained onsite, OR[b] Treat the DCV not reliably 
retained onsite with a flow-through design that has a total volume, 
including pore spaces and pre-filter detention volume, sized to hold 
at least 0.75 times the portion of the DCV not reliably retained 
onsite. (See Section 5.5.3 and Appendix B.5 for illustration and 
additional information). 

Biofiltration Treatment Treatment from a BMP meeting the biofiltration standard. 
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Biofiltration with 
Partial Retention BMPs 

Biofiltration with partial retention BMPs are shallow basins filled 
with treatment media and drainage rock that manage storm water 
runoff through infiltration, evapotranspiration, and biofiltration. 
Partial retention is characterized by a subsurface stone infiltration 
storage zone in the bottom of the BMP below the elevation of the 
discharge from the underdrains. The discharge of biofiltered water 
from the underdrain occurs when the water level in the infiltration 
storage zone exceeds the elevation of the underdrain outlet. (See 
Section 5.5.2.1 for illustration and additional information). 

Bioretention BMPs  Vegetated surface water systems that filter water through vegetation 
and soil or engineered media prior to infiltrating into native soils. 
Bioretention BMPs in this Manual retain the entire DCV prior to 
overflow to the downstream conveyance system. (See Section 5.5.1.2 
for illustration and additional information). 

BMP A procedure or device designed to minimize the quantity of runoff 
pollutants and/or volumes that flow to downstream receiving water 
bodies. Refer to Section 2.2.2.1. 

BMP Sizing Calculator An on-line tool that was developed under the 2007 MS4 Permit to 
facilitate the sizing factor method for designing flow control BMPs 
for hydromodification management. The BMP Sizing Calculator has 
been discontinued as of June 30, 2014. 

Cistern A vessel for storing water. In this Manual, a cistern is typically a rain 
barrel, tank, vault, or other artificial reservoir. 

Coarse Sediment Yield 
Area 

A GLU with coarse-grained geologic material (material that is 
expected to produce greater than 50% sand when weathered). See the 
following terms modifying coarse sediment yield area: critical, 
potential critical. 

Compact Biofiltration 
BMP 

A biofiltration BMP, either proprietary or non-proprietary in origin, 
that is designed to provide storm water pollutant control within a 
smaller footprint than a typical biofiltration BMP, usually through use 
of specialized media that is able to efficiently treat high storm water 
inflow rates. 

Conditions of Approval  Requirements a jurisdiction may adopt for a project in connection 
with a discretionary action (e.g., issuance of a use permit). COAs may 
include features to be incorporated into the final plans for the project 
and may also specify uses, activities, and operational measures that 
must be observed over the life of the project. 
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Contemporary Design 
Standards 

This term refers to design standards that are reasonably consistent 
with the current state of practice and are based on desired outcomes 
that are reasonably consistent with the context of the MS4 Permit 
and Model BMP Design Manual. For example, a detention basin that 
is designed solely to mitigate peak flow rates would not be considered 
a contemporary water quality BMP design because it is not consistent 
with the goal of water quality improvement. Current state of the 
practice recognizes that a drawdown time of 24 to 72 hour is typically 
needed to promote settling. For practical purposes, design standards 
can be considered “contemporary” if they have been published 
within the last 10 years, preferably in California or Washington State, 
and are specifically intended for storm water quality management. 

Continuous Simulation 
Modeling 

A method of hydrological analysis in which a set of rainfall data 
(typically hourly for 30 years or more) is used as input, and a 
continuous runoff hydrograph is calculated over the same time 
period. Continuous simulation models typical track dynamic soil and 
storage conditions during and between storm events. The output is 
then analyzed statistically for the purposes of comparing runoff 
patterns under different conditions (for example, pre- and post-
development-project). 

Copermittees See Jurisdiction. 

Critical Channel Flow 
(Qc) 

The channel flow that produces the critical shear stress that initiates 
bed movement or that erodes the toe of channel banks. When 
measuring Qc, it should be based on the weakest boundary material – 
either bed or bank. 

Critical Coarse 
Sediment Yield Areas 

A GLU with coarse-grained geologic material and high relative 
sediment production, where the sediment produced is critical to the 
receiving stream (a source of bed material to the receiving stream). 
See also: potential critical coarse sediment yield area. 

Critical Shear Stress The shear stress that initiates channel bed movement or that erodes 
the toe of channel banks. See also critical channel flow. 

DCV A volume of storm water runoff produced from the 85th percentile, 
24-hour storm event. See Section 2.2.2.2. 

De Minimis DMA De minimis DMAs are very small areas that are not considered to be 
significant contributors of pollutants and are considered not 
practicable to drain to a BMP. See Section 5.2.2. 

Depth The distance from the top, or surface, to the bottom of a BMP 
component. 

Detention Temporarily holding back storm water runoff via a designed outlet 
(e.g., underdrain, orifice) to provide flow rate and duration control. 

Detention Storage Storage that provides detention as the outflow mechanism. 
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Development Footprint The limits of all grading and ground disturbance, including 
landscaping, associated with a project. 

Development Project Construction, rehabilitation, redevelopment, or reconstruction of any 
public or private projects. Includes both new development and 
redevelopment. Also includes whole of the action as defined by 
CEQA. See Section 1.3. 

Direct Discharge The connection of project site runoff to an exempt receiving water 
body, which could include an exempt river reach, reservoir or lagoon. 
To qualify as a direct discharge, the discharge elevation from the 
project site outfall must be at or below either the normal operating 
water surface elevation or the reservoir spillway elevation, and 
properly designed energy dissipation must be provided. “Direct 
discharge” may be more specifically defined by each municipality. 

Direct Infiltration Infiltration via methods or devices, such as dry wells or infiltration 
trenches, designed to bypass the mantle of surface soils that is 
unsaturated and more organically active and transmit runoff directly 
to deeper subsurface soils. 

DMAs See Section 3.3.3. 

Drawdown Time The time required for a storm water detention or infiltration facility 
to drain and return to the dry-weather condition. For detention 
facilities, drawdown time is a function of basin volume and outlet 
orifice size. For infiltration facilities, drawdown time is a function of 
basin volume and infiltration rate. 

Enclosed Embayments 
(Enclosed Bays) 

Enclosed bays are indentations along the coast that enclose an area 
of oceanic water within distinct headlands or harbor works. Enclosed 
bays include all bays where the narrowest distance between the 
headlands or outermost bay works is less than 75 percent of the 
greatest dimension of the enclosed portion of the bay. Enclosed bays 
do not include inland surface waters or ocean waters. In San Diego: 
Mission Bay and San Diego Bay. 

Environmentally 
Sensitive Areas (ESAs) 

Areas that include but are not limited to all Clean Water Act Section 
303(d) impaired water bodies; areas designated as Areas of Special 
Biological Significance by the State Water Board and SDRWQCB; 
State Water Quality Protected Areas; water bodies designated with 
the RARE beneficial use by the State Water Board and SDRWQCB; 
and any other equivalent environmentally sensitive areas which have 
been identified by the Copermittees. 

Filter Course Aggregate used to prevent particle migration between two different 
materials when storm water runoff passes through. 

Filter Fabric A permeable textile material, also termed a non-woven geotextile, 
that prevents particle migration between two different materials 
when storm water runoff passes through. 
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Filtration Controlled seepage of storm water runoff through media, vegetation, 
or aggregate to reduce pollutants via physical separation. 

Flow Control Control of runoff rates and durations as required by the HMP. 

Flow Control BMP A structural BMP designed to provide control of post-project runoff 
flow rates and durations for the purpose of hydromodification 
management. 

Flow-through 
Treatment 

Treatment from a BMP meeting the flow-through treatment control 
standard. 

Flow-Through 
Treatment BMPs 

Flow-through treatment control BMPs are structural, engineered 
facilities that are designed to remove pollutants from storm water 
runoff using treatment processes that do not incorporate significant 
biological methods. Flow-through BMPs include vegetated swales, 
media filters, sand filters, and dry extended detention basins. (See 
Section 5.5.4 for illustration and additional information). 

Forebay An initial storage area at the entrance to a structural BMP designed to 
trap and settle out solid pollutants such as sediment in a concentrated 
location, to provide pre-treatment within the structural BMP and 
facilitate removal of solid pollutants during maintenance operations. 

Full Infiltration Infiltration of a storm water runoff volume equal to the DCV. 

Geomorphic 
Assessment 

A quantification or measure of the changing properties of a stream 
channel. 

Geomorphically 
Significant Flows  

Flows that have the potential to cause, or accelerate, stream channel 
erosion or other adverse impacts to beneficial stream uses. The range 
of geomorphically significant flows was determined as part of the 
development of the March 2011 Final HMP and has not changed 
under the 2013 MS4 Permit. However, under the 2013 MS4 Permit, 
Q2 and Q10 must be based on the pre-development condition rather 
than the pre-project condition, meaning that no pre-project 
impervious area may be considered in the computation of pre-
development Q2 and Q10. 

GLUs Classifications that provide an estimate of sediment yield based upon 
three factors: geology, hillslope, and land cover. GLUs are developed 
based on the methodology presented in the SCCWRP Technical 
Report 605 titled “Hydromodification Screening Tools: GIS-Based 
Catchment Analyses of Potential Changes in Runoff and Sediment 
Discharge” (SCCWRP, 2010). 

Gross Pollutants In storm water, generally litter (trash), organic debris (leaves, 
branches, seeds, twigs, grass clippings), and coarse sediments 
(inorganic breakdown products from soils, pavement, or building 
materials). 
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Harvest and Use BMP Harvest and use (aka rainwater harvesting) BMPs capture and store 
storm water runoff for later use. These BMPs are engineered to store 
a specified volume of water and have no design surface discharge 
until this volume is exceeded. (See Section 5.5.1.1 for illustration and 
additional information). 

 HMP A plan implemented by the Copermittees so that post-project runoff 
shall not exceed estimated pre-development rates and/or durations 
by more than 10%, where increased runoff would result in increased 
potential for erosion or other adverse impacts to beneficial uses. The 
March 2011 Final HMP and the updated MS4 Permit are the basis of 
the flow control requirements of this Manual.  

Hungry Water Also known as "sediment-starved" water, "hungry" water refers to 
channel flow that is hungry for sediment from the channel bed or 
banks because it currently contains less bed material sediment than it 
is capable of conveying. The “hungry water” phenomenon occurs 
when the natural sediment load decreases and the erosive force of the 
runoff increases as a natural counterbalance, as described by Lane’s 
Equation. 

Hydraulic Head Energy represented as a difference in elevation, typically as the 
difference between the inlet and outlet water surface elevation for a 
BMP. 

Hydraulic Residence 
Time 

The length of time between inflow and outflow that runoff remains 
in a BMP. 

Hydrologic Soil Group Classification of soils by the Natural Resources Conservation Service 
(NRCS) into A, B, C, and D groups according to infiltration capacity. 

Hydromodification The change in the natural watershed hydrologic processes and runoff 
characteristics (i.e., interception, infiltration, overland flow, interflow 
and groundwater flow) caused by urbanization or other land use 
changes that result in increased stream flows and sediment transport. 
In addition, alteration of stream and river channels, installation of 
dams and water impoundments, and excessive streambank and 
shoreline erosion are also considered hydromodification because of 
their disruption of natural watershed hydrologic processes. 

Hydromodification 
Management BMP 

A structural BMP for the purpose of hydromodification 
management, either for protection of critical coarse sediment yield 
areas or for flow control. See also flow control BMP. 

Impervious Surface Any material that prevents or substantially reduces infiltration of 
water into the soil. 
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Infeasible As applied to BMPs, refers to condition in which a BMP approach is 
not practicable based on technical constraints specific to the site, 
including by not limited to physical constraints, risks of impacts to 
environmental resources, risks of harm to human health, or risk of 
loss or damage to property. Feasibility criteria are provided in this 
Manual.  

Infiltration In the context of LID, infiltration is defined as the percolation of 
water into the ground. Infiltration is often expressed as a rate (inches 
per hour), which is determined through an infiltration test. In the 
context of non-storm water, infiltration is water other than 
wastewater that enters a sewer system (including sewer service 
connections and foundation drains) from the ground through such 
means as defective pipes, pipe joints, connections, or manholes. 
Infiltration does not include, and is distinguished from, inflow [40 
CFR 35.2005(20)]. 

Infiltration BMP Infiltration BMPs are structural measures that capture, store and 
infiltrate storm water runoff. These BMPs are engineered to store a 
specified volume of water and have no design surface discharge 
(underdrain or outlet structure) until this volume is exceeded. These 
types of BMPs may also support evapotranspiration processes but 
are characterized by having their most dominant volume losses due 
to infiltration.  (See Section 5.5.1.2 for illustration and additional 
information). 

Jurisdiction The term “jurisdiction” is used in this Manual to refer to individual 
Copermittees who have independent responsibility for implementing 
the requirements of the MS4 Permit. 

LID A storm water management and land development strategy that 
emphasizes conservation and the use of onsite natural features 
integrated with engineered, small-scale hydrologic controls to more 
closely reflect pre-development hydrologic functions. See Site 
Design. 

Lower Flow Threshold The lower limit of the range of flows to be controlled for 
hydromodification management. The lower flow threshold is the 
flow at which erosion of sediment from the stream bed or banks 
begins to occur. See also critical channel flow. For the San Diego 
region, the lower flow threshold shall be a fraction (0.1, 0.3, or 0.5) of 
the pre-development 2-year flow rate based on continuous simulation 
modeling (0.1Q2, 0.3Q2, or 0.5Q2). 

Media Storm water runoff pollutant treatment material, typically included as 
a permeable constructed bed or container (cartridge) within a BMP. 

MEP Refer to the definition in the MS4 Permit. [Appendix C, Definitions, 
Page C-6] 



 

 

 viii February 2022 

National Pollutant 
Discharge Elimination 
System  

The national program for issuing, modifying, revoking and reissuing, 
terminating, monitoring and enforcing permits, and imposing and 
enforcing pretreatment requirements, under Sections 307, 318, 402, 
and 405 of the Clean Water Act. 

New Development Land disturbing activities; structural development, including 
construction or installation of a building or structure, the creation of 
impervious surfaces; and land subdivision. 

O&M Requirements in the MS4 Permit to inspect structural BMPs and 
verify the implementation of operational practices and preventative 
and corrective maintenance in perpetuity. 

Partial Infiltration Infiltration of a storm water runoff volume less than the DCV. 

Partial Retention Partial retention category is defined by structural measures that 
incorporate both infiltration (in the lower treatment zone) and 
biofiltration (in the upper treatment zone). 

PDPs As defined by the MS4 Permit provision E.3.b, land development 
projects that fall under the planning and building authority of the 
Copermittee for which the Copermittee must impose specific 
requirements in addition to those required of Standard Projects. 
Refer to Section 1.4 to determine if your project is a PDP. 

PDPs with only 
Pollutant Control 
Requirements 

PDPs that need to meet Source Control, Site Design and Pollutant 
Control Requirements (but are exempt from Hydromodification 
Management Requirements). 

PDPs with Pollutant 
Control and 
Hydromodification 
Management 
Requirements 

PDPs that need to meet Source Control, Site Design, Pollutant 
Control and Hydromodification Management Requirements. 

Point of Compliance  1. For channel screening and determination of low flow threshold: 
the point at which collected storm water from a development is 
delivered from a constructed or modified drainage system into a 
natural or un-lined channel. POC for channel screening may be 
located onsite or offsite, depending on where runoff from the project 
meets a natural or un-lined channel. 2. For flow control: the point at 
which pre-development and post-development flow rates and 
durations will be compared. POC for flow control is typically onsite. 
A project may have a different POC for channel screening vs. POC 
for flow control if runoff from the project site is conveyed in 
hardened systems from the project site boundary to the natural or 
un-lined channel. 

Pollutant Control Control of pollutants via physical, chemical or biological processes 
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Pollution Prevention Pollution prevention is defined as practices and processes that reduce 
or eliminate the generation of pollutants, in contrast to source 
control BMPs, treatment control BMPs, or disposal. 

Post-Project Hydrology 
Flows, Volumes  

The peak runoff flows and runoff volume anticipated after the 
project has been constructed taking into account all permeable and 
impermeable surfaces, soil and vegetation types and conditions after 
landscaping is complete, detention or retention basins or other water 
storage elements incorporated into the site design, and any other site 
features that would affect runoff volumes and peak flows. 

Potential Critical 
Coarse Sediment Yield 
Area 

A GLU with coarse-grained geologic material and high relative 
sediment production, as defined in the Regional WMAA. The 
Regional WMAA identified GLUs as potential critical coarse 
sediment yield areas based on slope, geology, and land cover. GLU 
analysis does not determine whether the sediment produced is critical 
to the receiving stream (a source of bed material to the receiving 
stream) therefore the areas are designated as potential. 

Pre-Development 
Runoff Conditions 

Approximate flow rates and durations that exist or existed onsite 
before land development occurs. For new development projects, this 
equates to runoff conditions immediately before any new project 
disturbance or grading. For redevelopment projects, this equates to 
runoff conditions from the project footprint assuming infiltration 
characteristics of the underlying soil, and existing grade. Runoff 
coefficients of concrete or asphalt must not be used. A 
redevelopment PDP must use available information pertaining to 
existing underlying soil type and onsite existing grade to estimate pre-
development runoff conditions. 

Pre-Project Condition The condition prior to any project work or the existing condition. 
Note that pre-project condition and pre-development condition will 
not be the same for redevelopment projects. 

Pretreatment Removal of gross solids, including organic debris and coarse 
sediment, from runoff to minimize clogging and increase the 
effectiveness of BMPs. 

Project Area All areas proposed by an applicant to be altered or developed, plus 
any additional areas that drain on to areas to be altered or developed. 
Also see Section 1.3. 

Project Submittal Documents submitted to a jurisdiction or Copermittee in connection 
with an application for development approval and demonstrating 
compliance with MS4 Permit requirements for the project. Specific 
requirements vary from municipality to municipality. 

Proprietary BMP BMP designed and marketed by private business for treatment of 
storm water. Check with P&EAD prior to proposing to use a 
proprietary BMP. 
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Receiving Waters See Waters of the United States. 

Redevelopment  The creation and/or replacement of impervious surface on an 
already developed site. Examples include the expansion of a building 
footprint, road widening, and the addition to or replacement of a 
structure. Replacement of impervious surfaces includes any activity 
where impervious material(s) are removed, exposing underlying soil 
during construction. Redevelopment does not include routine 
maintenance activities, such as trenching and resurfacing associated 
with utility work; pavement grinding; resurfacing existing roadways, 
sidewalks, pedestrian ramps, or bike lanes on existing roads; and 
routine replacement of damaged pavement, such as pothole repair. 

Retrofitting Storm water management practice put into place after development 
has occurred in watersheds where the practices previously did not 
exist or are ineffective. Retrofitting of developed areas is intended to 
improve water quality, protect downstream channels, reduce 
flooding, or meet other specific objectives. Retrofitting developed 
areas may include but is not limited to replacing roofs with green 
roofs, disconnecting downspouts or impervious surfaces to drain to 
pervious surfaces, replacing impervious surfaces with pervious 
surfaces, installing rain barrels, installing rain gardens, and trash area 
enclosures. 

Regional Water Quality 
Control Board 
(SDRWQCB) 

California RWQCBs are responsible for implementing pollution 
control provisions of the Clean Water Act and California Water Code 
within their jurisdiction. There are nine California RWQCBs. 

Retention (Retention 
BMPs) 

A category of BMP that does not have any service outlets that 
discharge to surface water or to a conveyance system that drains to 
surface waters for the design event (i.e., 24-hour, 85th percentile). 
Mechanisms used for storm water retention include infiltration, 
evapotranspiration, and use of retained water for non-potable or 
potable purposes.  

Saturated Storage Storage that provides a permanent volume of water at the bottom of 
the BMP as an anaerobic zone to promote denitrification and/or 
thermal pollution control. Also known as internal water storage or a 
saturation zone. 

Self-mitigating Areas A natural, landscaped, or turf area that does not generate significant 
pollutants and drains directly offsite or to the public storm drain 
system without being treated by a structural BMP. See Section 5.2.1. 

Self-retaining DMA via 
Qualifying Site Design 
BMPs 

An area designed to retain runoff to fully eliminate storm water 
runoff from the 85th percentile 24 hours storm event; See Section 
5.2.3. 
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SIC A federal government system for classifying industries by 4-digit 
code. It is being supplanted by the North American Industrial 
Classification System but SIC codes are still referenced by the 
Regional Water Board in identifying development sites subject to 
regulation under the National Pollutant Discharge Elimination 
System permit. Information and an SIC search function are available 
at https://www.osha.gov/pls/imis/sicsearch.html 

Significant 
Redevelopment 

Redevelopment that meets the definition of a “PDP” in this Manual. 
See Section 1.4. 

Site Design A storm water management and land development strategy that 
emphasizes conservation of natural features and the use of onsite 
natural features integrated with engineered, small-scale hydrologic 
controls to more closely reflect pre-development hydrologic 
functions. 

Sizing Factor Method A method for designing flow control BMPs for hydromodification 
management using sizing factors developed from unit area 
continuous simulation models. 

Sorption Physical and/or chemical process where pollutants are taken out of 
runoff through attachment to another substance. 

Source Control Land use or site planning practices, or structures that aim to prevent 
runoff pollution by reducing the potential for contamination at the 
source of pollution. Source control BMPs minimizes the contact 
between pollutants and storm water runoff. Examples include roof 
structures over trash or material storage areas, and berms around fuel 
dispensing areas. Source control BMPs are described within this 
Manual. 

Standard Project Any development project that is not defined as a PDP by the MS4 
Permit. 

Storm Water 
Conveyance System 

A conveyance or system of conveyances (including roads with 
drainage systems, municipal streets, catch basins, curbs, gutters, 
ditches, man-made channels, or storm drains): (i) Owned or operated 
by a State, city, town, borough, county, parish, district, association, or 
other public body (created by or pursuant to State law) having 
jurisdiction over disposal of sewage, industrial wastes, storm water, 
or other wastes, including special districts under State law such as a 
sewer district, flood control district or drainage district, or similar 
entity, or an Indian tribe or an authorized Indian tribal organization, 
or designated and approved management agency under section 208 
of the Clean Water Act that discharges to waters of the United States; 
(ii) Designated or used for collecting or conveying storm water; (iii) 
Which is not a combined sewer; (iv) Which is not part of the Publicly 
Owned Treatment Works as defined at 40 CFR 122.26. 
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Storm Water Pollutant 
Control BMP  

A category of storm water management requirements that includes 
treatment of storm water to remove pollutants by measures such as 
retention, biofiltration, and/or flow-through treatment control, as 
specified in this Manual. Also called a Pollutant Control BMP. 

Structural BMP Throughout the Manual, the term "structural BMP" is a general term 
that encompasses the pollutant control BMPs and hydromodification 
BMPs required for PDPs under the MS4 Permit. A structural BMP 
may be a pollutant control BMP, a hydromodification management 
BMP, or an integrated pollutant control and hydromodification 
management BMP. Structural BMPs as defined in the MS4 Permit 
are: a subset of BMPs which detains, retains, filters, removes, or 
prevents the release of pollutants to surface waters from 
development projects in perpetuity, after construction of a project is 
completed. 

Subgrade In-situ soil that lies underneath a BMP. 

Tributary Area The total surface area of land or hardscape that contributes runoff to 
the BMP; including any offsite or onsite areas that comingles with 
project runoff and drains to the BMP. Refer to Section 3.3.3 for 
additional guidance Also termed the drainage area or catchment area. 

Unified BMP Design 
Approach 

This term refers to the standardized process for site and watershed 
investigation, BMP selection, BMP sizing, and BMP design that is 
outlined and described in this Manual with associated appendices and 
templates. This approach is considered to be “unified” because it 
represents a pathway for compliance with MS4 Permit requirements 
that is anticipated to be reasonably consistent across the local 
jurisdictions in San Diego County. In contrast, applicants may choose 
to take an alternative approach where they demonstrate to the 
satisfaction of the Copermittee, in their submittal, compliance with 
applicable performance standards without necessarily following the 
process identified in this Manual. 

Upper Flow Threshold The upper limit of the range of flows to be controlled for 
hydromodification management. For the San Diego region, the upper 
flow threshold shall be the pre-development 10-year flow rate (Q10) 
based on continuous simulation modeling. 

Vactor Refers to a sewer or storm drain cleaning truck equipped to remove 
materials from sewer or storm drainpipes or structures, including 
some storm water BMPs. 

Vector An animal or insect capable of transmitting the causative agent of 
human disease. An example of a vector in San Diego County that is 
of concern in storm water management is a mosquito. 
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Water Quality 
Improvement Plan 

Copermittees are required to develop a Water Quality Improvement 
Plan for each Watershed Management Area in the San Diego Region. 
The purpose of the Water Quality Improvement Plans is to guide the 
Copermittees’ jurisdictional runoff management programs towards 
achieving the outcome of improved water quality in MS4 discharges 
and receiving waters. WQIPs requirements are defined in the MS4 
Permit provision B. 

Waters of the United 
States 

Surface bodies of water, including naturally occurring wetlands, 
streams (perennial, intermittent, and ephemeral (exhibiting bed, bank, 
and ordinary high water mark)), creeks, rivers, reservoirs, lakes, 
lagoons, estuaries, harbors, bays and the Pacific Ocean which directly 
or indirectly receive discharges from storm water conveyance 
systems. The Copermittee shall determine the definition for wetlands 
and the limits thereof for the purposes of this definition, which shall 
be as protective as the federal definition utilized by the United States 
Army Corps of Engineers and the United States Environmental 
Protection Agency. Constructed wetlands are not considered 
wetlands under this definition, unless the wetlands were constructed 
as mitigation for habitat loss. Other constructed BMPs are not 
considered receiving waters under this definition, unless the BMP 
was originally constructed within the boundaries of the receiving 
waters. Also see MS4 permit definition. 

Watershed 
Management Area 

The ten areas defined by the SDRWQCB in Regional MS4 Permit 
provision B.1, Table B-1. Each Watershed Management Area is 
defined by one or more Hydrologic Unit, major surface water body, 
and responsible Copermittee. 

Watershed 
Management Area 
Analysis 

For each Watershed Management Area, the Copermittees have the 
option to perform a WMAA for the purpose of developing 
watershed-specific requirements for structural BMP implementation. 
Each WMAA includes: GIS layers developed to provide physical 
characteristics of the watershed management area, a list of potential 
offsite alternative compliance projects, and areas exempt from 
hydromodification management requirements. 
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APPENDIX D-1: INDUSTRIAL MONITORING IMPLEMENTATION PLAN 
 

1.0  INTRODUCTION 
 
 

Section XI of State Water Resources Control Board (State Water Board) Order No. 2014-0057-DWQ (the 

Industrial Permit) requires wet weather monitoring and assessment of storm water runoff. The major monitoring 

objectives, as outlined in the Industrial Permit Fact Sheet, are to: 

 
1)   Demonstrate compliance with the Industrial Permit, per the monitoring implementation plan 

requirements. 
 

2)   Aid in the implementation of the Storm Water Pollution Prevention Plan (SWPPP) outlined in Section 

7.0 of this Storm Water Management Plan (SWMP). 
 

3)   Measure the effectiveness of best management practices (BMPs) in reducing or preventing pollutants in 

storm water discharges and authorized non-storm water discharges. 
 

The Industrial Permit (State Water Board Order No. 2014-0057-DWQ, April 1, 2014) took effect on July 1, 2015. 

This document leads to modifications in the industrial wet weather monitoring program requirements, including 

the following: 

 
• Number of events –The number of qualifying storm events (QSEs) required annually will increase from two to 

four. The Authority previously sampled the first storm event during the wet season (October 1 through May 

30), and a second event, to be sampled at any time during the wet season. The new permit requires that samples 

be collected for two QSEs in the first half of the reporting year (July 1 through December 31) and two QSEs in 

the second half of the reporting year (January 1 through June 30). 
 

• Timing of events – The previous permit required that samples be collected within the first hour of discharge; 

the new permit extends this time frame to the first four hours of discharge, or the first four hours of facility 

operation if the QSE occurs outside of facility operating hours and within the previous 12-hour period. 
 

• Definition of a QSE – The new permit specifies that a qualifying storm event is one that produces discharge 

from at least one drainage area and is preceded by 48 hours with no discharge from any drainage area. 
 

• Visual observation requirements – The new permit requires storm water discharge visual observations 

only during sampling, rather than requiring observations for one storm event per month during the wet 

season, as the previous permit required. 
 

•    Analytical parameters – The new permit requires permittees to consider Clean Water Act Section 

303(d)-listed (303(d)-list) impairments, total maximum daily loads (TMDLs), October 2012 
Ocean Plan modifications, and 40 Code of Federal Regulations (CFR) Subchapter N Effluent 

Limitation Guidelines (ELGs) when selecting analytical parameters, where applicable. 
 

• Exceedance response – The new permit defines two types of numeric action level exceedances (annual and 

instantaneous maximum) and requires permittees to develop Exceedance Response Actions (ERAs) for numeric 

action level (NAL) exceedances. 
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2.0 SAMPLING LOCATION SELECTION 
 
 

Eighteen sampling locations and one alternative location have been identified at SAN, pursuant to the 

Industrial Permit. These locations are shown on the SWMP site map (Figure 3) and in Table D1-1. 
 

2.1      MONITORING LOCATIONS 
 

Table D1-1. Sampling Locations for Compliance Monitoring 

 

Sampling 

Location ID1 

Drainage 

Basin 

Sampling 

Method 
Location Description 

C-B03-1c 32 Grab3 Sheet flow at storm drain inlet, over zipper line in oval 

C-B03-2 3 Grab3 Sheet flow at storm drain inlet by blast fence 

C-B05-4 5 Grab3 Sheet flow from taxiway near storm drain inlet at generator area 

C-B06-5a 6 Grab4 
Inlet pipe in manhole downstream of Central Receiving and 

Distribution Center (CRDC) BMPs 

C-B08-8 8 Grab4 Sheet flow from the loading area of Terminal 1 

C-B12-9a 12 Grab5 Inlet pipe at storm drain inlet near Terminal 2 West 

C-B05-13 5 Grab3 Sheet flow at storm drain inlet near DHL 

C-B06-14 6 Grab4 Sheet flow at storm drain inlet near FedEx loading area and material storage 

C-B06-15a 6 Grab3 
Sheet flow at storm drain in front of Airport Rescue and Fire- Fighting 

Facility (ARFF) 

C-B06-16a6 6 Grab4 Inlet pipe at trench drain draining storage area near Commuter Terminal 

C-B06-17 6 Grab3 Sheet flow from taxiway and at aircraft parking area 

C-B15-18a 15 Grab3 Sheet flow at trench drain near Gate 46 

C-B06-19 6 Grab3 Sheet flow at NE drain in Allied Aviation’s operating area 

C-B08-20a 8 Grab3 
Inlet pipe near the Terminal 1 blast fence, downstream of the Remote 

Fueling Facility (RFF) 

C-B03-217 3 Grab3 StormFilter effluent at west corner of Signature FBO 

C-B05a-23 5a Grab3 Trench drain near ASB loading/unloading area 

C-B05a-24 5a Grab3 Sheet flow at storm drain inlet by ASB cargo/maintenance area 

C-B06-25 6 Grab3 Inlet pipe downstream of the BMP at Airport Fueling Operations (AFO) 

Alternate Sampling Location 

C-B08-228 8 Grab3 Sheet flow from runway area taken south of the perimeter road 
Notes: 

1. Sampling locations C-B05-3 and C-B09-10b are no longer being sampled for compliance purposes because these sites are non-industrial (i.e. parking 
lots). Sampling locations C-B07-6 and C-B07-7 have been retired due to Terminal 1 Construction. 

2. Drainage basin has changed from 1 to 3 at this site because of the decommissioning of part of the storm drain line in Taxiway C, linking the site to 
Outfall 1. It now drains to Outfall 3 and is located in a runway oval. 

3. Grab sample will be collected manually. 

4. Grab sample will be collected using automated sampling equipment. 

5. Grab sample will be collected using automated sampling equipment. If San Diego Bay MS4 sampling is occurring during the same storm event, the 
equipment will be set to collect a composite. Manual grab sampling is difficult because of the high volume of traffic. 

6. Sampling location moved back to C-B06-16a following completion of construction and closing of construction staging yard. 

7. Sampling location replaced sites C-B01-11 and C-B03-12 and drains from basins 1 and 3 via a StormFilter BMP. 

8. Alternate sampling location for runway. If site C-B03-1c is inaccessible for safety reasons, site C-B08-22 will be sampled instead. 

 
 

Currently, Basins 1, 3, 5, 5a, 6, 7, 8, 12, and 15 contain industrial activities; because of their volume of flow and 

types of the activities, these basins are most likely to have illicit discharges and/or illicit connections. Industrial 

Permit storm water monitoring and visual observation sites are located in these nine drainage areas. In Basins 3, 5, 

6, and 8, several locations will be monitored because a single sampling location could not represent all industrial 

activities in the basins. 

 
A portion of Basin 4 was developed into a parking area as a component of the improvements at the former 

Teledyne Ryan Aeronautics site. The eastern portion of this basin consists of perimeter road, public transportation, 
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and Least Tern nesting habitat. The small portion of taxiway area contained within this drainage basin is 

considered inaccessible for sampling because of safety hazards within the blast fence area. Taxiway and ramp 

activities will alternatively be captured within Basins 3, 5, 5a, 6, 8, 12, and 15. 

 
Basins 9, 10, 11, 13, and 14 are not exposed to industrial activities, and therefore runoff is not required to be 

collected within these drainage basins, pursuant to Section XI.C.6.c of the Industrial Permit. Drainage Basin 2 has 

been integrated with Drainage Basin 1, due to the determination that the flows at the far eastern end of the runway 

(which contains a storm drain inlet and part of the vehicle service road that circles the perimeter of the airfield) 

were actually draining to the same outfall from Drainage Basin 1.  

Detailed descriptions of the drainage basins and associated activities are included in Section 1.4. Sampling 

locations were selected as far downstream as possible to capture multiple areas with industrial activities within a 

given drainage basin. Where sampling locations are tidally influenced or access is restricted (e.g., when they are 

over the zipper line demarcating the edge of the taxiway area surrounding the runway), sheet flow runoff will be 

collected. Effluent from newly installed treatment control best management practices (BMPs) has been targeted 

for sampling to reflect the anticipated potential pollutant removal benefit of the BMPs. 

 
2.2      ALTERNATIVE DISCHARGE LOCATIONS 

 

Section XI.C.3 of the Industrial Permit allows Copermittees to choose alternative discharge locations for discharge 

points if the discharge location is either affected by storm water run-on from surrounding areas that cannot be 

controlled, or difficult to observe or sample. Sampling of the runway poses both safety and security concerns, as most 

of the runway discharges at points within the boundaries of aircraft taxiway, takeoff, and landing areas. Downstream 

storm drain lines cannot be sampled because these underground drains are tidally influenced and therefore their flows 

are not representative of storm water runoff. Storm water samples representative of runway industrial activities will be 

collected at site C-B03-1c, as sheet flow runoff is discharged from the eastern end of the runway, near where aircraft 

generally land. If sampling at this location is not possible because of the high volume of aircraft traffic or limited 

availability of Authority personnel, site C-B08-22 will be sampled instead. This same exception will be applied to the 

taxiway activities within Basin 1. Only a small portion of these drainage basins is exposed to aircraft taxiway areas. 

Sampling of the taxiway within these drainage basins would require field crew access inside of the blast fence area 

where aircraft take off and land. Sampling within this area poses safety hazards and security concerns for the 

Authority. Taxiway activities will be captured within Basin 3, which is located adjacent to Basin 4 on the south side 

of the runway, and Basin 6, which is located on the north side of the runway, at sites C-B03-2 and C-B06-17, and will 

capture the same taxiway activities. 
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3.0 REPRESENTATIVE SAMPLING REDUCTION JUSTIFICATION 
 
 

Pursuant to Section XI.C.4 of the Industrial Permit, if the industrial activities, BMPs, and physical characteristics 

within a drainage area are found to be “substantially similar,” the Authority may collect samples from a reduced 

number of sampling locations within that drainage basin. There are numerous storm drain inlets throughout SAN 

for drainage during storm events. If a downstream location representative of all industrial activities cannot be 

feasibly sampled within a particular drainage basin with multiple storm drain inlets, substantially similar industrial 

activities will be represented by one sampling point within that basin. 

 
Representative sampling reduction monitoring locations have been chosen to sample industrial activities 

within the following drainage basins. 

 
Basin 1: This drainage basin is composed of two adjacent drainage areas. The industrial activities in these areas 

include aircraft taxiway and runway areas. However, sampling within this drainage basin poses safety hazards and 

security concerns for the Authority, as explained in Section 2.2 of this Appendix; therefore this area will not be 

sampled, per Section XI.C.3.a.ii of the Industrial Permit. Two infiltration trenches previously implemented were 

removed and replaced with a Stormfilter. Sampling sites C-B01-11 and C-B03-12 have been removed and replaced 

with the site C-B03-21. This new location allows drainage from Basin 1 and Basin 3 to be sampled via the effluent 

from the recently implemented Stormfilter. Treatment of this effluent was not possible from sites C-B01-11 and C-

B03-12 and this is the reason for their removal. Runway and taxiway activities (aircraft taxi, takeoff and landing) 

will be captured at the Alternative Discharge Location C-B08-22, as discussed in Section 2.2 of this Appendix. 

 
Basin 6: FedEx, ARFF, Bradford’s Central Receiving and Distribution Center (CRDC), Menzies, Menzies Fuel 

Farm, and the Authority all operate within this drainage basin. Fuel storage and operations include the Aircraft 

Fuel Storage Facility (FSF), Airport Fueling Operations area (AFO), Remote Fueling Facility (RFF), two 1-million 

gallon aboveground storage tanks (ASTs) for jet fuel along with three more in construction, and gasoline and 

diesel underground storage tanks (USTs). Taxiways and Authority equipment and materials storage is located at 

the northern end of the drainage basin. The old Commuter Terminal ramp area is located on the southern end of the 

drainage basin on the opposite side of the runway, though this terminal is no longer operating as a ramp area, since 

flights will not be arriving or departing there. The Terminal now contains offices and equipment storage only. 

Sampling locations have been chosen to capture the various industrial activities within these areas. However, the 

aircraft taxiway drains to many different storm drain inlets. Therefore, site C-B06-17 is located downstream from 

operations on the northern end of the drainage basin; this site was chosen to represent taxiway runoff discharges 

from multiple discharge points within this drainage basin. 

 
Treatment Control BMPs (TCBMPs) in this drainage basin include permeable pavement in the employee and long-

term parking lots near the Commuter Terminal, one OWS near the FSF, two OWS units downstream of Northside 

taxiway runoff discharge points, one OWS at the RFF, and one OWS on the Commuter Terminal ramp. The 

effluent pipes draining from some of the OWSs are tidally influenced and therefore cannot be sampled. Bio-

Clean Trench Drain Filters are located near CRDC to filter pollutants associated with the loading and unloading 

activities in the area, and sampling location C-B06-5a samples the effluent from these BMPs. All other activities 

and physical characteristics are considered substantially similar for the taxiway storm drain inlets within this 

drainage basin, so as stated above, C-B06-17 will sample representative runoff from these areas. Paved surfaces are 

composed of 16-inch thick concrete on top of an aggregate base. 
 

 

Basin 8: Terminal 1 industrial activities are contained within this drainage basin, and discharge to multiple 

storm drain inlets. The ramp and apron areas for Terminal 1 and Terminal 2 East are composed of 16 inches of 

concrete on top of 12 inches of aggregate base and 4 inches of permeable pavement, constructed during the 

1992 East Terminal Apron Rehabilitation project. The pavement materials and coverage are comparable for all 

ramp and terminal discharge points within Basins 8 and 12. 
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Industrial activities include: 

 
• Aircraft taxiing, loading, fueling, deicing at Gates 1A through 14, 16, and 17 (away from storm drains and 

only as needed), and minor maintenance 

 

• Waste storage 

 

• Materials storage and handling 

 

• Vehicle fueling, washing, and minor maintenance 
 

Sampling will occur at the trench drain that collects runoff from Terminal Gates 7 through 9 and 13 (C-B08-8). 

These gates are occupied primarily by Southwest. All industrial activities discussed above occur within the area 

where runoff will be sampled. 

 

Basin 12: Terminal 2 East and the eastern half of Terminal 2 West are located within the boundaries of this 

drainage basin. Industrial activities include: 

 
• Aircraft taxiing, loading, fueling, and minor maintenance 

 

• Waste storage 

 

• Materials storage and handling 

 

• Vehicle fueling and minor maintenance 
 

Paved surface materials are similar to those in Basin 8. Sampling will occur within a manhole at the storm drain 

inlet pipe (C-B12-9a). Runoff from Terminal 2 ramp area gates will be collected at this sampling location and will 

represent all industrial activities of Terminal 2. 

 
Basin 15: Terminal 2 West and the Remain Over Night (RON) aircraft parking area are located within this new 

drainage basin developed as part of the Green Build expansion of Terminal 2. Operations within the RON include 

aircraft overnight parking and fueling. These industrial activities also take place near the Terminal 2 West location. 

A high-rate media filter and 1.75 acres of permeable artificial turf were constructed on the far western end of the 

drainage basin. The artificial turf effluent is tidally influenced and cannot be sampled. A single sampling location 

(C-B15-18, now moved to C-B15-18a due to construction) was chosen at the trench drain downstream of Terminal 

2 West location and aircraft operational areas to capture ramp and overnight parking activities. 
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4.0 SAMPLING VISUAL OBSERVATIONS 
 
 

Visual observations will be recorded at each monitoring location during all wet weather sampling events at the 

time of sampling. Observations of floating or suspended materials, oil and grease, discolorations, turbidity, 

odors, trash and debris, and source(s) of any discharged pollutants will be recorded, as applicable. If visual 

observations are not recorded for any monitoring location or sampling event, an explanation will be provided in 

the Industrial Permit Annual Report. Observers will record the following information during storm water 

monitoring events: 

 
• Date and time 

 

• Name of observer 
 

• Locations observed 
 

• Description of any observed pollutants 
 

• Probable source of the observed pollutant, if applicable 
 

• Applicable response actions or Storm Water Pollution Prevention Plan (SWPPP) revisions necessary 
 

Bypass from volume or flow-based TCBMPs will be sampled when feasible during storm events where 

visual observations or monitoring occur, unless the bypass is predetermined to be tidally influenced; in this 

case, samples would not be representative of storm water runoff. 

 
If a discharge location is not observed during a sampling event, the observer will record the unobserved 

discharge locations or that there was no discharge from the discharge location. 

 
4.1      DRY WEATHER VISUAL OBSERVATIONS 

 

The Authority performs monthly visual observations of each drainage basin during dry weather periods in 

daylight, during scheduled facility operating hours. Monthly visual observations are conducted to identify 

and evaluate: 

1)   The presence or indications of prior, current, or potential unauthorized non-storm water discharges 

(NSWDs) and their sources 
 

2)   Authorized NSWDs, sources, and associated BMPs to ensure that BMPs reduce or eliminate contact of 

authorized NSWDs with pollutants, reduce their flow or volume, reflect best available technology 

(BAT)/best conventional technology (BCT), and do not cause or contribute to an exceedance of any 

water quality standards 
 

3)   Outdoor industrial equipment and storage areas, outdoor industrial activity areas, BMPs, and all other 

potential sources of industrial pollutants 
 

If pollutants are observed during monthly visual observations, their probable source will be recorded in the 

Authority’s Web-based database, along with any corrective actions taken or SWPPP revisions necessary. If 

observations reveal that BMPs are not sufficient to address the associated pollutant, the implemented BMP(s) will 

be reconsidered and revised as necessary to address the deficiency. 

 
The Authority will provide an explanation in the Industrial Permit Annual Report for any incomplete monthly 

visual observations. 

 

 

 

 



 

 

 
 

 SAN SWMP/June 2015, Amendment 3/January 2022                                                D1-7 

 

4.2      VISUAL OBSERVATION RESPONSE PROCEDURES 
 

If irregularities in storm water color, clarity, or odor are observed during wet weather sampling (i.e., suspended 

materials, oil and grease, discolorations, turbidity, odors, trash and debris, etc.) or NSWDs are observed during dry 

weather visual observations, efforts will be made to identify the source of the pollutants. Field teams will then 

investigate the area surrounding the sample location to identify potential pollutant sources. If no source is observed 

in the immediate area, the investigation will continue upstream of the sample location. If observers are unable to 

identify potential sources, the lack of potential sources will be noted on the field sheet. If the source is identified, 

the field team will record the source on the field sheet and report the location of the pollutant and source to the 

Planning & Environmental Affairs Department (P&EAD). The P&EAD will then notify the responsible party and 

require, through verbal or written communication, that corrective actions be taken to reduce or prevent the pollutants 

from contacting storm water discharge, or to mitigate or eliminate the NSWD. The observation and corresponding 

corrective action will be recorded in the Authority’s Web-based database. The responsible party will then be required 

to record in the database when and how the issue has been corrected. A follow-up investigation will be performed if 

the issue has not been corrected. If the source of the observed pollutant is an unauthorized discharge, immediate 

action will be taken to stop or control active prohibited discharges, spills, or obvious illicit discharges. 
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5.0 SAMPLING AND ANALYSIS 
 
 

5.1      FIELD TEAMS 
 

Visual observations and storm water sampling will be conducted by P&EAD staff or a contractor for 

P&EAD. Staff will follow all procedures specified in this Monitoring Implementation Plan. 

 
5.2      SAMPLING FREQUENCY 

 

As required by Section XI.B.2 of the Industrial Permit, the Authority will sample two QSEs during the first half of 

the reporting year (July 1 through December 31) and two QSEs during the second half (January 1 through June 30). 

If no NAL exceedances are identified for four consecutive QSEs, and the Authority is in full compliance with the 

new permit, the Authority may reduce sampling frequency from four samples within each reporting year to two 

samples within each reporting year. 

 
The Regional Water Board has the discretion to reject the Sampling Frequency Reduction Certification if 

enforcement actions have been implemented. If the conditions above are met, the certification will be entered 

into Storm Water Multiple Application Report Tracking System (SMARTS) and the monitoring plan will be 

revised to collect and analyze samples from one QSE within the first half of the reporting year and one QSE 

within the second half of the reporting year. 

 
If at any point an NAL exceedance occurs, monitoring of four QSEs per year will resume and the certification 

will be removed from SMARTS. 

 

5.2.1      PARAMETERS FOR ANALYSIS 
 

 
Historical Exceedances 

 

Based on data collected from the previous eight seasons starting with the 2015 SWMP, copper and zinc (total and 

dissolved) are the primary Pollutants of Concern (POCs) because they had the highest exceedance frequencies of 

benchmark values evaluated in the 2014 Site Audit at SAN and in annual reporting. Benchmark values were 

derived from the NALs established in the Industrial Permit. The remaining benchmark values were derived from 

water quality criteria of the California Toxics Rule (Saltwater and Freshwater Consumption of Aquatic Organisms), 

United States Environmental Protection Agency (USEPA) Multi-Sector General Permit (MSGP) 2008 Factsheet, 

and USEPA Recommended Ambient Water Quality Criteria (Saltwater and Freshwater Aquatic Life Protection). 

Three benchmarks, those for ethylene glycol, Methylene Blue Active Substances (MBAS), and specific 

conductance, were not listed in the USEPA MSGP, and were derived from various other sources. 

 
During the 2014-2015 wet weather season, median concentrations of eight analytes exceeded benchmark 

values (in order of descending benchmark exceedance frequency): zinc (total and dissolved), copper (total and 

dissolved), Chemical Oxygen Demand (COD), total coliform, fecal coliform, and Enterococcus. Polycyclic 

aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), organochlorine pesticides, total petroleum 

hydrocarbons (TPHs), glycols, oil and grease, MBAs, and total and dissolved arsenic, cadmium, chromium, 

trivalent chromium, hexavalent chromium, mercury, nickel, and silver did not exceed benchmark values (Amec 

Foster Wheeler, 2015b). Additionally, ethylene glycol was not detected in samples from the previous four 

consecutive monitoring seasons (2011-2012, 2012-2013, 2013-2014, and 2014-2015); therefore the Authority 

has elected to analyze this parameter only for sites C-B08-8, which is the area of Terminal 1 where deicing 

fluid is used and stored. 
 

 
Industrial Permit Required Parameters 

 

The 2014 Site Audit identified parameters that correspond with analyses that must be performed per Section 

XI.B.6. of the Industrial Permit, i.e., total suspended solids (TSS), oil and grease, pH, and additional pollutants 

identified by the Authority within SAN’s operational area that serve as indicators of all industrial pollutants that 
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are likely to be present in storm water discharges. Industrial Permit Section XI.B.6 parameters may be modified for 

future sampling in accordance with any updated SWPPP pollutant source assessments. 

 
Per Table 1 of the Industrial Permit, analysis of additional parameters is required for SAN drainage areas in 

accordance with the Air Transportation standard industrial classification (SIC) code. These parameters are NH3, 

biological oxygen demand (BOD), and chemical oxygen demand (COD). Where deicing activities are performed 

and more than 100,000 gallons of glycol-based deicing chemicals and/or 100 tons or more of urea are used on an 

average annual basis, ethylene glycol will also be sampled. However, an average of only 770 gallons are used 

annually at SAN. Despite this, as a precaution, SAN intends to sample for ethylene glycol. 

 
40 Code of Federal Regulations, Section I, Subchapter N established Effluent Limitation Guidelines (ELGs) and 

additional monitoring requirements for existing sources. Subchapter N, Part 449 specifies the standards and ELGs 

for existing airports conducting airfield pavement deicing activities and additional requirements for new airports 

conducting aircraft deicing and/or airfield pavement deicing. SAN is an existing airport, as defined under 40 CFR 

Parts 122.2 and 122.29, and does not perform airfield pavement deicing activities. Therefore, SAN does not meet 

the threshold for compliance with Subchapter N. Ethylene glycol will continue to be monitored where deicing 

activities occur, i.e., site C-B08-8. 

 

Pollutants of concern (POCs) that have been previously identified in storm water discharges from SAN are copper 

(total and dissolved), zinc (total and dissolved), total aluminum, total iron, total lead, and ethylene glycol. Total 

hardness will be analyzed to calculate toxicity benchmarks for metals. MBAS, which are indicators of surfactants, 

were also selected because of the aircraft and vehicle washing activities at SAN. TPH, an indicator of petroleum 

hydrocarbons, was selected because of the fueling and maintenance operations at SAN. TPH has historically been 

non-detect at most monitoring locations; however, it will continue to be analyzed because of the frequency of 

fueling activities at SAN. 

 
Additional parameters associated with pollutants identified as contributing to 303(d)-listed impairments in 

receiving waterbodies must also be analyzed. Table D1-2 provides the POCs and discharging outfalls for 

303(d)-listed receiving waterbodies. 
 

 
Additional Parameters 

 

Based on a review of 303(d)-listed water body impairments, Regional Water Board investigative actions, and the 

potential pollutants, pollutant sources, and scope of operations within each drainage basin, the Authority has 

elected to analyze additional parameters that have been named or implicated in association with water quality 

impairments of receiving waterbodies. 

 
Table D1-2. 303(d)-Listed Receiving Water Bodies1

 
 

Receiving Waterbody Pollutant of Concern Discharging Outfalls 

San Diego Bay Polychlorinated Biphenyls (PCBs) All 

San Diego Bay Shoreline, 
Downtown Anchorage 

Benthic Community Effects, 
Sediment Toxicity2

 

1, 2, 3, 4 

San Diego Bay Shoreline, 
at Harbor Island (East Basin) 

 

Copper3
 

5, 5a, 6, 7 

San Diego Bay Shoreline, 
at Harbor Island (West Basin) 

 

Copper3
 

8, 9, 10, 11 

San Diego Bay Shoreline, 
at Spanish Landing 

 

Total Coliform3
 

8, 9, 10, 11 

Notes: 

1. Section 303(d) of the Clean Water Act, which lists waters not attaining water quality standards. 

2. Benthic community effects and sediment toxicity have been linked to PCBs, polycyclic aromatic hydrocarbons (PAHs), and 
chlordane in preliminary investigations of the proposed Downtown Anchorage total maximum daily load (TMDL) (Regional Water 

Board, 2005). 

3. These parameters are required to be sampled under the Industrial Permit. 
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Additionally, the Regional Water Board has issued Investigative Order (IO) No. R9-2014-007, which pertains to 

the Laurel-Hawthorne Embayment, an area of San Diego Bay that encompasses the Downtown Anchorage. This 

IO highlights outfalls discharging from Basins 1 through 6 as potential sources of pollutants, including PCBs, 

PAHs, chlordane (a pesticide), and heavy metals (cadmium, copper, lead, mercury, and zinc). The Authority will 

analyze samples from these (if the basin is a potential pollutant source) and other drainage basins, as applicable, 

for these additional parameters. 
 

 
Industrial Compliance Sampling Analyses Selected 

 

Based on a review of the POCs identified in the site audit, analytes named in the Industrial Permit, and pollutants 

specified in IOs and the 303(d) list, the parameters in Table D1-3 will be analyzed. 

Table D1-3. Sampled Parameters at Industrial Compliance Sites 
 

Parameter Drainage Basin 

Oil and Grease (O&G) 

pH Temperature 

Specific Conductance (SC) Total 

Suspended Solids (TSS) 

Methylene Blue Active Substances (MBAS) Total 

Petroleum Hydrocarbon (TPH) Biological Oxygen 

Demand (BOD) Chemical Oxygen Demand (COD) 

Ammonia (NH3) Total 

Hardness 

Polychlorinated Biphenyls (PCBs) 

Total metals (aluminum, cadmium, chromium III, chromium VI, copper, 
iron, lead, nickel and zinc) 

Dissolved metals (cadmium, chromium III, chromium VI, copper, 
lead, nickel and zinc) 

Polycyclic Aromatic Hydrocarbons (PAHs) 

All 

Total Coliform Fecal 

Coliform Enterococcus 

3 (C-B03-21 only), 6 (C-B06-14 and 
C-B06-5a only), 8 (except for C-B08- 

22), 12, and 15 

Ethylene Glycol1
 8 (C-B08-8 only) 

Chlordane 1, 3, 5, 5a, 6, and 8 

Total and Dissolved Arsenic 5, 5a, 6 (C-B06-14 and C-B06-15a 

only), 8 (C-B08-8 and C-B08-20a 

only), 12, and 15 

Notes: 

1. Ethylene glycol will be sampled at sites C-B08-8 only. The drainage area for this site includes the Southwest and Seaport  

operational areas, where ethylene glycol may be used for deicing. 

 
5.3      CALIBRATION PROCEDURES 

 

Prior to every field testing event for temperature, pH and any other required field analyses, field staff must 

calibrate instruments according to manufacturer’s specifications, as follows: 

 
1)   Switch the unit on by pressing the On/Off button. 

2)   Ensure that the device is set to dual display. 
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3)   Dip the electrode 2-3 centimeters into pH standard buffer solution. 

4)   Press the CAL button to enter calibration mode. The device will display the Cal indicator. 

The upper display will show the measured reading based on the last calibration, and the lower display will 

show the pH standard buffer solution. 

5)   Wait 2 minutes for the tester reading to stabilize. Once the reading has stabilized, press the HOLD/ENT 

button to confirm the first calibration point. The upper display will be calibrated to the pH standard buffer 

solution and the lower display will toggle between readings of the next pH standard buffer solution. The 

calibration mode allows up to three calibration points (for example, pH 4, 7 and 10) to be performed 

before returning to the measurement mode automatically. 

6)   Repeat with other buffers if necessary. Rinse the electrode in tap water before dipping into the next 

buffer. 

7)   It is possible to skip the remaining two calibration points by exiting to the measurement mode by pressing 

the CAL button. 
 

5.4      SAMPLING AND ANALYSIS PROCEDURES 
 

Monitoring instruments and equipment (including a facility operator's own field instruments for measuring pH, 

temperature, and electroconductivity) will be calibrated and maintained in accordance with manufacturers' 

specifications. Field instrument calibration procedures and calibration intervals are provided in Section 5.3 of this 

Appendix. Sampling and sample preservation will be in accordance with methods identified in the Industrial 

Permit, Attachment H, as well as with the requirements of the Municipal Permit. Monitoring and analysis must be 

conducted according to methods and procedures identified under 40 CFR Part 136. Sampling and laboratory 

procedures unspecified in the Industrial Permit or Municipal Permit will be conducted in accordance with the 

Quality Assurance Management Plan (QAMP) for the State of California’s Surface Water Ambient Monitoring 

Program (SWAMP), or updated versions of SWAMP water quality analysis procedures, such as SWAMP 2013 

Quality Assurance Program Plan (QAPrP). Laboratory analyses will be conducted at a laboratory certified for such 

analyses by the California Department of Health Services. Laboratory analysis methods and associated data quality 

objectives (DQOs) will follow those listed in Table D1-5 unless a comparable method is available. Table D1-5 

shows the DQOs, including the analytical methods and corresponding method detection limits used to detect 

pollutants in storm water discharges. DQOs are derived from 40 CFR Part 136, where available, or SWAMP. 

Reporting limits specified in the monitoring program are below (and often well below) the NALs (annual and 

instantaneous). NALs applicable to SAN and required under the Industrial Permit are shown in Table D1-4. 
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Table D1-4. Industrial Permit NALs 

Parameter Annual NAL 
Instantaneous 

Maximum NAL 
Units 

pH N/A 6.0<>9.0 pH units 

TSS 100 400 mg/L 

O&G 15 25 mg/L 

Zinc 0.26 N/A mg/L 

Copper 0.0332 N/A mg/L 

Lead 0.262 N/A mg/L 

COD 120 N/A mg/L 

Aluminum 0.75 N/A mg/L 

Iron 1.0 N/A mg/L 

Ammonia (as N) 2.14 N/A mg/L 

Arsenic 0.15 N/A mg/L 

Cadmium 0.0053 N/A mg/L 

Nickel 1.02 N/A mg/L 

Mercury 0.0014 N/A mg/L 

Silver 0.0183 N/A mg/L 

BOD 30 N/A mg/L 

 

On an annual basis, exceedances of these benchmarks will be identified and an appropriate exceedance response 

action (ERA) will be performed. The results will also be used to assess attainment of Water Quality Improvement 

Plan (WQIP) goals, as required by the Municipal Permit, and will be comparable with methods used by other San 

Diego Bay Copermittees. 

 
When collecting grab samples for wet weather monitoring (and any dry weather monitoring the Authority is 

required to perform or identifies a need for), Attachment H of the Industrial Permit and the procedures below 

will be followed: 

 
1)   Prepare previously cleaned bottles with pre-printed labels from the Authority’s Web-based monitoring 

and tracking database. Labels will identify the sampling parameters required for collection and testing at 

each site. 
 

2)   Put on clean, nitrile gloves and prepare sample collection devices, if necessary. If collecting samples for 

metals and/or mercury, wear polyethylene gloves as the outer layer. 
 

3)   Remove the required sample containers from the cooler (see Table D1-5 for appropriate containers to 

use) and fill out the remaining information on the label with a waterproof pen: date, time, and sampler’s 

initials. 
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4)   If samples are not collected directly into the sample container (for instance, when a bucket or pump is 

used to collect the sample), rinse the sample collection device three times with water discharging from 

the sample location before collecting the sample. Use disposable sampling equipment (e.g., bucket 

liners) at each sample location. Also, rinse sample containers that DO NOT contain a preservative three 

times prior to sample collection. 
 

5)   Collect representative samples at a point below the surface of the flow (at about half of the water’s depth) 

and midway across the flow as close as possible. Avoid stagnant pools near the edge of flowing water 

unless the purpose is to sample a stagnant pool. 
 

6)   If entering the water is necessary for sampling, enter the flow downstream of the sampling location, 

disturbing as little of the bottom material as possible. Always collect the sample upstream of your 

position so that the sample will not be contaminated by you or materials on the bottom of the channel that 

you may have disturbed. 
 

7)   Measure water quality parameters (listed in Section 5.2.1 of this Appendix) at the time of field screening 

using the appropriate portable meters, field test kits, and the clear, plastic containers used for making 

observations. Measure pH within 15 minutes of sample collection time for applicable sample locations. 

Ensure that portable field meters are calibrated appropriately per manufacturers’ recommendations, as 

described in Section 5.3 above. 

 

8)   Record all observations and field screening results in the Web-based database for SAN, and describe any 

unusual or noteworthy conditions or results in detail in the “Notes” section of the form. 
 

Recording field parameters: 
 

1.    Rinse the field meter thoroughly in sample water. 
 

2.    Submerge the field meter in the sample collection device. 
 

3.    Allow the values to stabilize for at least one minute. 
 

4.    Keep the field meter submerged in the sample water while recording the field 

parameters to the nearest 0.1 unit. 
 

9)   Fill sample containers to be sent to the laboratory to the shoulder unless directed otherwise by the 

laboratory. Bottles should be rinsed with ambient water before collecting the sample. Do not touch the 

inside of the sample container or cap or put anything into the sample containers before collecting water 

samples, as this may contaminate the sample. 
 

10)  Some of the sample containers may contain a small amount of acid as a preservative. To prevent any 

possible harm to sampling personnel, open these containers with the cap turned away from the face and 

do not inhale the vapor. When filling the containers, be careful not to spill any acid; if some of the acid 

does get on the skin, rinse it off thoroughly. 
 

11) Cap each container tightly and place it into a cooler. The cooler must have a sufficient 

amount of ice to maintain a temperature of 4 °C during transport. If samples need to be stored for an 

extended period prior to delivery to the laboratory, it may be necessary to renew the ice every 24 hours. 
 

12) Complete the pre-filled Chain of Custody (COC) form for each set of samples with the appropriate date 

and time that each sample was collected. Record the initials of the person(s) who collected the sample. 

An example COC is included in Appendix G. 
 

13) Transport samples to the laboratory within 48 hours, unless otherwise specified by the laboratory. 

Sign the COC once the samples are relinquished and obtain the initials of the laboratory 

representative who receives the samples. 
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14) Dispose of all spent reagents, reacted samples, and rinse solutions in the appropriate waste containers. 

Upon return to the office, decant wastes into the sewer system. 
 

5.5      QUALIFIED COMBINED SAMPLES 
 

The Industrial Permit, Section XI.C.5, allows samples of equal volume from no more than four discharge 

locations to be combined for laboratory analysis if the industrial activities, BMPs, and physical characteristics of 

the locations where the samples were taken are substantially similar. The Authority must receive previous 

approval from the Regional Water Board and document such a determination in the annual industrial storm 

water report. If combining samples, samplers will label sample bottles to instruct the laboratory on which 

samples to combine. Samples must always be combined by the laboratory and not by the sampler. 

 
  



 

 

 
 

 SAN SWMP/June 2015, Amendment 3/January 2022                                                D1-15 

 

6.0 ASSESSMENTS 
 
 

Assessments required under the Industrial Permit include comparisons between monitoring data and 

NALs. These assessments are discussed in detail in Section 7.0 of this SWMP. 
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7.0 QA/QC 
 
 

This section addresses Quality Assurance and Quality Control (QA/QC) activities associated with both field 

sampling and laboratory analyses. 

 
Field QC samples are collected and used to evaluate potential contamination and sampling error introduced into a 

sample prior to its submittal to the analytical laboratory. Laboratory QC activities provide information needed to 

assess potential laboratory contamination, and analytical precision and accuracy. 

 
Water quality sampling QA/QC will comply with requirements of 40 CFR Part 136 and the State of California’s 

SWAMP QAPrP. This will provide greater comparability of data among Municipal Permit Copermittees, when 

results are used to compare to water quality goals required under the Municipal Permit. 

 
Field and Laboratory DQOs for all parameters sampled under both Industrial Permit and Municipal 

Permit monitoring programs are summarized in Table D1-5. 
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Table D1-5. Data Quality Objectives
 

Analyte Container1 Preservative2 Holding 

Time 

Analytical 

Method 

Reporting 

Limits3 Accuracy 
Precision 

Matrix Spike Relative Percent 

Specific 

Conductance 
Glass or 

polyethylene 

4°C, filter if 
hold time 
>24 hours 

28 days                      EPA 120.1             0.1 µmhos/cm                ±0.5%                        -- -- 

pH (lab) 
Glass or 

polyethylene 
None 15 minutes EPA 150.1 ± 0.01 units                      -- -- -- 

pH (field) In field (electrode) None 15 minutes Field meter 
±0.5 units or 

10% -- -- -- 

Temperature In field None 15 minutes Field meter ± 0.1°C                      ±0.15                         -- -- 

Total 

Suspended 

Solids (TSS 

Glass 4°C 7 days SM 2540-D .5 mg/L 75-125% ±20%                         ±20%                         

Ethylene Glycol 
Glass or 

polyethylene 
4°C, HCl to 

pH<2                  

7 days until 
extraction, 

40 days 
after 

extraction 

EPA 
8015.1 

5 mg/L 75-125% ±25%                         ±25%                         

Total Hardness 
Glass or 

polyethylene 

4°C, HNO3 or 
H2SO4 

to pH<2 
6 months SM 2340B .4 mg/L 0.15 ±20% ±25%                         

Biological 

Oxygen 

Demand (BOD) 

Glass or 
polyethylene 

4°C 48 hours SM 5210B 2 mg/L 80-120% ±25%                         ±25%                         

Chemical 

Oxygen 

Demand (COD) 

Glass or 
polyethylene 

4°C, H2SO4 to 
pH<2 

28 days SM 5220 D 
or C 

0.1 mg/L 65-135% ±20%                         ±20%                         

Oil & Grease 

(O&G) 

Glass with Teflon-
liner inside the 

cap, rinsed 
with hexane or 

methylene 
chloride 

4°C, HNO3 or 
H2SO4 

to pH<2 
28 days EPA 

1664A 
1.4 mg/L 40-140% ±25%                         ±25%                         

Total Petroleum 

Hydrocarbons 

(TPH): 

Glass with Teflon-
liner inside the cap 

(jet fuel, diesel, 
and motor oil) 

 

 

 

 

4°C 

7 days until 
extraction, 

40 days 
after 

extraction 
(diesel, jet 
fuel, and 

motor oil) 

     

Jet Fuel 
EPA 

8015B 0.05 mg/L                 45-130%                  ±50%                         ±30%                         

Diesel 
EPA 

8015B 
0.05 mg/L                 45-130%                  ±50%                         ±30%                         

Motor Oil 
EPA 

8015B 
0.05 mg/L                 45-130%                  ±50%                         ±30%                         

4°C 50 µg/L 80-120% ±30%                         ±30%                         
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Analyte Container1 Preservative2 Holding 

Time 

Analytical 

Method 

Reporting 

Limits3 Accuracy 
Precision 

Matrix Spike Relative Percent 

Polychlorinated 

Biphenyls 

(PCBs) 

Glass with Teflon-
liner inside the cap 

7 days until 
extraction, 

40 days 
after 

extraction 

If PM >5%: 
Solids, 

EPA 8082 
±30%                         ±20%                         

If PM <5%: 
Water, 

EPA 608 
±30%                         ±20%                         

Polycyclic 

Aromatic 

Hydrocarbons 

(PAHs) 

Glass with Teflon-
liner inside the cap 

4°C, 0.008% 
Na2S2O3 if 

residual 
chlorine may 

be present 

7 days until 
extraction, 

40 days 
after 

extraction  

EPA 8310                
0.05 – 1.00 

µg/L 
70-130% ±50% ±30% 

Chlordane Glass 4°C, pH 5-9                      

7 days until 
extraction, 

40 days 
after 

extraction 

EPA 608 0.005 µg/L                70-130%               ±50% ±30% 

Metals (Total 

and 

Dissolved):4 

 

Polyethylene, pre- 

cleaned using HNO3 

4°C, HNO3 to 

pH<2 

Filter for 

dissolved 

fraction 

and 

preserve 

within 48 

hours; 

6 months 

to analyze; 

24 hours 

for 

Chromium 

VI 

     

Aluminum (Al) EPA 200.8 5.0 µg/L 80-120% ±20%                 ±20%                 

Arsenic (As) EPA 200.8 0.4 µg/L 80-120% ±20%                 ±20%                 

Cadmium (Cd) EPA 200.8 0.10 µg/L 80-120% ±20%                 ±20%                 

Chromium (Cr) EPA 200.8 0.20 µg/L 80-120% ±20%                 ±20%                 

Chromium VI 

(Cr VI)5 EPA 218.6 2 µg/L 80-120% ±20%                 ±20%                 

Chromium III 

(Cr III) 
Calculation NA 

NA NA NA 

Copper (Cu) EPA 200.8 0.50 µg/L 80-120% ±20%                 ±20%                 

Iron (Fe) EPA 200.7 13 µg/L 80-120% ±20%                 ±20%                 

Lead (Pb) EPA 200.8 0.20 µg/L 80-120% ±20%                 ±20%                 

Nickel (Ni) EPA 200.8 0.80 µg/L 80-120% ±20%                 ±20%                 

Silver (Ag) EPA 200.8 0.20 µg/L 80-120% ±20%                 ±20%                 

Zinc (Zn) EPA 200.8 5.0 µg/L 80-120% ±20%                 ±20%                 

Mercury (Hg) 

(Total and 

Dissolved)4 

Glass or 

Teflon, pre- 

cleaned 

using HNO3 

4°C, HNO3 to 

pH<2 

48 hours to 

preserve, 

28 days to 

analyze 

EPA 245.1 0.0007 mg/L 75-125% ±25% ±25% 
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Analyte Container1 Preservative2 Holding 

Time 

Analytical 

Method 

Reporting 

Limits3 Accuracy 
Precision 

Matrix Spike Relative Percent 

Methylene 

Blue Active 

Substances 

(MBAS) 

Glass or 

polyethylene 4°C 48 hours SM 5540C 0.05 mg/L 80-120% ±20% ±20% 

Ammonia-N 

(NH3-N) 

Glass or 

polyethylene 
4°C, H2SO4 to 

pH<2 
28 days 

SM 4500-

NH3 

B+ C or E 

0.1 mg/L 80-120% ±20% ±20% 

Particle Size 

Distribution 

Glass with 

tetrafluoroethylene 

4°C, analyze 

at room 

temperature 

As soon as 

possible 

ASTM 

D4464M 
0.1 µm 80-120% NA 5% of sample 

Total Coliform Sterile plastic 
4°C, 0.0008% 

Na2S2O3 
6 hours SM 9221 B 2 MPN/100mL - - - 

Fecal 

Coliform 
Sterile plastic 

4°C, 

0.0008% 

Na2S2O3 

6 hours SM 9221 E 2 MPN/100mL - - - 

Enterococcus Sterile plastic 4°C, Na2S2O3 6 hours SM 9230 C 
1 colonies /100 

mL 
- - - 

Notes: Analytical test methods may only be substituted with an equivalent method approved in 40 CFR Part 136. 
1. Container volume size to be determined by the laboratory. 

2. Analytes with the same preservative can be combined into a single container, if the same laboratory is performing the analyses. Samples volumes to be determined by laboratory. 

3. Reporting Limits are derived from SWAMP Quality Assurance Program Plan (2008) but may be adjusted according to lab and project-specific requirements. 
4. Dissolved analytes will be filtered in the laboratory prior to acidification. 

5. Acidification alters the form of the analyte. Minimum of 500 mL of sample water should be submitted in a separate bottle for analysis. 

 
µg/L = micrograms per liter; °C = degrees Celsius; EPA = U.S. Environmental Protection Agency; H2SO4 = sulfuric acid; HCl = hydrochloric acid; Na2S2O3 = sodium thiosulfate; 

mg/L = milligrams per liter; PM = particulate material; SM = Standard Method; TBD = to be determined prior to final document submission. 

 

Completeness objective for all analytes is 90%. 
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7.1      FIELD QUALITY ASSURANCE/QUALITY CONTROL 
 

Field QA/QC will consist of sample tracking and handling, and the collection of equipment, travel, bottle and 

field blanks, and field duplicates. 

 
7.2      SAMPLING TRACKING AND HANDLING 

 

Samples will be kept properly chilled and will be transferred to the analytical laboratory within the holding times 

specified in Table D1-5. To properly track and handle the samples, COC procedures and documentation will 

accompany the samples from initial collection to final extraction and analysis. To ensure quality data results, the 

analytical laboratory must provide confirmation of each analytical test to be conducted (including reporting limits, 

analytical methods, and costs) before analyses are conducted. 

 
7.3      EQUIPMENT BLANKS 

 

Equipment blanks will be collected for automated sampling equipment exclusively. The purpose of the equipment 

blank is to test the cleanliness of all sample tubing and sample collection devices prior to sample collection. One 

equipment blank per automated sampling device will be collected and analyzed prior to each sampling season, or if 

equipment is replaced or contaminated in some way. Bottle blanks are provided by the laboratory for 19-liter bottles 

after every sampling event, prior to returning cleaned bottles. 

 
7.4      FIELD BLANKS 

 

Field blanks are used to determine whether contamination has been introduced during field sampling. One field 

blank will be collected for five percent of field samples collected annually. Field blanks will be prepared by pouring 

laboratory-grade blank water into sampling containers in the field during the sampling period. Blank water is 

supplied by the laboratory and certified to be free of contaminants. For grab samples, identical equipment used to 

collect the grab samples will be rinsed with blank water before the blank water is poured into the sample containers. 

 
7.5      TRAVEL BLANKS 

 

Travel blanks are used to demonstrate that no contamination occurs during sample bottle preparation and sample 

handling. One travel blank will be prepared for volatile organic analysis (VOA) samples (one 40-milliliter [mL] 

vial per transportation cooler) for each sample event. Blank water specifically prepared for VOAs will be supplied 

by the laboratory and prepared in advance by the field team. Vials will remain unopened during sampling and 

handling prior to receipt by the laboratory. 

 
7.6      FIELD DUPLICATES 

 

Field duplicates are used to assess variability attributable to sample collection, handling, shipment, and storage, 

and/or laboratory handling and analysis. As with field blanks, one field duplicate will be collected for every ten field 

samples. Duplicate samples will be labeled separately and will be submitted “blind” to the laboratory. Duplicate 

analyses results will be evaluated by calculating the relative percent difference (RPD) between the two sets of results 

and will be a measure of the reproducibility (precision) of the measured results. 

 
Procedures for collecting the additional sample volume for the duplicate field samples will simulate the normal 

sampling protocols, except that they require collecting twice as much sample volume. Duplicate grab samples 

will be collected by filling two grab samples bottles at the same time (simultaneously) or in rapid sequence. 

 

7.7      LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 
 

Laboratory QA/QC includes the following: 

 
•    Employing analytical chemists trained in the procedures to be followed 
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• Adhering to documented procedures, USEPA methods, SWAMP methods, written standard operating 

procedures (SOPs), and other approved methods (e.g., Standard Methods for the Examination of Water 

and Wastewater) 
 

• Routine checking and regular maintenance of analytical laboratory equipment and instrumentation 
 

• Conducting laboratory check samples (see below) 
 

• Properly labeling and dating all sample containers and chemicals 
 

• Employing applicable QAPP, SOPs, analytical method manuals, and safety plans 
 

• Completely documenting sample tracking, analysis, and reporting 
 

• Following additional internal QA/QC procedures outlined in the laboratory Quality Assurance Manual 
 

Laboratory Check Samples 
 

Laboratory check samples will include the use of laboratory duplicates, method blanks (MBs), matrix spike and 

matrix spike duplicates (MS/MSDs), and laboratory control spikes (LCSs). Certified Reference Materials (CRMs) 

should be used by the laboratory in QC analyses when comparing samples to a known concentration. If no CRM 

exists, reference values may be used. Where reference values are not available, a laboratory control sample must be 

prepared and analyzed as a last resort for assessing accuracy. These laboratory QA/QC activities are discussed 

below and their applicability to each analyte is summarized in Table D1-5. 
 

Laboratory Duplicates 
 

Laboratory duplicate samples will be generated by the laboratory. As with field duplicates, duplicate analyses 

results evaluate the relative percent difference (RPD) between the two sets of results, and is a measure of the 

reproducibility (precision) of the measured results. 
 

Method Blanks 
 

Method blanks will be run by the laboratory to determine the level of contamination associated with laboratory 

reagents and equipment. One method blank must be prepared and analyzed for each analytical batch. A method 

blank is a sample of a known matrix that has been subjected to the same complete analytical procedure as the field 

samples to determine if contamination has been introduced into the samples during processing. The results of the 

method blank will be checked against reporting limits for analytes. Method blank results should be less than the 

reporting limits for each analyte. 
 

Equipment Blanks 

 

Laboratory equipment blanks are completed by the laboratory after sample processing has been completed for each 

sampling event. Blank water is pumped through laboratory processing filter, tube, and bottles, then collected, 

preserved, and analyzed for contaminants. Analytical results are provided to the monitoring program QC personnel 

to confirm that the laboratory equipment and materials are free of contamination. 

 

Matrix Spikes and Matrix Spike Duplicates 

 

MS and MSD samples are required for ten percent of samples. Samples will be analyzed for their analytes and then 

are spiked with a known amount of analyte(s). The results of the analysis of the spiked sample are compared to the 

unspiked sample results and the "percent recovery" of each spiked analyte is calculated. The MS/MSD results and 

the calculated RPD allow evaluation of the accuracy and precision of the laboratory analytical method and matrix 

interferences. 
 

Laboratory Control Spikes 
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The LCS contains a known (spiked) amount of the analyte(s) of interest in a clean matrix and assesses the matrix 

effects on spike recoveries. High or low recoveries of the analytes in an MS may be caused by interferences from 

the sample. The LCS assesses these possible matrix effects because the known (clean) matrix is free from matrix 

interference. 

 
7.8      CORRECTIVE ACTION 

 

Corrective action is taken when an analytical result is considered to be anomalous. Reasons include exceeding RPD 

ranges and/or problems with spike recoveries or blanks. If the issue is resolved by the laboratory analysis, the 

problem should be documented and included in the laboratory report. The corrective action varies somewhat from 

analysis to analysis, but typically involves the following: 

 
• A check of procedures 

 

• A review of documents and calculations to identify possible errors 
 

• Correction of errors 
 

• Re-performing calculations to improve accuracy 
 

• A re-analysis of the sample extract, if sufficient volume is available, to determine if results can be improved 
 

• A complete reprocessing and re-analysis of additional sample material (if available and if the holding time 

has not been exceeded 
 

7.9      LABORATORY DATA PACKAGE DELIVERABLES 
 

The laboratory deliverable package will include a hard copy and an electronic data deliverable (EDD). The package 

will include information on the date analyses were performed, names of analytical staff, analytical techniques and 

methods used, results of the analyses, and standard narratives identifying any analytical or QA/QC problems and 

corrective actions. Summaries of the following QA/QC elements will be in the data package: 

 
• Sample extraction and analysis dates 

 

• Results of MBs, MSs, and MSDs 
 

• Analytical accuracy 
 

• Analytical precision 
 

• Reporting limits 
 

The electronic data files will contain all information found in the hard copy reports submitted by the laboratory. 

 

7.10    DATA MANAGEMENT AND REPORTING PROCEDURES 
 

The analytical process will be tracked to make sure that the laboratories are meeting holding times and are providing 

a complete deliverable package. Monitoring staff will receive the original hard copy from the laboratory, verify its 

completeness, and log the date of receipt. Upon receipt from the laboratory, each analytical report will be thoroughly 

reviewed and the data evaluated to determine whether it meets the project objectives. 

 
All data will be screened for the following major items: 

 
• A check between electronic data and the hard copy reports provided by the laboratory 

 

• A conformity check between the chain-of-custody forms, compositing protocol, and laboratory reports 
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• A check for laboratory data report completeness 
 

• A check for typographical errors in the laboratory reports 
 

• A check for suspect values 
 

• A check for missing values requested on the Chain of Custody 
 

Following the initial screening, a more complete QA/QC review will be performed, including evaluation of holding 

times, method blank contamination, and analytical accuracy and precision from LCSs, MSs, and MSDs. If blank 

contamination is present, the data will be evaluated and qualified according to USEPA guidelines for organic and 

inorganic data review. Accuracy will be evaluated by reviewing MS/MSD and LCS recoveries. Depending on the 

analytical method, precision will be evaluated by reviewing field duplicate, MSD, and laboratory duplicate sample 

RPDs. Control limits for spike recoveries (accuracy) and RPDs (precision) are defined by the project DQOs listed in 

Table D1-5. 

 
7.11       ELECTRONIC DATA TRANSFER 

 

The analytical laboratory will provide data in both hard copy and electronic formats. The format required for 

electronic submittals will be provided to the laboratory to make sure the files can be imported directly into the 

Authority’s Web-based database. Laboratory data will be in a format compatible with guidelines from the 

California Environmental Data Exchange Network (CEDEN). 
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8.0 REPORTING 
 
 

All data will be submitted to SMARTS, and to the Regional Clearinghouse, called the Project Clean Water 

website, for data that is used to evaluate attainment of WQIP goals. All sampling results must be submitted to 

SMARTS within 30 days of receiving results from the laboratory. For details on reporting procedures if results 

exceed NAL benchmarks, see Section 7.0. 

  



 

   SAN SWMP/June 2015, Amendment 3/January 2022                                                D1-25 

 

9.0 HEALTH AND SAFETY 
 
 

Sampling sometimes may be necessary when the sampling location and/or the discharge create hazardous 

conditions. Safety precautions will be used at all times when conducting wet or dry weather monitoring. Safe 

practices are not limited to those listed here; all reasonable safety precautions should always be taken, based on site 

and current conditions. 

 

9.1       SAFETY GUIDELINES 
 

Samplers will follow these guidelines in the field: 

 
• Keep a first aid kit with field equipment. 

 

• Watch out for traffic along the access road when sampling or making observations. 
 

• Do NOT remain in open areas or stand under trees or tall structures if lightning is occurring in the vicinity. 
 

• Always watch your step; the ground may be wet and slippery, steep, or unstable. Do not attempt to climb 

down unsafe slopes. 
 

• Always wear clean, nitrile or polyethylene gloves when sampling. 
 

• Protect eyes and skin against contact with acids and other preservatives. 
 

• Use common sense when deciding whether to sample during adverse weather conditions. Do not sample 

during dangerous conditions, such as high winds or lightning. 
 

• Do not enter a confined space (spaces with limited or restricted means for entry or exit, and which are not 

designed for continuous occupancy). 
 

• Be familiar with Safety Data Sheets (SDSs) for all chemicals used in the field and when calibrating 

instruments. Know the health hazards and emergency medical treatments, and follow proper disposal 

instructions. 

 
 

9.2       SAFETY EQUIPMENT 
 

The following safety equipment is to be used wet and dry weather sampling: 

 
• Safety glasses 

 

• Nitrile gloves 
 

• Work boots or rubber boots 
 

• Safety vest 
 

• Hard hat 
 

• Flash light 
 

• Rain pants and coat 
 

The following safety equipment is in the vehicle and readily available for use during wet and dry weather 

sampling: 
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• First aid kit 
 

• Safety rope 
 

• Cellular telephone 



SAN SWMP/June 2015, Amendment 3/January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D-2 
MUNICIPAL AND BMP EFFECTIVENESS MONITORING PLAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix D – Stormwater Monitoring Programs  

SAN SWMP/June 2015, Amendment 3/January 2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



D2-1 
SWMP/June 2015, Amendment 3/January 2022 

APPENDIX D-2: MUNICIPAL AND BMP EFFECTIVENESS 

MONITORING PLAN 
 

1.0 BACKGROUND 
 

Provisions C.2, D.2, and D.4 of San Diego Regional Water Quality Control Board (Regional Water 

Board) Order No. R9-2013-0001 (the Municipal Permit) require wet and dry weather monitoring and 

assessment of storm water and non-storm water discharges. The monitoring program is structured 

around compliance with the Municipal Permit’s monitoring requirements at outfalls of the municipal 

separate storm sewer system (MS4), as well as elements of ongoing studies of the effectiveness of best 

management practices (BMPs). The objective of the monitoring program, as outlined in Provision D.2 

of the Municipal Permit, is to measure the effectiveness of the Authority’s jurisdictional runoff 

management program in reducing the discharge of pollutants in storm water from the MS4 to the 

maximum extent practicable (MEP), effectively prohibiting non-storm water discharges, and to guide 

pollutant source identification efforts. However, MS4 outfall wet weather monitoring will be 

performed as a part of the San Diego Bay Watershed Management Area (WMA) monitoring program 

rather than the Authority’s program, with dry weather investigations performed by the Authority. The 

results of the MS4 wet and dry monitoring programs will be used to support Copermittees’ efforts to 
track progress in achieving Water Quality Improvement Plan (WQIP) goals and guide further pollutant 
source identification. In addition to MS4 outfall monitoring, the Authority will continue to conduct 
BMP effectiveness sampling. This program began in 2006–2007 under the 2007 Municipal Permit 
(Regional Water Board Order No. R9-2007-0001), and meets two of the objectives of the Authority’s 
Sampling Plan: (1) to identify and rate sources of pollutants of concern (POCs) at SAN in terms of 
annual mass loading in storm water, the potential for reduction through BMP implementation, and the 

best combination of sources to address through BMP implementation to achieve pollutant load 

reduction objectives, and (2) to monitor the performance and effectiveness of BMPs. The BMP 

effectiveness sampling data may also be used in effectiveness assessments outlined in Provision D.4 of 

the Municipal Permit. Details on this sampling program are included in Appendix D-2C. 

 
The Municipal Permit mandates that the Copermittees in each WMA in the San Diego region jointly 

develop and implement a WQIP. The WQIP’s purpose is to identify the highest and focused priority 

water quality conditions in each WMA and specify numeric goals, strategies, and schedules to 

(1) achieve water quality standards in receiving waters, (2) protect receiving waters and associated 

habitats from MS4 discharges, and/or (3) support beneficial uses in receiving waters. The Authority, 

as one of ten Responsible Copermittees in the San Diego Bay WMA, will facilitate WQIP submittal 

by June 2015 for Regional Water Board approval (Caltrans is also participating in this process 

voluntarily). This will be followed by a 30-day public comment period, after which time the 

Copermittees will have 60 days to make any necessary changes.
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APPENDIX D-2A: MUNICIPAL WET WEATHER MONITORING 

PROGRAM 
 

2.0 INTRODUCTION 
 

Upon approval of the WQIP by the Regional Water Board, the Authority will be subject to new 

requirements for wet weather monitoring to comply with the goals, strategies, and schedules in the 

WQIP. This updated section of the Storm Water Monitoring Plan (SWMP) will take effect after the 

WQIP’s acceptance by the Regional Water Board. As stated in the Background Section of 

Appendix D-2, the San Diego Bay WMA monitoring program will perform the wet weather outfall 

monitoring described below, and not the Authority. However, the results will be used towards 

assessing the effectiveness of the Authority’s JRMP in attaining WQIP goals. Until the WQIP is 

accepted, the Authority will continue to implement its Transitional Wet Weather Monitoring Program. 

 
Table D2-1 summarizes the Authority’s wet weather monitoring programs under the Municipal 

Permit. Table D2-2 summarizes the Copermittees’ wet weather monitoring programs under the San 

Diego Bay WQIP.
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Table D2-1. Summary of the Authority’s Wet Weather Compliance Monitoring Programs 
 

Monitoring 

Program 

Regional or 

Jurisdictional 

Monitoring 

Agency 

Sample 

Type 

 

Analyses 
 

Station Type 
Frequency 

of Events 

Number 

of Sites 

Permit 

Reference 

 
Focused Priority 

Condition Monitoring1
 

 

 
Jurisdictional 

 

 
Authority 

 

 
Grab 

 
Metals (total and 

dissolved) 

 

 
MS4 

4 qualifying 

storm events 

(QSEs) and 

observations 

 

 
18 

 
2013 Municipal Permit: 

B.4, D.2.c.(5).(f) 

MS4 Outfall 

Discharge 

Monitoring 

 
Regional 

 
Copermittees 

Visual observations; 
in-situ field measurements; grab 

and composite samples 

Chemistry, 

toxicity, indicator 

bacteria 

 
MS4 Outfall 

 
Annually 

 
102

 

 

2013 Municipal Permit: 
D.2.c 

Notes: 

1. Sites for priority condition monitoring correspond with the sites in the Industrial Permit Monitoring Implementation Plan (Appendix D-1). 

2. There is one MS4 outfall within the Authority’s jurisdiction that will be monitored under the MS4 outfall wet weather monitoring program.
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Table D2-2. Summary of Copermittees’ Wet Weather Monitoring Programs 
 

Monitoring 
Program 

Regional or 
Jurisdictional 

Monitoring 
Agency 

Sample 
Type 

 

Analyses 
 

Station Type 
Frequency 

of Events 
Number 

of Sites 
Permit 

Reference 

San Diego Reference 
Streams and Beaches 

Special Study 

 
Regional 

 
Copermittees 

 

In-situ field measurements; 

grab (water) 

Indicator bacteria, 
toxicity, flow, 

precipitation, chemistry 

 

Receiving 

water 

 
3 QSEs 

 
6 

 

2013 Municipal Permit: 

D.3.a.(1) 

Riparian Area Special 

Study 

 

WMA 
 

Copermittees 
 

Grab (water) 
 

Metals (selenium) 
Receiving 

water 

50 events in 

2014 

 

5 
2013 Municipal Permit: 

D.3.a.(1) 

TMDL1 Receiving Water 

Monitoring 
of Chollas Creek 

 
Jurisdictional 

 
N/A to SAN 

 

Composite samples; grab 
samples (for bacteria) 

 

Indicator bacteria, metals, 
pesticides 

 

Receiving 
water 

 
3 QSEs 

 
4 

2013 Municipal Permit: 

D.1.d.(3).(f).(iii); Attachment 

E (Provisions 1, 4, and 6) 

TMDL1 Monitoring of 

Shelter Island Shoreline 

Park 

 
Jurisdictional 

 
N/A to SAN 

 
Grab (water) 

 
Indicator bacteria 

 

Receiving 
water 

 
Weekly 

 
5 

2013 Municipal Permit: 

D.1.d.(3).(f).(iii); Attachment 

E (Provision 5) 

 

TMDL1 Monitoring of 
SIYB 

 
Jurisdictional 

 
N/A to SAN 

Composite samples, grab (water); 

visual observations; in-situ field 

measurements 

 
Dissolved copper 

Receiving 

water and 

MS4 Outfall 

 
3 QSEs 

 
2 

2013 Municipal Permit: 

D.1.d.(3).(f).(iii); Attachment 

E (Provision 2) 

 

Hydromodification 
Monitoring Program 

(HMP) 

 

 
Regional 

 
N/A 

to SAN 

 
Visual observations; in-situ 

measurements 

Rain gauge and stream 

gauge analysis, channel 

assessments, flow, 

sediment transport 

 
Receiving 

water 

 

 
N/A 

 

 
N/A 

 
2013 Municipal Permit: 

D.1.c.(6) 

 
Long-term Receiving 

Water Monitoring 

 

 
Regional 

 

 
Copermittees 

 
In-situ field measurements; visual 

observations; trash assessment; 

grab; and composite samples 

Chemistry, nutrients, 
indicator bacteria, 

toxicity, bioassessment, 

trash 

 
Receiving 

water 

 

 
3 QSEs 

 

 
1 

 
2013 Municipal Permit: 

D.1.d 

Notes: 

1.  SAN is not named in these TMDLs; TMDLs are included here because they apply to San Diego Bay, a receiving water body of the Authority.

DEH = (San Diego County) Department of 
Environmental Health 

N/A = not applicable 

NA = not available 

IDDE = illicit discharge detection elimination 

MLS = mass loading station 

SIYB = Shelter Island Yacht Basin 

TMDL = total maximum daily load 

TWAS = temporary water assessment station



 

2.1     MONITORING FREQUENCY 
 

Provision D.2.c.(2) of the Municipal Permit requires sampling at outfall discharge monitoring 

locations once per year. Collectively, the wet weather events monitored by the Copermittees must 

represent the range of hydrologic conditions experienced in the San Diego region. 

 
2.2     SITE SELECTION 

 

Outfalls 12 and 15 are the major outfalls currently under the jurisdiction of the Authority. An outfall 

associated with a non-industrial drainage area is classified as major if it meets one of the following 

criteria: 

 
• A circular pipe having a pipe internal diameter of greater than 36 inches 

 
• Discharge from a single conveyance other than a circular pipe that is associated with a 

drainage area of more than 50 acres 
 

An outfall associated with an industrial drainage area is classified as major if it meets one of the 

following criteria: 

 
• A circular pipe having a pipe internal diameter of greater than 12 inches 

 

• Discharge from a single conveyance other than a circular pipe which is associated with a 

drainage area of more than 2 acres 
 

The two major outfalls within the Authority’s jurisdiction drain industrial areas but are tidally 

influenced and cannot be safely monitored. Two upstream proxies were originally chosen for 

monitoring. However, the second alternate upstream monitoring location (in drainage basin 15) was 

determined to be submerged in tidal water and is therefore not a viable sampling location. Monitoring 

location site C-B12-9a will be sampled as a representation of SAN’s wet weather discharge to the 

MS4. This meets the Municipal Permit Provision D.2.a.(3)(a)(ii) requirement for the Authority of at 

least one wet weather MS4 outfall discharge monitoring station for each Copermittee within each 

WMA. 
 

 
Table D2-3. Authority MS4 Outfall Discharge Monitoring Station 

 

 

Drainage 
Basin 

 

Monitoring 
Location ID 

 
Latitude 

 
Longitude 

Outfall 

Diameter 

(inches) 

 

Sampling 
Method 

 
Location Description 

 
Accessibility 

 
12 

 
C-B12-9a 

 
32.734697 

 
-117.202831 

 
N/A 

Visual 

Observations, 

Grab/Composite 

Inlet pipe of Terminal 2 

West Oil-Water Separator 
(OWS) at storm drain inlet 

 
Accessible 

Notes: 

N/A = not applicable 
 

2.3     VISUAL OBSERVATIONS 
 

Visual observations will be recorded at site C-B12-9a during each wet weather monitoring event. 

Visual observations will include a narrative description of the state (location, date, duration of the 

storm event, rainfall estimates, and duration of the preceding dry period) and the measured storm 

water flow rates and volumes at the site through the duration of the storm. 
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D2-6 SWMP/June 2015, Amendment 3/January 2022 

2.4     FIELD AND ANALYTICAL MONITORING 
 

The Municipal Permit requires both field and laboratory analytical sampling during wet weather MS4 

outfall monitoring. Five field parameters will be analyzed during each wet weather sampling event: 

pH, temperature, special conductance (SC), dissolved oxygen (DO), and turbidity. Additionally, grab 

samples will be collected for laboratory analysis of hardness and indicator bacteria. 

 
The laboratory parameters listed in Table D2-4 will be analyzed. Site C-B12-9a will be used to 

comply with sampling requirements under both the Municipal Permit and Industrial Permit. Therefore, 

analysis will be conducted for parameters required under both permits as a grab sample for the 

Industrial Permit (see Appendix D-1) and a composite sample plus grab samples for the Municipal 

Permit. San Diego Bay, the receiving water of the Authority’s wet weather outfall sampling locations, 

is Clean Water Act Section 303(d) listed for PCBs. Provision D.2.c.5.(f).(ii) of the Municipal Permit 

requires this parameter to be analyzed. The remaining constituents in Table D2-4 are derived from 

Table D-6 of the Municipal Permit, which presents a core set of constituents to be monitored at all 

MS4 outfall discharge monitoring locations. 

 
Apart from the grab samples listed above, all other constituents will be sampled using one of the 

following methods: 

 
1)   Time-weighted composite composed of hourly discrete samples, collected over the course of 

the storm or for the first 24-hour period, whichever is shorter; this sample may be collected 

using automated equipment 
 

2)   Flow-weighted composite collected using automated sampling equipment over the course of 

the storm or for the first 24-hour period, whichever is shorter 
 

3)   If automated compositing is not feasible, a sample composed from a minimum of four grab 

samples, collected for the first 24-hour period of a storm, or over the course of the entire 

storm if it is shorter than 24 hours
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Table D2-4. Analytical Monitoring Constituents for Wet Weather MS4 Outfall Discharge 

Monitoring Stations1
 

 

 
Conventionals 
and Nutrients 

Metals 

(Total and 

Dissolved) 

 
Indicator 
Bacteria 

 

 

Organics 

Total Dissolved Solids 

Total Suspended Solids 

Turbidity 

Total Hardness Total 

Organic Carbon Dissolved 

Organic Carbon Sulfate 

MBAS 

Total Phosphorus 

Orthophosphate 

Nitrite2
 

Nitrate 

Total Kjeldahl Nitrogen 

Ammonia 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Thallium 

Zinc 

Total Coliform 

Fecal Coliform 

Enterococcus 

Polychlorinated 
Biphenyls (PCBs)3

 

Notes: 
1. Source: Municipal Permit, Table D-6. 
2. Nitrite and Nitrate may be analyzed as Nitrite+Nitrate. 
3. Required per Provision D.2.a.3.(e).(vi).[a] of the Municipal Permit. San Diego Bay is 303(d)-listed for PCBs.  
MBAS = Methylene Blue Active Substances 

 
 

2.5     STORM WATER ACTION LEVELS 
 

The WQIP has incorporated Storm Water Action Levels (SALs) to measure progress toward meeting 

WQIP strategies and the effectiveness of implementation efforts. The Municipal Permit lists the SALs 

in Table D2-5 for discharges of storm water to the MS4: 
 

 
Table D2-5. Storm Water Action Levels for Dischargers from MS4s to Receiving Waters 

 

Parameter Units Action Level 

Turbidity NTU 126 

Nitrate+Nitrite (Total) mg/L 2.6 

Phosphorus (Total P) mg/L 1.46 

Cadmium (Total Cd)* μg/L 3.0 

Copper (Total Cu)* μg/L 127 

Lead (Total Pb)* μg/L 250 

Zinc (Total Zn)* μg/L 976 

Notes: 
NTU – Nephelometric Turbidity Units; mg/L – milligrams per liter; μg/L – micrograms per liter
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As specified with Table C-5 of the Municipal Permit, storm water samples with total metal 

concentrations that exceed the corresponding SALs will be compared with the California Toxics Rule 

criteria and the United States Environmental Protection Agency (USEPA) one-hour maximum 

concentration for the detected level of receiving water hardness associated with that sample. If the total 

metals concentration exceeds the SAL but does not exceed the applicable USEPA one-hour maximum 

concentration criterion for the level of hardness measured with sampling, the sampling result is not 

considered to be above the numeric SAL. SALs are not considered enforceable effluent limitations, 

but rather as a tool to support WQIP assessments, goals, and strategies. 
 

 

Focused Priority Condition Monitoring 
 

As required under Provisions B.2 and D.2.c of the Municipal Permit, parameters identified as priority 

water quality conditions in the San Diego Bay WQIP as the highest threat to receiving water quality in 

the Authority’s jurisdiction will be sampled and analyzed at the MS4 outfall monitoring location 

during wet weather events. The Authority will monitor copper and zinc concentrations in wet weather 

discharges as the priority pollutants contributing to impairments in receiving water quality, as 

determined in the WQIP. These priority pollutants will be monitored in all wet weather monitoring 

programs, encompassing the requirements of the Municipal Permit and the Industrial Permit. 
 
 
 

3.0 ASSESSMENTS 
 

The assessments used to evaluate the effectiveness of SAN’s MS4 monitoring programs are described 

in detail in Section 11.0. In summary, the following assessments, required per Provision D.4.b.(2) of 

the Municipal Permit, will be based on data collected during wet weather monitoring, and will be 

included in the WQIP Annual Reports and the Report of Waste Discharge. 

 
Monitoring Program Effectiveness Assessments: 

 
1)   Identify trends and conditions of MS4 outfall discharges and receiving water quality 

conditions in San Diego Bay. 
 

2)   Evaluate progress toward meeting the Authority’s WQIP goals for its Focused Priority 

pollutant concentration and load reductions. 
 

3)   Compare water quality sampling data and applicable SALs, and determine whether the 

analysis and assumptions used to develop WQIP strategies should be updated based on this 

comparison. 
 

4)   Identify progress made towards meeting storm water quality goals and pollutant load 
reductions from different drainage areas. 

 

5)   Identify data gaps in the current wet weather monitoring program and revisions necessary to 

collect sufficient data for thorough water quality condition analysis. 
 

6)   Identify modifications to the wet weather monitoring locations and frequencies necessary to 

identify pollutants in storm water discharges from the MS4s. 
 

Focused Priority Condition Assessments: 

 
1)   Identify data gaps and additional monitoring required to assess progress toward meeting 

water quality goals outlined in the WQIP.
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2)   Identify changes or additions to the priority water quality conditions. 
 

3)   Evaluate progress toward meeting WQIP long-term and short-term goals. 
 

4)   Identify necessary updates to WQIP strategies and schedules to meet established goals, as 

necessary. 
 

5)   Provide rationale for updates or changes to priority water quality conditions, strategies, 

and/or schedules, as applicable. 
 

6)   Include results from special studies related to water quality conditions or sources of priority 
condition pollutants, if applicable to the Authority. 

 

7)   Identify new and developing regulations, revised 303(d) listings, Basin Plan amendments, 

and/or Regional Water Board recommendations related to priority water quality conditions. 
 

8)   Identify the amount of resources applied to achieve established goals related to priority water 

quality conditions. 
 

9)   Evaluate the overall effectiveness of strategies implemented to achieve established goals.
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APPENDIX D-2B: MUNICIPAL DRY WEATHER MONITORING 

PROGRAM 
 

4.0 INTRODUCTION 
 

Background. Under the Municipal Permit, the Authority is required to develop and implement a 

program to detect and eliminate illicit connections and illegal discharges to the Authority’s MS4. This 

program is described in Section 3.0 of the Authority’s SWMP, “Non-Storm Water Discharge/Illicit 

Discharge Detection and Elimination Component.” 

 
The dry weather monitoring program has been updated to comply with the goals, strategies, and 

schedules in the WQIP for detecting and eliminating illicit discharges and to comply with 

Provision D.2.b of the Municipal Permit. These updates will take effect after WQIP’s acceptance by 

the Regional Water Board. Until the WQIP is accepted, the Authority will continue to implement its 

Transitional Dry Weather Monitoring Program. 

 
Non-Storm Water Discharges and Illicit Discharges. Non-storm water discharges, as defined by the 

Municipal Permit, include all discharges to and from an MS4 that do not originate from precipitation 

events (i.e., all discharges from an MS4 other than storm water). Non-storm water discharges can 

include discharges that are illicit (unauthorized), or National Pollutant Discharge Elimination System 

(NPDES)-permitted (authorized). An illicit discharge is any discharge to an MS4 that is not composed 

entirely of storm water, except discharges pursuant to an NPDES permit and discharges resulting from 

firefighting activities (40 Code of Federal Regulations [CFR] 122.26(b)(2)). An illicit connection is a 

connection to an MS4 that conveys an illicit discharge. Authorized discharges are those identified in 

Provisions E.2.a.(1) through E.2.a.(5) of the Municipal Permit and Section IV.A of the Industrial 

Permit and are not identified as a source of pollutants by the Authority. These are described in 
Sections 3.0 and 7.0. 

 
Dry Weather Field Screening Monitoring Program. A requirement and critical element of the Illicit 

Discharge Detection and Elimination program is a Dry Weather Field Screening Monitoring Program, 

as specified under Provisions D.2 and E.2 of the Municipal Permit. The purpose of the program is to 

identify non-storm water and illicit discharges, categorize these discharges as transient or persistent 

flows, and prioritize flows to be investigated and eliminated following implementation of the WQIP. 

The Authority will use the results of this program to assess the effectiveness of its Jurisdictional 

Runoff Management Program (JRMP) toward reducing or prohibiting non-storm water discharges 

(NSWDs) into the MS4. Under the transitional Dry Weather Field Screening Monitoring Program, the 

two MS4 outfalls solely within the Authority’s jurisdiction (i.e., Outfalls 12 and 15) were inventoried 

and incorporated into the MS4 map. The Authority also performs dry weather monitoring at selected 

stations where industrial wet weather monitoring occurs. Analytical monitoring may be conducted at 

any of these locations and serves two important purposes: (1) provide more information to help the 

Authority detect and eliminate illicit discharges and illicit connections, and (2) provide additional 

analytical data to help prioritize water quality issues, sources, and stressors during implementation of 

the WQIP and JRMP. Once the monitoring and assessment programs of the WQIP are adopted, the 

Authority will continue to conduct dry weather field screening monitoring and visual observations of 

the MS4 outfalls and other locations twice per year during dry weather conditions. 

 
Table D2-6 summarizes the Authority’s dry weather monitoring programs. Table D2-7 summarizes 

Copermittees’ dry weather monitoring programs under the San Diego Bay WQIP.



 

 
 
 
 

Table D2-6. Summary of the Authority’s Dry Weather Monitoring Programs 

 

Monitoring 
Program 

Regional or 
Jurisdictional 

Monitoring 
Agency 

Sample 
Type 

 

Analyses 
 

Station Type 
Frequency 
of Events 

Number 
of Sites 

Permit 
Reference 

 
MS4 Outfall 

NSWD and Field 
Screening 

 

 
Jurisdictional 

 

 
SAN 

Visual 

observations, 

in-situ 

measurements, 
grab (water) 

 

 
As needed 

for IDDE follow-up 

 

 
MS4 Outfall 

 

 
2 

 

 
2 

 
 

2013 Municipal Permit: 
D.2.b.; E.2.c; E.2.d; 

Dry Weather 
Industrial 

 

Jurisdictional 
 

SAN 
Visual 

observations 

 

N/A 
 

Drainage Area 
 

Monthly 
 

18 
Industrial Permit 1: XI.A, 

IGP Factsheet II.C 

Notes: 

IDDE = Illicit Discharge Detection and Elimination; N/A = not applicable 

 
 
 

 
Table D2-7. Summary of Copermittees’ Dry Weather Monitoring Programs 

 

Monitoring 

Program 

Regional or 

Jurisdictional 

Monitoring 

Agency 

Sample 

Type 

 

Analyses 
 

Station Type 
Frequency 

of Events 

Number 

of Sites 

Permit 

Reference 

TMDL1
 

Monitoring of 
Shelter Island 
Shoreline Park 

 

 
Jurisdictional 

 
N/A 

to SAN 

 

 
Grab (water) 

 

 
Indicator bacteria 

 
Receiving 

water 

 
At least 

5 per month 

 

 
4 

2013 Municipal Permit: 

D.1.c.(3).(f).(iii); 

Attachment E (Provision 
5); IO No. R9-2011-0036 

TMDL1
 

Monitoring of 
Chollas Creek 

 

 
Regional 

 
N/A 

to SAN 

 

Grab, visual 
observations, in- 

situ measurements 

 

 
Indicator bacteria 

 
Receiving 

water 

 
At least 5 per 

month 

 

 
3 

2013 Municipal Permit: 
D.1.c.(3).(f).(iii); 

Attachment E (Provision 
6) 

 
TMDL1

 

Monitoring of 

SIYB 

 
 

Jurisdictional 

 

 
N/A 

to SAN 

In situ field 
measurement, 

grab (water 
column), visual 

observations 

 
 

Chemistry, toxicity 

 
Receiving 

water and MS4 
Outfall 

 
 

1 

 
 

7 

 

2013 Municipal Permit: 
D.1.c.(3).(f).(iii); 

Attachment E (Provision 

2) 
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Table D2-7. Summary of Copermittees’ Dry Weather Monitoring Programs (continued) 

 

Monitoring 

Program 

Regional or 

Jurisdictional 

Monitoring 

Agency 

Sample 

Type 

 

Analyses 
 

Station Type 
Frequency 

of Events 

Number 

of Sites 

Permit 

Reference 
 

 
 

Long-Term 
Receiving Waters 

Monitoring 

 

 
 
 

Regional 

 

 
 
 

Copermittees 

In situ field 

measurement, 

visual 

observations, 

trash assessment, 

grab, and 

composite 

samples 

 

 
 

Chemistry, nutrients, 
bacteria, toxicity, 

bioassessment, trash 

 
 

 
Receiving 

water 

 

 
 
 

3 events 

 

 
 
 

1 

 
 

 
2013 Municipal Permit: 

D.1.b; D.1.c.(2); D.1.c.(3) 

San Diego 

Reference Streams 

and Beaches 

Special Study 

 

 
Regional 

 

 
Copermittees 

 

 
Grab (water) 

 

Indicator bacteria, 

chemistry, nutrients, 

bioassessment, flow 

 
Receiving 

water 

 
Weekly until 

dry 

 

 
10 

 
2013 Municipal Permit: 

D.3.a.(1) 

San Diego Bay 

Debris Study 

 

WMA 
 

Copermittees 
Grab, visual 
observations 

 

Trash assessment 
 

Receiving water 
 

2 events 
 

142 
2013 Municipal Permit: 

D.3.a.(2) 

Riparian Area 
Special Study 

 

WMA 
 

Copermittees 
 

Grab (water) 
 

Metals (selenium) 
 

Receiving water 
50 events in 

2014 

 

5 
2013 Municipal Permit: 

D.3.a.(1) 

Southern 
California Bight 

Monitoring 

 
Regional 

 
Copermittees 

 
Grab (sediment) 

 

Chemistry, toxicity, 
bioassessment 

 
Receiving water 

 

Dependent on 
program 

 
420 

 

2013 Municipal Permit: 
D.1.e.(1).(b) 

 
Regional Harbor 

Monitoring 
Program 

 
 

Regional 

 

 
RHMP 

Agencies 

In situ field 

measurement, 

grab (water, 

sediment), visual 

observation 

Water/sediment: 

chemistry, toxicity, 

bioassessment, trash, 

fish trawls; special 

studies (as needed) 

 

 
Receiving 

water 

 

 
1 event every 5 

years 

 
 

75 

 

 
2013 Municipal Permit: 

D.1.e.(1).(b) 

 

 
SMC Regional 

Monitoring 

 
 

Regional 

 
 

Copermittees 

 

 
Grab (water, 

algae, infauna) 

 
Chemistry, nutrients, 

toxicity and 

bioassessment 

 

 
Receiving 

water 

 
 

Annually 

Approximately 3 
sites per WMA, 

but may be 
randomly 
distributed 

 

 
2013 Municipal Permit: 

D.1.e.(1).(a) 

 

Beach Water 

Quality (AB411) 

 
Regional 

 
Copermittees 

 
Grab (water) 

 
Indicator bacteria 

 
Receiving water 

Weekly from 

April 1 through 
October 31 

 
4 

 
N/A 

Notes: 
1. SAN is not named in these TMDLs; they are included here because they apply to San Diego Bay, a receiving water body of SAN. 

DEH = (San Diego County) Department of Environmental Health; IDDE = illicit discharge detection elimination; MLS = mass loading station; MS4= municipal separate storm sewer system; 
N/A = not applicable; SMC = Southern California Stormwater Monitoring Coalition; SIYB = Shelter Island Yacht Basin; TBD = to be determined; TMDL = total maximum daily load; 
TWAS = temporary water assessment station; WMA = watershed management area 
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5.0 STORM DRAIN SYSTEM MAPPING (MS4 MAP) 
 

Pursuant to Provisions D.2 and E.2 of the Municipal Permit, the Authority has updated its MS4 map, 

provided in Appendix B, Figure for BMP SC-01. As defined by the Municipal Permit, an MS4 consists of all 

conveyances within the jurisdiction of the Authority that it owns or operates and that collect or convey storm 

water, including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man- 

made channels, and storm drains. 

 
The map identifies: 

 
• All segments of the MS4 owned, operated, and maintained by the Authority 

 

• Locations of all known connections with other MS4s not owned by the Authority 
 

• Locations of inlets and outfalls that collect and/or discharge runoff within the MS4 
 

• Receiving waters to which the Authority’s MS4 outfalls discharge. (Note: there are no receiving 

waters within the Authority’s jurisdiction) 
 

• Locations of the MS4 outfalls from which the Authority’s jurisdiction discharge. (Note: only 

two outfalls (12 and 15) discharge solely Authority runoff; other outfalls discharge 

comingled runoff). 

There are no MS4 outfalls with known persistent flows. Outfalls 12 and 15 are susceptible to tidal influences. 

The map also addresses all requirements of the Site Map under the Industrial Permit Section X.E., as 
described in Section 7.0. The accuracy of the MS4 map is confirmed during dry weather field screening and 
the map is updated annually. Some information in the most recent map is provisional, pending receipt of as- 

built drawings from ongoing construction at SAN. 

 

6.0 STATION INVENTORY 
 

An inventory of major MS4 outfalls in the jurisdiction of the Authority that discharge directly to the receiving 

water (the Navy Boat Channel, which is part of San Diego Bay) was completed per Municipal Permit 

Provision D.2.a.(1). As stated previously, only two MS4 outfalls discharge directly to the receiving waters 

from the Authority’s jurisdiction, and therefore these outfalls were selected for dry weather field screening 

and MS4 outfall discharge monitoring under the Municipal Permit, as shown in Table D2-8. 
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Table D2-8. Monitoring Stations for Dry Weather Field Screening Outfall Monitoring 
 

 

Drainage 
Basin 

 
WMA/HSA 

 

Monitoring 
Location ID 

 
Latitude 

 
Longitude 

Outfall 

Diameter 

(inches) 

 

Sampling 
Method 

 
Location Description 

 
Accessibility 

 

Dry Weather Flow 
Classification 

 
12 

San Diego 
Bay 

908.21 

 
DWO1 

 
32.736435 

 
-117.207825 

 
60 

 
N/A 

Outfall from runway, 
ramp, and taxiway area to 

Navy Boat Channel 

 
Inaccessible – tidally 

influenced 

 
Unknown 

 
15 

San Diego 
Bay 

908.21 

 
DWO2 

 
32.736435 

 
-117.736407 

 
54 

 
N/A 

Outfall from Terminal 2 

ramp and taxiway to Navy 

Boat Channel 

 

Inaccessible – tidally 

influenced 

 
Unknown 

Alternate Upstream Sampling Sites 

 
12 

San Diego 
Bay 

908.21 

 
C-B12-9a 

 
32.734697 

 
-117.202831 

 
N/A 

Visual 

Observations/ 

Grab 

 
Inlet pipe at storm drain 

inlet for T2W OWS 

 
Accessible 

 
Transient Flows 

 
 

 
15 

 
 

San Diego 
Bay 

908.21 

 
 

 
N/A 

 
 

 
32.735872 

 
 

 
-117.206794 

 
 

 
N/A 

 
 

 
N/A 

Effluent from the storm 

filter in the loading, ramp, 

and Remain Overnight 

parking area of 
Terminal 2. Site is 

submerged and cannot be 
safely monitored. 

 

 
 

Inaccessible – tidally 
influenced 

 
 

 
Unknown 

Notes: 
HSA = hydrologic sub area; N/A = not applicable; WMA = watershed management area 
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In compliance with Provision E.2.C of the Municipal Permit, the Authority also selected the Industrial Permit 

wet weather monitoring locations for dry weather field screening, since “MS4 outfalls and other portions of 

its MS4” are required to be investigated (Table D2-9). 
 

 
Table D2-9. Additional Sampling Locations for Dry Weather Monitoring 

Sampling 

Location ID1 

Drainage 

Basin 

Sampling 

Method 
Location Description 

C-B03-1c 32 Grab3 Sheet flow at storm drain inlet, over zipper line in oval 

C-B03-2 3 Grab3 Sheet flow at storm drain inlet by blast fence 

C-B05-4 5 Grab3 Sheet flow from taxiway near storm drain inlet at generator area 

C-B06-5a 6 Grab4 
Inlet pipe in manhole downstream of Central Receiving and 

Distribution Center (CRDC) BMPs 

C-B08-8 8 Grab4 Sheet flow from the loading area of Terminal 1 

C-B12-9a 12 Grab5 Inlet pipe at storm drain inlet near Terminal 2 West 

C-B05-13 5 Grab3 Sheet flow at storm drain inlet near DHL 

C-B06-14 6 Grab4 
Sheet flow at storm drain inlet near FedEx loading area and material 

storage 

C-B06-15a 6 Grab3 
Sheet flow at storm drain in front of Airport Rescue and Fire- Fighting 

Facility (ARFF) 

C-B06-16a6 6 Grab4 Inlet pipe at trench drain draining storage area near Commuter Terminal 

C-B06-17 6 Grab3 Sheet flow from taxiway and at aircraft parking area 

C-B15-18a 15 Grab3 Sheet flow at trench drain near Gate 46 

C-B06-19 6 Grab3 Sheet flow at NE drain in Allied Aviation’s operating area 

C-B08-20a 8 Grab3 
Inlet pipe near the Terminal 1 blast fence, downstream of the Remote 

Fueling Facility (RFF) 

C-B03-217 3 Grab3 StormFilter effluent at west corner of Signature FBO 

C-B05a-23 5a Grab3 Trench drain near ASB loading/unloading area 

C-B05a-24 5a Grab3 Sheet flow at storm drain inlet by ASB cargo/maintenance area 

C-B06-25 6 Grab3 Inlet pipe downstream of the BMP at Airport Fueling Operations (AFO) 

Alternate Sampling Location 

C-B08-228 8 Grab3 Sheet flow from runway area taken south of the perimeter road 
 

Notes: 

1. Sampling locations C-B05-3 and C-B09-10b are no longer being sampled for compliance purposes because these sites are non-industrial (i.e. 
parking lots). Sampling locations C-B07-6 and C-B07-7 have been retired due to Terminal 1 Construction. 

2. Drainage basin has changed from 1 to 3 at this site because of the decommissioning of part of the storm drain line in Taxiway C, linking the 
site to Outfall 1. It now drains to Outfall 3 and is located in a runway oval. 

3. Grab sample will be collected manually. 

4. Grab sample will be collected using automated sampling equipment. 

5. Grab sample will be collected using automated sampling equipment. If San Diego Bay MS4 sampling is occurring during the same storm event, the 

equipment will be set to collect a composite. Manual grab sampling is difficult because of the high volume of traffic. 

6. Sampling location moved back to C-B06-16a following completion of construction and closing of construction staging yard. 

7. Sampling location replaced sites C-B01-11 and C-B03-12 and drains from basins 1 and 3 via a StormFilter BMP. 

8. Alternate sampling location for runway. If site C-B03-1c is inaccessible for safety reasons, site C-B08-22 will be sampled instead. 
 
 

7.0 DRY WEATHER FIELD SCREENING 
 

Field screening of dry weather MS4 outfalls and inlet monitoring locations will be scheduled to coincide with 

two of the monthly visual inspections as required under Section XI.A of the Industrial Permit. Field and 

laboratory analytical sampling will occur as needed to facilitate IDDE investigations or to gain additional 

data for WQIP updates. The Authority will retain records of all monitoring information, including calibration 

and maintenance records of monitoring instrumentation, for at least five years from the date of sample 

collection or measurement. This period may be extended by request of the Regional Water Board or USEPA 

at any time and will be extended during the course of any unresolved litigation regarding a discharge. 
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Field screening visual observations are performed after an antecedent dry period of at least 72 hours 

following a storm event with precipitation of more than 0.1 inch. Parameters include those required in 

Table D-5 of the Municipal Permit: 

 
• Station identification and location 

 

• Presence of flow, or pooled or ponded water 
 

• If flow is present: 
 

o Flow estimation (i.e., width of water surface, approximate depth of water, 
approximate flow velocity, flow rate) 

 

o Flow characteristics (i.e., presence of floatables, surface scum, sheens, odor, color) 
 

o Flow source(s) suspected or identified from non-storm water source investigation 
 

o Flow source(s) eliminated during non-storm water source identification 
 

• If pooled or ponded water is present: 
 

o Characteristics of pooled or ponded water (i.e., presence of floatables, surface scum, 
sheens, odor, color) 

 

o Known or suspected source(s) of pooled or ponded water 
 

• Station description (i.e., deposits or stains, vegetation condition, structural condition, observable 

biology) 
 

• Presence and assessment of trash in and around station 
 

• Evidence or signs of illicit connections or illegal dumping 
 

If flow or ponded runoff is observed at a dry weather field screening and analytical monitoring location, and 

there has been at least 72 hours of dry weather (defined as no storm producing rainfall greater than 0.1 inch), 

the Authority will make observations and attempt to ascertain the source of flow or ponding. This usually 

involves tracking the flow upstream and, if the source cannot be found and an illicit discharge is suspected, 

taking field measurements and collecting grab samples for analytical screening. 

 
The Municipal Permit requires that, for a Copermittee with fewer than 125 major outfalls, 80 percent of 

outfalls must be visually inspected during dry weather conditions. Because there are only two major outfalls, 

both outfalls must be screened during each monitoring event (2 outfalls * 80% coverage = 1.6 outfalls, i.e., 
2 outfalls). Informal field observations typically consist of a brief visual inspection, whereas a formal field 
observation completely documents the observations on a field form. For MS4 inspections, the Authority uses 
the MS4 Outfall Visual Observation Field Datasheet, developed by the Copermittees. The datasheet has four 
parts: general site description, atmospheric and runoff conditions, field screening observations (including 
flow estimates) and a trash assessment. The field datasheet is reviewed and updated annually by the 
Copermittees as a group. 

 
A description of the MS4 Outfall Visual Observation Field Datasheet sections follows. 

 
General Site Description 

This section provides basic information (such as the location, date, time, and conveyance type) as well as a 

history of the flow status, indicating whether a site has previously been subject to persistent dry weather flow. 

 
Atmospheric and Runoff Conditions 

This section of the form assesses the potential dry weather flow sources and destinations, and documents 

whether there is evidence of an obvious illicit discharge. Atmospheric conditions assessed include current 

weather, time and quantity of last rain, and tidal height, if applicable. 
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Field Screening Observations 

This section generally assesses the observed dry weather flow or ponded water (including variables such as 

odor, water clarity, the presence of floatables, and color, together with any visible deposits or stains) and the 

vegetation and biological characteristics of the area. Also recorded are flow estimates using the most 

appropriate method, including depth-velocity measurement, bottle-fill time, and leaf float velocity 

assessment. (This section needs to be completed only if flow or ponding is observed.) 

 
Trash Assessment 

The assessment of trash records the spatial extent, types, and amount of trash present. A photograph of the site 

can document the site conditions for the record and for future reference, and should be taken when deemed 

appropriate by monitoring personnel. 

 
A second field sheet, the Dry Weather Monitoring Field Datasheet, may be used if field screening 

measurements are taken. This field form contains much of the same information recorded on the MS4 Outfall 

Visual Observation Field Datasheet, with the addition of a Field Measurements section. Both the MS4 Outfall 

Visual Observation Field Sheet and the Dry Weather Monitoring Field Datasheet are in Attachment G. 

 
If field samples are required, some or all of the following constituents will be analyzed in a sample of the 

flowing or ponded water at the applicable dry weather monitoring outfalls or inlet locations, depending on the 

source of the suspected illicit discharge: 

 
• Specific Conductance (estimates of total dissolved solids [TDS] will be calculated from conductivity) 

 

• Water temperature 
 

• pH 
 

• Turbidity 
 

• Reactive phosphorus (ortho-P) 
 

• Nitrate nitrogen 
 

• Ammonia nitrogen 
 

• Surfactants (methylene blue active substances [MBAS]) 
 

Additional constituents may also be analyzed to help identify the illicit discharge. Results of the field 

screening will be recorded on the Dry Weather Field Monitoring Datasheet. Field screening Data Quality 

Objectives (DQOs) are summarized in Table D2-10.
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Table D2-10.  Data Quality Objectives—Field Screening 
 

 

Analyte 
 

Container 
Analytical 

Method 
Reporting 

Limits 

 

Accuracy 

Specific Conductance Plastic Field Meter 0.01 ±0.5% 

pH Plastic Field Meter 1-14  0.01 units 

Temperature Plastic Field Meter 0.01 °C 0.15 

Turbidity Plastic Field Meter 0.05 2% 

MBAS (surfactants) Plastic Field Kit 0.5 mg/L 0.125 

Nitrate, NO3-N Plastic Field Kit 1.35 mg/L 0.1 

Reactive Phosphorous, PO4-P Plastic Field Kit 0.07 mg/L 0.05 

Ammonia, NH3-N Plastic Field Kit 0.05 mg/L 0.05 

Notes: 

mg/L = milligrams per liter 
 

 

If the source of a non-storm water discharge or ponding cannot be identified and eliminated on the basis of 

field observations and screening alone, a grab sample may be collected and submitted for analytical 

laboratory analysis. Personnel conducting the monitoring will use their discretion as to the need to collect a 

grab sample at a particular site. The following factors will be considered: the results of the field screening 

analysis, the conditions and characteristics of the site and the runoff, the occurrence of illicit connections or 

illegal discharges at the location in the past, the conditions and uses in the tributary area, and other relevant 
factors. Once results of the analyses are available, they will be recorded on the Dry Weather Field Monitoring 

Datasheet for that site. 

 
If grab samples are collected, the following constituents will be analyzed in a laboratory certified by the State 

of California Department of Public Health: 

 
• Total hardness 

 

• Oil and grease 
 

• Diazinon and chlorpyrifos 
 

• Total and Dissolved cadmium, copper, chromium III, chromium VI, lead, nickel, silver, and zinc 
 

• Enterococcus, total coliform, and fecal coliform bacteria (Colilert and Enterolert may be 

used as alternative methods, with fecal coliform determined by calculations.) 
 

• PCBs 
 

If persistent flow (as defined in Section 4.1 below) is observed at any of the locations, additional parameters 

from Table D-7 of the Municipal Permit will be analyzed. 
 

Dry weather monitoring involves collection of grab samples only, and only when sampling is deemed 

necessary to identify the source of an illicit discharge. If sampling or analyses are conducted, records of 

monitoring information shall include [40 CFR 122.41(j)(3)]: 

 
1)   The date, exact place, and time of sampling or measurements 

 

2)   The individual(s) who performed the sampling or measurements 
 

3)   The date(s) analyses were performed
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4)   The individual(s) who performed the analyses 
 

5)   The analytical techniques or methods used 
 

6)   The results of such analyses 
 

 
Field Equipment Checklist 

 

The field equipment listed below will be used to conduct dry weather monitoring. This list will be reviewed 

prior to conducting monitoring to ensure that the proper materials are available. 

 
1)Field Notebook: 

 
o Site map 

 

o Monitoring station checklist 
 

o Photographs of monitoring stations 
 

o Monitoring datasheets 
 

o Point of Contact (POC) list 
 

o Health and Safety Plan 
 

2)Personal Protection Equipment: 
 

o Nitrile gloves 
 

o Protective eyeglasses or goggles 
 

o Steel-toed rubber boots/waders or work boots 
 

o Safety harness or flotation device 
 

o Hard hat 
 

o Safety vest 
 

o Safety rope 
 

3)General Equipment: 
 

o Digital camera 
 

o Cellular telephone 
 

o Extra batteries for all meters 
 

o Pick or manhole puller 
 

4)Sampling Equipment: 
 

o Sample collection equipment 
 

o Small, clear container for visual observations 
 

o Portable Field Test Kits, colorimeters or spectrophotometer, and reagents for meter
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o Multi-parameter or individual probes to measure temperature, electrical conductivity, pH, and 

turbidity 
 

o De-ionized water in squeeze bottles 
 

o Thermometer 
 

o Waste disposal bottles 
 

o Pump and tubing, or polypropylene bucket with rope, or a sampling rod 
 

o Sample bottles with preservatives 
 

o Coolers with bagged ice and bubble wrap 

 

o Extra sample containers 
 

o Flow measurement equipment (required equipment will depend on method used): 
 

▪ Measuring tape for measuring stream width 
 

▪ Folding scale for measuring stream depth 
 

▪ Flow meter or wristwatch 
 

5)Miscellaneous: 
 

o Clipboard 
 

o Pens and/or pencils 
 

o Permanent felt tip pen 
 

o Paper towels 
 

o Tape 
 

o Crate for carrying supplies and equipment 
 

7.1     NON-STORM WATER PERSISTENT FLOW 
 

The MS4 outfalls field screening monitoring conducted pursuant to the Municipal Permit Provision D.2.a.(2) 

revealed that neither of the major outfalls in SAN’s jurisdiction have persistent flows. As stated in 

Attachment C of the Municipal Permit, a persistent flow is defined as “the presence of flowing, pooled, or 

ponded water more than 72 hours after a measurable rainfall event of 0.1 inch or greater during three 

consecutive monitoring and/or inspection events.” Major MS4 outfalls will continue to be monitored for the 

presence of persistent flows as part of the MS4 outfall dry weather field screening monitoring program. 

 

8.0 SAMPLING PROCEDURES AND QUALITY ASSURANCE/QUALITY 

CONTROL 
 

Appendix D-1, Industrial Monitoring Implementation Plan, describes sampling and analysis procedures, 

instrument calibration procedures, and field and laboratory quality assurance and quality control (QA/QC) 

procedures for dry and wet weather monitoring programs. It also includes sections on data management and 

reporting, and health and safety.
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9.0 INVESTIGATION ACTION CRITERIA 
 

Reports of illicit discharges or illicit connections can originate from the following sources: 

 
• Field screening visual observations 

 

• Non-storm water analytical flow monitoring 
 

• Reports or notifications from hotlines or other sources 
 

If reports of illicit discharges originate from sources outside of field staff conducting field screening or 

monitoring, reports will be assessed in a timely manner. The validity of a report or notification will be based 

on the inspector’s best professional judgment, given the information that has been obtained. Valid reports will 

be prioritized for further investigation and all discharges reported and investigated. These reports will be 

included with the results (e.g., elimination of the discharge, enforcement actions issued, etc.) in the JRMP 

Annual Report Form as part of the WQIP Annual Report. 

 
Obvious illicit discharges (e.g., based on color, odor, or exceedance of an action level) and any discharges 

that pose an immediate threat to human health or the environment will be investigated immediately. Any of 

the following circumstances will be reported to the California Emergency Management Agency (CalEMA) in 

accordance with the California Hazardous Material Spill Release Notification Guidance: 

 
• Discharges or threatened discharges of oil in marine waters 

 

• Any spill or other release of one barrel or more of petroleum products at a tank facility 
 

• Discharges of any hazardous substances or sewage, into or on any waters of the state 
 

• Discharges that may threaten or impact water quality 
 

• Any found or lost radioactive materials 
 

• Discharges of oil or petroleum products into or on any waters of the state 
 

• Hazardous Liquid Pipeline releases and any rupture, explosion, or fire involving a pipeline 
 

Other non-storm water flows will be classified as persistent or transient. If a persistent flow is identified, 

monitoring personnel will use their discretion to determine whether a source investigation is necessary. The 

decision will be based on site-specific characteristics and may involve collection of analytical samples. If 

analytical samples are collected, the Authority will rely on the latest action criteria developed by the 

Copermittee dry weather monitoring workgroup, listed in Tables D2-17 and D2-18, to prioritize follow-up 

investigations. An exceedance of these criteria will necessitate a follow-up investigation to identify and 

eliminate the source causing the exceedance. Dry weather screening and analytical monitoring stations found 

to exceed dry weather monitoring criteria for any constituent will be given priority for further screening. 

 
Upon WQIP implementation, the presence of a pollutant causing or contributing to a 303(d)-listed status in a 

receiving water body and the presence of a pollutant identified as a high-priority or focused priority water 

quality problem by the Authority (i.e., copper and zinc) will also be cause for a prioritized source 

investigation. The relevant 303(d)-listed waterbodies are identified in Table D2-19.
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Table D2-17. Instantaneous Maximum Action Criteria for Analytes—Field Screening 
 

Analyte Action Level1
 Source and Notes 

 
pH (pH units) 

 
<6.0 or >9.0 

Municipal Permit and Ocean Plan water quality objective for 

discharges to Bays, Harbors, and Lagoons/Estuaries. Elevated pH is 

especially problematic in combination with high ammonia. 

Orthophosphate-P (mg/L) 2.0 USEPA Multi-sector General Permit 

Nitrate-N (mg/L) 10.0 Basin Plan and drinking water standards 
 

Ammonia-N (mg/L) 
 

1.0 
Based on workgroup experience. May also consider un-ionized 
ammonia fraction. 

 

 
Turbidity (NTU) 

 

 
225 

Municipal Permit and Ocean Plan water quality objective for 

discharges for Bays, Harbors, and Lagoons/Estuaries. Also base 

judgment on channel type and bottom, time since last rain, 

background levels, and, most importantly, visual observation (e.g., 

unusual colors and lack of clarity) and unusual odors. 

Temperature 
(F or C) 

Best Professional 
Judgment 

Base judgment on season, air temperature, channel type, shading, 
etc. 

 
 

 
Conductivity (mS/cm) 

 

 
 

Best Professional 
Judgment 

Values > 5 mS/cm may indicate IC/ID; however, EC may be 

elevated in some regions because of high TDS from groundwater 

exfiltration to surface water, mineral dissolution, drought, and 

seawater intrusion. Normal source ID and discharge elimination 

work is not effective in these situations. Knowledge of area 

background conditions is important. Values < 0.75mS/cm may 

indicate excessive potable water discharge or flushing. 

MBAS 

(mg/L) 

 

1.0 
Basin Plan, with allowance based on Workgroup field experience 
and possible field reagent interferences 

Notes: 

1. The referenced action level will not be the sole criterion for initiating a source identification. Dry weather monitoring data will be 

interpreted using the various available information, including best professional judgment and within- and between-site sample 

variability. 

MBAS = Methylene Blue Active Substance; mg/L = milligrams per liter, NTU = Number of Transfer Units, mS/cm = milli-Siemens per 
centimeter



D2-23 
SWMP/June 2015, Amendment 3/January 2022 

Table D2-18. Action Criteria for Analytes—Analytical Monitoring 
 

 

Analyte (Units) 
Action 
Level1

 

 

Source and Notes 

 
Oil and Grease (mg/L) 

 
15 

USEPA Multi-sector General Permit. If a petroleum sheen is observed, 

the sample will be collected from the water surface. Visual observations 

may justify immediate investigation. 

Diazinon (μg/L) 0.5 Response to diazinon and chlorpyrifos levels above 0.5 g/L will focus 

on education and outreach to potential dischargers in the target drainage 

basin. High levels will be investigated aggressively, as with other 

potential IC/IDs. 

 
Chlorpyrifos (μg/L) 

 
0.5 

Dissolved Cadmium 

(μg/L) 

 

16 
 
 
 
 
 

 
Municipal Permit and California Toxics Rule maximum daily action 

level (MDAL) criteria for saltwater used to determine the appropriate 

action level for individual samples. 

Dissolved Copper (μg/L ) 5.8 

Dissolved Chromium III 

(μg/L ) 

 

NA2
 

Dissolved Chromium VI 

(μg/L ) 

 

83 

Dissolved Lead (μg/L) 14 

Dissolved Nickel (μg/L) 14 

Dissolved Silver (μg/L) 2.2 

Dissolved Zinc (μg/L) 95 

 

Total Coliform 
(MPN/100mL) 

 
10,000 

Basin Plan objective for REC-1 bays and estuaries. The action level is 

reached if a single sample, verified with a repeat sample within 48 hours, 

exceeds 10,000 MPN/100mL. 
 

Fecal Coliform 
(MPN/100mL) 

 
400 

Municipal Permit and Basin Plan non-storm water instantaneous 

maximum. The NAL is reached if more than 10 percent of samples 

exceed 400 MPN/100mL within a 30-day period. 

Enterococcus 
(MPN/100mL) 

 

104 
Municipal Permit non-storm water and Basin Plan non-storm water 
instantaneous maximum designation for REC-1 waterbodies. 

Notes: 

1. The referenced action level will not be the sole criterion for initiating a source identification. Dry weather monitoring data will be 

interpreted using the various available information, including best professional judgment, and within- and between-site sample 
variability. 

2. There is no CTR action level established for Chromium III in saltwater. 

μg/L = micrograms per liter; mg/L = milligrams per liter; MPN/100mL = most probable number per 100 milliliters 

 
 
 

Table D2-19. Section 303(d)-Listed Receiving Water Bodies 
 

Receiving Water Body Pollutant of Concern Discharging Outfalls 

San Diego Bay Polychlorinated Biphenyls (PCBs) All 

San Diego Bay Shoreline, 
Downtown Anchorage 

Benthic Community Effects, 
Sediment Toxicity 

 

1, 2, 3, 4 

San Diego Bay Shoreline, 
at Harbor Island (East Basin) 

 

Copper 
 

5, 6, 7 

San Diego Bay Shoreline, 
at Harbor Island (West Basin) 

 

Copper 
 

8, 9, 10, 11 

San Diego Bay Shoreline, 
at Spanish Landing 

 

Total Coliform 
 

8, 9, 10, 11 
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10.0 INVESTIGATIONS AND ELIMINATION OF DISCHARGES AND 

CONNECTIONS 
 

Follow-up source investigations and procedures for the elimination of illicit discharges and connections will 

be conducted as described below. Source investigations will typically be conducted by the Environmental 

Affairs Department (EAD) monitoring personnel. Source investigations are initiated when observations, field 

screening results, laboratory analytical results, or a reported complaint suggest a reasonable potential for the 

existence of an illicit discharge. Obvious illicit discharges or connections (e.g., discharges exhibiting unusual 

color, odor, sheen, or high volume), or discharges that pose an immediate threat to human health or the 

environment, warrant immediate investigation. All other identified discharges of non-storm water must be 

prioritized and investigated in a timely manner. 

 
Investigations will result in the classification of all persistent non-storm water discharges into one of four 

endpoint categories, based upon the source of the discharge: 

 
     A—Natural in origin and conveyance 

 

     B—Illicit discharge/connection 
 

     C—Other non-storm water discharges 
 

     D—Unidentified 
 

Table D2-20 identifies potential characteristics of Endpoint A discharges, flows that are natural in origin and 

conveyance. A complete list of Endpoint A discharge categories is provided in Provision E.2.a.(3) of the 

Municipal Permit, and may include stream flows, springs, uncontaminated groundwater infiltration, and 

discharges of potable water. 

 
Illicit discharges (Endpoint B) may be identified using a combination of observations, field screening, and 

analytical results. Some common characteristics of illicit discharges are provided in Table D2-21. 

 
Other categories of non-storm water discharges that may be exempt from classification as illicit discharges 

are listed in Provisions E.2.a.(1) through E.2.a.(5) of the Municipal Permit. Non-storm water discharges must 

still be regulated as illicit discharges if they are found to exceed non-storm water action levels or to contribute 

to pollution in the receiving waters. Table D2-22 summarizes some categories of exempt non-storm water 

discharges. 

 
If the source of a discharge cannot be identified (Endpoint D), it will be addressed as an illicit discharge. This 
JRMP will be updated to address common and suspected sources of unidentified non-storm water discharges.
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Table D2-20. Characteristics of Endpoint A Discharges 
 

Example Potential Characteristics Potential Constituents 

Groundwater or spring seepage 
into the storm drain system 

Dissolved oxygen tends to be low 

Color tends to be clear 

Turbidity tends to be low 

Hardness tends to be high 

Total dissolved solids (TDS) tends to be high 

Bubbling into channel 

Seeping into MS4 pipe joints 

Cracks from tree roots 

Moist sides or bottom of channel 

High water table in region 

Iron 

Manganese 

Selenium 

Sodium 

Calcium 

Nutrients 

 

 
Table D2-21. Characteristics of Endpoint B Discharges 

 

Source Category Potential Characteristics Potential Activities 

Illicit Discharge or 
Connection 

Foam/suds (MBAS) 

Colored discharge 

Low Dissolved Oxygen 

Oil Sheen 

Chlorine Odor 

High pH 

Low pH 

Odor 

Nitrogen 

Phosphorus 

Metals 

Trash/Materials 

High Turbidity 

Total Coliform, Fecal Coliform, Enterococci 

Sediment 

Non-residential Car Washing 

Steam Cleaning 

Engine Cleaning 

Mat Washing 

Pool Discharge 

Concrete/Plaster 

Acid Washing 

Sewer overflows 

Construction 

Dumpster Leakage 

Greywater Discharge 

Over-Irrigation 
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Table D2-22. Categories of Endpoint C Discharges 
 

Source Category Potential Discharges 
 

 
 
 
 
 
 
 
 
 
 
 
 

Other Non-Storm 
Water Discharge 

Discharge covered under General Waste Discharge Requirements for Discharges from 

Temporary Groundwater Extraction and Similar Waste Discharges to San Diego Bay, 

Tributaries Thereto under Tidal Influence, and Storm Drains or Other Conveyance Systems 

Tributary Thereto (NPDES Permit No. CAG919001) or General Waste Discharge 

Requirements for Discharges from Groundwater Extraction and Similar Discharges to 

Surface Waters within the San Diego Region Except for San Diego Bay (NPDES Permit No. 

CAG919002)1
 

      Uncontaminated pumped groundwater 

      Discharges from foundation drains2
 

      Water from crawl space pumps 

      Water from footing drains3
 

Discharge has coverage under General Waste Discharge Requirements for the Discharges of 
Hydrostatic Test Water and Potable Water to Surface Waters and Storm Drains or Other 

Conveyance Systems within the San Diego Region (NPDES Permit No. CAG679001)4
 

Discharges to be Controlled through Statute, Ordinance, Permit, Contract, Order, or Similar 
Means5

 

      Air conditioning condensation 

      Individual residential car washing 

      Dechlorinated swimming pool discharges 

Emergency firefighting flows6
 

Controlled irrigation with BMPs implemented (as authorized under the Industrial Permit) 

Notes: 

1. Addressed as illicit discharge only if discharge does not have coverage. [Municipal Permit E.2.a.(1)] 

2. Provision E.2.a.(1) of the Municipal Permit applies to this category of non-storm water only if the system is designed to be 
located at or below the groundwater table to actively or passively extract groundwater during any part of the year. 
Provision E.2.a.(3) applies to this category of non-storm water discharge only if the system is designed to be located above the 
groundwater table at all times of the year and the system is expected to discharge non-storm water only under unusual 
circumstances. 

3. Provision E.2.a.(3) of the Municipal Permit applies to this category of non-storm water discharge only if the system is designed to 
be located above the groundwater table at all times of the year, and the system is expected to discharge non-storm water only 

under unusual circumstances. 

4. Addressed as illicit discharge only if discharge does not have coverage. [Municipal Permit E.2.a.(2)] 

5. Addressed as illicit discharge only if discharge is not controlled by Municipal Permit requirements via these means. [Municipal 
Permit E.2.a.(1)] 

6. Addressed as illicit discharge only if the Authority or the Regional Water Board identifies the discharge as a source of pollutants 
to receiving waters. [Municipal Permit E.2.a.(5)] 

 

Step 1—Location of Observation 
 

Source investigations begin at the location where the observations that initiated the investigation were made. 

If the observations were made by someone other than the current investigators, or if the initial observations 

were made more than several hours prior to the initiation of the source investigation, the investigation should 

begin with a thorough visual inspection of the location. Investigators will take Global Positioning System 

(GPS) coordinates at the site and fill in the Dry Weather Field Monitoring Datasheet. 

 
If flows exist, samples may be collected for field screening and laboratory analysis, as deemed appropriate by 

the investigators. If the illicit discharge is still occurring and is deemed to pose a substantial threat to 

resources and humans downstream, if feasible, actions should be taken immediately by the Authority to 

prevent or retard the discharge from flowing further downstream.
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Step 2—Source Tracking 
 

While at the observation location, the investigator should consult various resources (such as the MS4 map, 

land use maps, and aerial photographs) to determine the characteristics of the tributary areas. In some 

circumstances, the investigator may be able to identify probable sources of the illicit discharge based on the 

expected activities of certain upstream sites or the results of previous investigations and past dry weather 

monitoring reports. If so, the investigator may choose to go directly to these potential sources to investigate. 

If inspections of these potential sources do not reveal the source of the illicit discharge, or if potential sources 

are too numerous, then the investigator should track the discharge upstream. 

 
If the discharge has ceased, it may be impossible to track the source. In these circumstances, the investigator 

should document that the discharge has ceased and cannot be tracked. A brief drive or walkthrough survey of 

the tributary area should be conducted and documented to verify that there is no obvious source. In some 

cases, the sources may still be identified by evidence at the site or further upstream. For example, if a 

sediment laden discharge was reported, an upstream site may reveal signs of sediment discharge such as 

deposits along curbs or in inlets, signs of eroded slopes, or exposed soils lacking required BMPs. Roads and 

road gutters should be checked for evidence of flows such as runoff from vehicle washing or irrigation. Areas 

in a road that have been dug up and re-paved may indicate a new or illicit connection to the MS4. Finally, the 

investigator will look for evidence of recent or past dumping, such as wet and/or stained pavement or gutters. 

 
When source tracking, the investigator should use MS4 maps and other resources to aid in the investigation. 

Any traceable characteristic of the illicit discharge (color, constituents, odor, quantity, etc.) should be noted, 

as these will aid the investigator in tracking and identifying sources. The Authority’s strategy to source 

tracking is to track the discharge upstream, thereby reducing the tributary area and potential sources. While 

working upstream along the MS4, the investigator may encounter tributary pipes or inlets, and each should be 

evaluated for their potential to be the conveyor of the discharge. If a pipe or inlet is dry, it can automatically 

be eliminated if the illicit discharge is still occurring. If a pipe or inlet is the source of the flow in the main 

portion of the MS4, then the tracking should continue along that pipe or inlet. If the main portion of the MS4 

and the tributary pipe or inlet both contain flow, more detailed observations must be made. The investigator 

may be able to rule out a conveyance based on visual observations, characteristics of the illicit discharge, or 

field screening to identify constituents. 
 

 
Step 3—Inspection of Potential Sources 

 

Once the set of possible sources has been reduced to a manageable set, the investigator may choose to end the 

source tracking and continue the investigation by inspecting the various potential sources. Test strips or other 

field measurements can be used for quick preliminary results for multiple flows. However, if none of these 

potential sources can be identified as the source of the discharge or if the investigator cannot identify any 

potential sources, the source tracking may continue all the way to the source. It is generally easiest to track 

the largest flows first. If they are about the same size, start with the one that is easiest, shortest, or with the 

least number of junctions, or track those originating from areas with the greatest potential for illicit 

discharges. 

 
Tracking along underground MS4 conveyances is more difficult because observations can be made only at 

the locations of manholes, outlets, and inlets. The Site Map (Figure 3) will be useful for these investigations. 

When the map indicates the confluence of two MS4 conveyances or if an unmapped confluence is suspected, 

if possible, the investigator should make observations at the point of confluence. Otherwise, the investigator 

should make observations at the nearest manhole or access point upstream along each conveyance. Manholes 

will not always need to be checked if there are no junctions between them; however, the investigator should 

be aware that the source of discharge may be an illicit connection or unmapped confluence existing between 

observation points. Investigators MUST NOT ENTER A MANHOLE unless confined-space certified and 

following established safety procedures. The investigator should check surrounding inlets, the surrounding 

area, and appropriate Authority personnel or records for evidence of infrastructure construction or other 

activities that might have resulted in an illicit connection. In the case of chronic illicit discharges for which a 

source cannot be identified, the Authority may choose to conduct dye testing, smoke testing, video 

monitoring, underground visual inspections, and/or continued water monitoring at the suspected source(s).
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If flow is coming from another jurisdiction, the flow should be documented, and the relevant jurisdiction 

notified. Flows will not be tracked beyond the boundaries of Authority jurisdiction. 
 

 
Step 4—Discharge Elimination 

 

Once the source of a discharge has been identified, if the discharge is still occurring, it must be categorized as 

belonging to one of the four endpoints. 

 
If the flow is found to be an illicit discharge, it must be eliminated; other non-permitted, non-storm water 

flows should be also eliminated, when possible. The investigator(s) should contact appropriate Authority 

personnel who will issue the necessary enforcement mechanism to the discharger to ensure that alterations are 

implemented to terminate the discharge and clean up the discharge. In cases where the responsible party is 

present at the source, or the discharge poses a substantial threat to humans or the environment, the 

investigator may choose to confront the responsible party before appropriate Authority personnel arrive to 

terminate the discharge as quickly as possible. The actions required of the responsible party to eliminate the 

illicit discharge will vary, depending on the type of illicit discharge. Cleanup or remediation actions may also 

be required of the responsible party, depending on the type and impact of the illicit discharge. The P&EAD 

will also determine if the discharge is an isolated incident that will be addressed through enforcement 

procedures, or if the category of discharge should be prohibited as an illicit discharge, as specified in 

Provision E.2.a.(6) of the Municipal Permit. 

 
If a discharge is found to be coming from another jurisdiction, the Authority will formally notify a 

representative of the appropriate jurisdiction. 
 

 
Step 5—Damage Assessment 

 

After the discharge has been terminated, the inspector or other Authority personnel should travel downstream 

from the discharge to assess the impacts on downstream resources caused by the discharge. If downstream 

impacts are detected, additional remediation may be required of the responsible party and monitoring may 

also be necessary to ensure recovery of downstream areas. Authority personnel may also consider the level of 

downstream impact caused by the illicit discharge prior to deciding on which level of enforcement action is 

appropriate. 
 

 
Step 6—Reporting 

 

Based on the type of discharge and the damage assessment, the Authority may be required to immediately 

report the discharge to the Regional Water Board. The Authority submits the JRMP Annual Report Form to 

the Regional Water Board that includes a description of investigations and follow-up actions for illicit 

discharges and connections, reports the number of illicit discharges and connections identified, and reports 

the number eliminated for the previous fiscal year. Documentation and reporting requirements of non-storm 

water and illicit discharges are provided in Section 3.7.2. 

 

11.0    ASSESSMENTS 
 

Effectiveness assessments of SAN’s monitoring programs are described in detail in Section 11.0 of this 

SWMP. In summary, the following assessments, required per Municipal Permit Provision D.4.b.(1), will be 

conducted on the basis of data collected during dry weather monitoring, and will be included in the WQIP 

Annual Reports and Report of Waste Discharge: 

 
1)   Progress toward prohibiting non-storm water and illicit discharges into the MS4 through the IDDE 

Program 
 

2)   Comparison between water quality sampling data and applicable non-storm water action levels, and 

determination of whether the analysis and assumptions used to develop WQIP strategies should be 

updated on the basis of this comparison
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3)   Identification of progress made toward meeting non-storm water quality goals and pollutant load 

reductions from different drainage areas 
 

4)   Identification of data gaps in the current dry weather monitoring program and revisions necessary to 

collect sufficient data for thorough water quality condition analysis 
 

5)   Identification of modifications to the dry weather MS4 outfall discharge monitoring locations and 

frequencies necessary to reduce or eliminate pollutants in non-storm water discharges from the 

MS4s in the WMA pursuant to Municipal Permit Provision D.2.b.(1)
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APPENDIX D-2C: BMP EFFECTIVENESS SAMPLING 
 

12.0   INTRODUCTION 
 

Current and new BMP effectiveness studies will be incorporated into the wet weather monitoring program. 

These paired watershed and trend analysis studies, which started in 2006, are intended to evaluate the 

performance and effectiveness of structural and non-structural treatment control BMPs developed as part of 

recent SAN improvement projects, including the Green Build Terminal 2 West expansion and North Side 

improvements. The Authority will continue to evaluate the performance and effectiveness of BMPs, where 

possible, in the following ongoing studies: 

 
• Paired watershed monitoring – In a paired watershed study, one watershed is the control, within 

which no BMPs are added or removed; the other is the treatment (i.e., test) watershed, in which 

new BMPs are implemented. Two paired watershed studies are ongoing to evaluate BMPs in two 

land-use areas: airport gate area/ramp and short-term terminal parking lot. Four years of calibration 

monitoring have been conducted thus far. 

 

• Trend analysis monitoring – This involves tracking a single monitoring location for 10 years as 

new BMPs are implemented. The intended goal is to confidently establish a downward trend in 

pollutant concentrations. Eight years of monitoring have been conducted thus far. 

 

• Discrete BMP sampling – As a result of the completed development projects, a number of treatment 

control and LID BMPs have been installed throughout the airport property, such as CONTECH 

StormFilter systems, Oldcastle (Krystar) PerkFilter, and MetalZorb drain inserts, hydrodynamic 

separators, drain inserts, porous pavement, artificial turf, and bioswales. In an effort to evaluate the 

performance of these BMPs, the PerkFilter system, (which operates in a very similar way to the 

StormFilter)  installed in the Terminal 2 parking lot just upstream from the Drainage Basin 9 outfall 

and east of the Central Plant building was monitored and sampled for two storm events during the 

2013-2014 season and five events during the 2014-2015 season (site S-B09-3). Construction on the 

Terminal 2 Parking Plaza began September 2016, with the construction area designated and 

blocked off prior to that, hence discrete BMP sampling was paused at the PerkFilter. During the 

2018 TCBMP inspections, the PerkFilter was found to be locked and investigations are underway to 

verify that it remains active and can be sampled for future seasons. The StormFilter located west of 

the Central Plant building was removed during Terminal 2 Parking Plaza Construction in 2018. 

Monitoring and sampling at the PerkFilter location will continue during future seasons, once 

verified and maintained following its period of inactivity. Preliminary investigation of the airside 

StormFilter system just upstream of the new Drainage Basin 15 outfall, prior to the 2013-2014 wet 

season, indicated that it was tidally influenced and/or impacted by groundwater, and remains 

unsuitable for monitoring/sampling. This site was removed from the monitoring location list when it 

was first identified as being impacted.  

 

12.1   SAMPLING OBJECTIVES 
 

The objectives of BMP effectiveness sampling are to monitor the performance and effectiveness of BMPs. 

The performance of structural and non-structural BMPs will be evaluated at locations that receive runoff from 

both industrial and non-industrial drainage basins to answer two questions: 

 
• Are the BMPs reducing pollutant concentrations (for both primary and secondary POCs) to 

below benchmark values? 

 

• Are the BMPs achieving the short-term and long-term objectives for reducing the pollutant 

load of the primary POCs (i.e., copper and zinc)? 
 

Numeric goals are written into the WQIP for copper and zinc as the focused priority water quality condition 

for the Authority’s jurisdiction. Long-term or final numeric goals were established to meet copper and zinc 
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reductions for Fiscal Year (FY) 2033, and short-term or interim goals were set to measure progress at five- 

year increments. The Authority has identified strategies to meet these numeric goals, in addition to the core 

BMPs required by the Municipal and Industrial Permits. Strategies include increased frequency and 

effectiveness of sweeping, rubber removal, power washing, and catch basin cleaning, enhanced BMP 

inspections, and a source identification study to identify the highest pollutant generating activities and areas. 

 
Copper and zinc were identified as the priority POCs because they exceeded the benchmark values more than 

50 percent of the time; i.e., they had the highest exceedance frequencies airport-wide and for most of the 

outfalls and drainage basins. The other analytes that exceeded benchmark values are considered, for the 

purposes of BMP effectiveness sampling, secondary POCs. During the 2014-2015 wet weather 

monitoring, nine pollutants exceeded benchmark values more than 50 percent of the time. These 

pollutants are, in descending order of exceedance frequency, copper (total and dissolved), zinc (total and 

dissolved), Enterococcus, chemical oxygen demand (COD), biological oxygen demand (BOD), 

ammonia, aluminum, iron, and total coliforms (Amec Foster Wheeler, 2015). 

 
The number of samples required to evaluate the effectiveness of treatment control BMPs and BMP systems 

(i.e., combinations of structural and non-structural BMPs) is based on power analyses for the priority POCs. 

Based on the power analyses conducted in 2007, copper requires a feasible number of samples to produce 

meaningful data to compare to benchmark values, assess potential changes in mean concentrations over time, 

and detect differences between influent and effluent concentrations. The number of samples required for zinc 

is not considered feasible (Amec Foster Wheeler, 2007b). 

 
Based on the power analyses, 14 samples are required to compare mean concentrations with benchmark 

values in airport operations areas; 14 samples are also required to detect an 80 percent reduction in influent 

concentrations, either through treatment at a discrete treatment control BMP or through treatment by a BMP 

system. For parking lot areas, 17 samples are required to compare mean concentrations with benchmark 

values. 

 
The BMP effectiveness sampling programs are (1) Paired Watershed Monitoring, (2) Trend Analysis 

Monitoring, and (3) Discrete BMP Sampling. 

 
12.2   BMP EFFECTIVENESS SAMPLING PROGRAMS 

 
Data collected during the BMP effectiveness monitoring programs will be used to accomplish the following, 
per requirements of the Municipal Permit: 

 
1)   Evaluate BMP effluent analytical results against long-term and short-term water quality goals. 

 
2)   Compare BMP analytical data with WQIP numeric targets. 

 

3)   Evaluate the ability of installed BMPs to reduce pollutant loads to the maximum extent practicable 

(MEP). 
 

4)   Identify data gaps and additional monitoring necessary to evaluate BMP effectiveness. 
 

5)   Assess whether implemented BMPs are effective, and whether additional BMPs are required to 

reduce pollutants to meet water quality goals. 
 

Monitoring locations for BMP system monitoring are discussed below. 
 

Paired Watershed Monitoring 
 

The effectiveness of BMP systems is being evaluated by continuing, if possible, an ongoing paired watershed 

study to collect flow-weighted composite samples from a representative drainage basin and track trends as 

BMPs become fully implemented over time. In a paired watershed study, one watershed is the control, within 

which no BMPs are added or removed; the other is the treatment (i.e., test) watershed, in which new BMPs are 

implemented. 
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Two periods of monitoring are required: calibration and treatment. During the calibration period, the two 

watersheds are treated identically and a relationship between the control and treatment watersheds is 

established. 

 
Two paired watershed studies are being implemented. The first pair consists of the parking lots for Terminal 1 
and Terminal 2; the second pair is airport taxiway areas in Terminals 1 and 2. The paired watershed study 
calibration was conducted by the Authority during the four wet weather seasons from 2006-2007 through 

2009-2010; the paired watershed sites have since been modified in the following ways: 

 
• Paired watershed representing parking lots: The test parking lot watershed was originally represented 

by a composite of discharge collected at site S-B09-3 and S-B11-4. Access issues prevent sampling 

the StormFilter BMP unit in Basin 11, so it was determined that samples will be composed of Basin 

9 PerkFilter effluent. BMPs installed in Basin 9 include swales, tree planters, permeable pavement, 

and infiltration trenches. The control watershed remains the same. 

 

• Paired watershed representing airport operations: The test watershed for airport operations was 

originally represented by site S-B08-14. The Authority evaluated a StormFilter installed in Basin 15 

for feasibility as a test location, because of the lack of new BMPs, either source control or treatment 

control, in Basin 8. Artificial turf was also installed in Basin 15, but this BMP is downstream of the 

potential monitoring location. Paired watershed monitoring will be delayed until the 

tidal/groundwater impacted situation in Basin 15 is resolved. 
 

Calibration of the paired watershed study locations was completed in 2010, when a sufficient number of 

results had been collected to derive regression relationships between the control and treatment watersheds. 

Treatment sampling was slated to begin in 2013-2014 and was expected to last three years. All six 

monitoring locations for the paired watershed study were put on hold for monitoring because of various 

ongoing construction activities of the development projects, and the tidal/groundwater impaction of the 

airside StormFilter BMP unit. Therefore, no paired watershed sampling was conducted during the 2013-

2014 through 2021-2022 seasons. The paired watershed BMP effectiveness monitoring is expected to be 

resumed when future conditions allow. As noted previously, the goal is to detect a significant reduction in 

copper and zinc concentrations and loads by 2033. 
 

Trend Analysis Monitoring 
 

Samples will continue to be collected for BMP effectiveness monitoring, but the trend analysis monitoring 

location is no longer site S-B06-12 because aircraft no longer taxi, park or load and unload near this location 

(i.e., old Commuter Terminal, which no longer operates as a terminal, and has instead become the main 

administration building for the Authority).The trend analysis location was moved and since 2017 pollutant 

trends monitoring has been performed annually on samples from site S-B12-12a. The goal is to obtain enough 

data to confidently establish a downward trend. The data must be carefully checked to meet all assumptions of 

the analysis before conclusions are drawn. The lack of an obvious downward trend does not necessarily mean 

that BMPs are not effective. This location should be sampled for a minimum of 10 years, or until all planned 

BMPs have been fully implemented. Eleven years of sampling had previously been conducted at site S-B06-

12. Table D2-13 and D2-14 present a summary of this sampling program.  

 
Table D2-13. Sampling Location for Trend Analysis Monitoring 

 

 
Drainage 

Basin 

 
Monitoring 

Location ID 

 

Samples 

per 

Season 

Minimum 

Number of 

Seasons 

to Sample 

 
Number of 

Seasons Sampled 

 
 

Description 

 
8 

 
S-B12-12a 

 
5 

 
10 

 
0 

Trend analysis site to 

determine reduction of 

pollutants over time 
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Table D2-14. Sampled Parameters at Trend Analysis Site 
 

Parameter 

Oil and Grease (O&G) 

pH  

Temperature 

Specific Conductance (SC)  

Total Suspended Solids (TSS)  

Biological Oxygen Demand 

(BOD)  

Chemical Oxygen Demand (COD)  

Total Hardness 

Total Metals (aluminum, copper, iron, lead, and 

zinc) 

Dissolved Metals (copper and zinc) 

Ethylene Glycol 

Particle Size Distribution 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Polychlorinated Biphenyls (PCBs) 

Chlordane 

Total and Dissolved Metals (Arsenic, Cadmium, Chromium 

III, Chromium VI, Lead, Mercury, Nickel, Silver) 

 

 
 

Discrete BMP Sampling 
 

Two treatment control BMPs were installed in the Remain Over Night (RON) Apron area as a component of 

the Green Build Terminal 2 West expansion project. These BMPs, a 1.75-acre artificial turf infiltration area 

and a StormFilter high-rate media filter, are designed to treat runoff from Drainage Basin 15 prior to 

discharging to the Navy Boat Channel. The RON Apron BMP Monitoring Plan (URS, 2009) describes the 

monitoring program that will be instituted to evaluate the effectiveness of these BMPs; major goals of the 

monitoring program, as outlined in the monitoring plan, are: 

 
1)   Document the effectiveness of the StormFilter BMP system in reducing pollutant of concern loads. 

 

2)   Document the estimated effectiveness of the infiltration BMP in reducing pollutant of concern 

(specifically, for copper and zinc) loads based on estimated influent flow rates. 
 

3)   Document the effectiveness of the airport-wide storm water and dry-weather runoff BMPs in 

reducing loads of pollutants of concern, specifically with respect to discharges from the RON Apron 

project to the Navy Boat Channel. 
 

4)   Assess SAN’s progress in meeting short- and long-term airport-wide pollutant reduction objectives. 

The initial long term (10-year) pollutant load reduction objectives (61 pounds per year of copper and 

35 pounds per year for zinc), and short-term (5-year) objectives (31 pounds per year for copper and 

17 pounds per year for zinc) have now been replaced by the WQIP goals, as discussed previously. 
 

5)   Determine the level of effort required to operate and maintain the BMPs. 
 

Ongoing evaluations of the StormFilter BMP have indicated tidal and groundwater issues, which have 
prevented sampling. Also, no monitoring wells were evident in the artificial turf area, so monitoring of that 
location was not feasible. In order to evaluate the performance of a high-rate media filter BMP, discrete BMP 
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sampling was instead performed during 2013-2014 and 2014-2015 monitoring seasons at the underground 
PerkFilter vault installed outside the Terminal 2 parking lot, east of the HVAC building. Table D2-15 presents 
the sampling locations for the discrete BMP sampling program. Analytes sampled for discrete BMP sampling 
are shown in Table D2-16. However, as discussed previously, before any further monitoring can be conducted, 
it is important to verify the BMP and ensure maintenance, including cartridge replacement, has been conducted.    

 

 
Table D2-15. Sampling Locations for Discrete BMP Sampling in Drainage Basin 9 

 

 
Drainage 

Basin 

 

Monitoring 

Location 

ID 

 

Samples 

per 

Season 

Minimum 

Number of 

Seasons 

to Sample 

 
 

Description 

StormFilter Media Filter BMP 

9 S-B09-3i 5 3 Oldcastle (Krystar) PerkFilter 
Influent 

9 S-B09-3e 5 3 Oldcastle (Krystar) PerkFilter 
Effluent 

9 S-B09-3b 5 3 Oldcastle (Krystar) PerkFilter 
Bypass 

Note: The Oldcastle (Krystar) PerkFilter operates in a similar manner to the Contech StormFilter since both 
contain metals-targeted media-filled cartridge filtration devices in underground vaults.  

 
 

 
Table D2-16. Sampled Parameters at Discrete BMP Sampling Sites 

Parameter 

Oil and Grease (O&G) 

pH  

Temperature 

Specific Conductance (SC)  

Total Suspended Solids (TSS)  

Oil & Grease 

Total Hardness 

Total Metals (aluminum, copper, iron, lead, and 

zinc) 

Dissolved Metals (copper and zinc) 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Polychlorinated Biphenyls (PCBs) 

Total Coliform 

Fecal Coliform 

Enterococcus 
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ABM
SIC
Codes 7521 Contact Information

Primary
Activity Parking Lot Management Adam Kellner Branch Manager

Drainage
Areas N/A P (619) 233-2000 C (619) 840-2997

Nearest
MS4
Inlet

< 200 ft. adam.kellner@abm.com

Address 3225 North Harbor Dr.

San Diego, CA 92101

 

Facility Description and Activities

Created: 7/26/2021 3:58:10 PM

1. The Authority leased from the Port of San Diego the “elbow” lot located on Harbor Island Drive. In the west half of the lot,
ABM was a parking management company that operated in the area up to December 2021. Since then, it has been operating
as an construction employee parking lot for the Arrive team contractors.

2. ABM was performing daily dry washing of customer vehicles on the west side of the parking lot. Cleaning items were
stored in container trailers. No wash water was generated. Spill kits were located on site within the container trailers. A wash
water management plan was submitted to the P&EAD for approval on August 23, 2021 and was approved on August 23,
2021.

3. There were no other activities besides the dry washing and commercial parking lot management.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Equipment storage

Fluid leaks

Outdoor apron washdown

Outdoor waste storage

Ramp/Taxiway scrubbing

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Aircraft, Ground Vehicle & Equipment Maintenance

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Erodible Areas

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC07 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC10 - 1, 2, 3, 4

SC12 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

SC16 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC20 - 1, 2, 3, 4, 5, 6

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
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ACE
SIC
Codes 7521 Contact Information

Primary
Activity Parking Lot Management Zach Woodward Manager

Drainage
Areas 03, 05, 06, 08, 09, 11, 12 P 6192911508 C 6199857441

Nearest
MS4
Inlet

< 200 ft. Zach_Woodward@aceparking.com

Address 3665 North Harbor Dr. #200 Mike DeGraffenreid Manager - General

San Diego, CA 92101 P 6192911508 C

michael_degraffenreid@aceparking.com

 

Facility Description and Activities

*** Note : Two separate contracts under ACE, shuttles and parking lots. At the moment of Annual/Audit Inspections both
contracts should be inspected together. Ace Parking:

1. ACE manages parking lots at CT, T1, T2PP and T2W, Long Term Parking Lot 1 (North Harbor), Employee Parking Lot, and
Long Term Parking Lot (Washington St.), Cell Phone Lot, NTC Parking Lot, Taxi Hold Lot, TNC Lot/Uber/Lyft, Economy Parking
Lot 1, Valet Lot, and Shuttle Hold Lot.

2. Jordan Auto Spa is a vendor to ACE that performs dry washing techniques at the valet car lot. A Wash Water Management
Plan was submitted to Environmental Affairs and the plan was approved on 5/4/2018. The work is performed in the valet
hold lot underneath a canopy. They are committed to 100% waterless car washing that will be followed per their approved
Wash Plan. Operational car washing supplies are stored in a truck dispatched to wash the vehicles that sign up for that
service. All other supplies are stored onsite at the Airport in a storage locker in the valet hold lot. Vendor is temporarily on
hold due to the ongoing pandemic.

3. There are 2 dumpsters in the parking lot at the base of the USO. SDCRAA is responsible for cleaning and having Republic
pick up dumpster trash.

4. 3 Electric Golf carts, 1 pickup truck, 1 valet van, and 1 Prius owned by SDCRAA and used by ACE.

5. The truck, Prius, and valet van, are serviced offsite. Golf carts are serviced onsite.

6. There is an inoperable sweeper stored under the awning attached to the garage that the tenant is in the process of
demobilizing.

7. Tenant receives fuel and stores it in a hazmat locker to fuel the leaf blower. Trucks, valet van, and Prius are fueled by
Menzies onsite in Lot 10.

8. Terminal parking lots are swept manually daily. Employee parking lots are swept 2-3 times per week manually. Lot 10 is
swept by hand 3-5x per week. TNC lot is swept 2x daily.

9. Minor parking lot repairs are performed by ACE but not in the past year. However, major work would be contracted out.

10. Outdoor material containers are located between Terminal 1 & 2 parking in a shed.

11. Cars are detailed at the Valet Lot using dry methods by Jordan Auto Spa.

12. Batteries are removed and properly disposed of by Specialized Vehicle Company.

13. Portable lavatories are provided in the TNC lot. Lavatories are maintained by United Site Services.
Ace Shuttles:
1.ACE
Parking Management supplies 32 blue, red, green and orange airport buses. The shuttle buses are under a separate contract
from the general parking lot management, but both are ACE. 2. The Shuttle Fleet of 32 propane buses are serviced off site. 3.
An above-ground propane tank is located in Lot 10 (Shuttle Hold Lot) for fueling. 4. Propane is delivered once per day by
Ferrell AutoGas. 5. Tenant owns 1 Ford Escape. The Ford Escape is serviced and fueled offsite.
6. ProDash is a subcontractor
to ACE that performs washing of the shuttle buses. The subcontractor uses a full capture/no runoff system for washing and
no supplies are stored onsite at Airport (all in van). An updated Wash Water Management Plan was submitted to the
Environmental Affairs due to a change in the vendor and is currently under review.
7 There are 4 sheds and two repurposed
parking booths they use to store materials.
8. Cal State Auto Parts recycles used auto parts, they come by 2x/week.
9.
Dragonfly Automotive comes by 2x/week to recycle used tires.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Equipment storage

Fluid leaks

Anti Freeze

Cleaning Solutions

Fuel (Gas)



Fuel spills,Fuel transfer

Fuel storage

Outdoor apron washdown

Outdoor waste storage

Tank fuel transfer

Trash collection

Vehicle parking

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Oil & Grease

Paints

Solvents

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 3, 4, 5, 6, 8

SC04 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC07 - 1, 2, 3, 6, 7, 8, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12

SC10 - 1, 2, 4

SC11 - 4, 7, 12, 13

SC12 - 2, 3, 4, 5, 6, 7, 8, 9

SC16 - 1, 2, 4, 6, 11

SC17 - 2, 5

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Air Canada Rouge & Jazz Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill Manager - General

Drainage
Areas 12 C (775) 771-0699

Nearest
MS4 Inlet 200 - 1000 ft. ksturgill@atsstl.com

Address 3665 North Harbor Dr. #223 Gina Vestal Environmental Contact

San Diego, CA 92101 P (619) 955-9396

GVestal@atsstl.com

 

Facility Description and Activities

** Fleet has changed to Air Canada Rouge and Jazz Airlines which are the low end less expensive division of Air Canada.

1. All equipment maintenance is done by ATS mobile.

2. All aircraft maintenance is performed by CAS (maintenance services). DGS provides cargo services. ATS brings all cargo
directly to the cargo building for DGS to load/unload.

3. Fueling is conducted by Menzies at gate. ATS conducts monthly station safety audits which include observing fueling. ATS
requests a poundage of fuel to be put into the aircraft prior to each fueling.

4. Cleaning of vehicles is done at the wash rack. No aircraft cleaning is performed at SDIA.

5. All ground handling activities are performed by ATS, a subtenant to Air Canada.

6. Tenant operates out of Gates 34. This gate is shared with Delta.

7. Lavatory services are nightly for flights and are performed on demand for flights that turn daily. Lavatory services are
done at the gate where the airplane is parked.

8. Potable water is flushed for 30 seconds on the ramp and allowed to evaporate.

9. ATS is a subtenant and performs services above the wing and below the wing for Air Canada Rouge. ATS does not
perform services for Air Canada Jazz.

10. Siemens conducts baggage belt maintenance and gate services.

11. Flagship conducts trash pickup service for tenant.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Fuel

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Oil & Grease

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5



Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 4, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Alaska Airlines
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Warren Paulsen Supervisor - Maintenance

Drainage
Areas 07, 8, 9 , 12, 15 P (619) 323-3535 C (949) 547-4896

Nearest
MS4
Inlet

< 200 ft. warren.paulsen@alaskaair.com

Address 3665 North Harbor Dr. #228 Jose (JJ) Hernandez Unknown

San Diego, CA 92101 P (619) 491-0164 C (619) 653-4379

jose.j.hernandez@unifiservice.com

 

Facility Description and Activities

1. DAL Global Services (DGAS) is a vendor to Alaska, and provides ground handling services and maintains their own vehicles.
GES maintains all Alaska owned equipment and vehicles. Maintenance operations and materials for DAL have moved to the
cargo area maintenance shop.

2. Alaska performs minor aircraft maintenance at the gate. Materials are stored indoors in the maintenance office, except for
two clam shell containers outside.

3. There are two clam shell containers stored outdoors, each containing two barrels. The barrels are used to contain
hazardous liquids.

4. GAT is contracted to perform cargo handling.

5. GES maintains Alaska equipment, trucks, AC carts, etc.

6. Aircraft parts and materials are stored indoors in the Material Storage Area between Gate 21 and Gate 22. All other
significant materials are stored outdoors and contained in two fire cabinets.

7. Wastes are stored in the Waste Accumulation.

8. Spill response materials for fuel and lavatory spills are kept in two carts, one located between Gate 20 and Gate 22, the
second located between Gate 26 and Gate 28.

9. Alaska operates out of gates 20 through 30 (20, 21, 22, 24, 26, 28, 28A, 28B, and 30). Gate 30 is shared with American.
Aircraft Remain Over Night (RON) at gates 20 through 28, and sometimes 30.

10. Aircrafts are dry washed only.

11. Contact Janet Baad for HAZMAT Business Plan.

12. Alaska and Virgin merged and are under one Single Operating System (SOS) since January 2018.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management SC01 - 1, 2, 4, 7



Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Allegiant Air
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill General Manager

Drainage
Areas 8 C (775) 771-0699

Nearest
MS4 Inlet 200 - 1000 ft. ksturgill@atsstl.com

Address 3707 North Harbor Dr. T2E John Gordon Manager - Regional

San Diego, CA 92101 P (702) 830-8842 C (360) 355-7581

john.gordon@allegiantair.com

Facility Description and Activities

1. All equipment maintenance is done by ATS mobile. Daily vital fluid checks are performed by ATS staff and monthly
Preventive Maintenance Inspections are conducted by ATS Mobile. ATS is a subtenant to Allegiant.

2. Fueling is conducted by Menzies at the Gates. ATS conducts monthly station safety audits which include observing fueling.
ATS requests a poundage of fuel to be put into the aircraft prior to each fueling.

3. Cleaning of vehicles is done at the washrack. No aircraft cleaning is performed at SIDA.

4. All aircraft maintenance is performed by PAM (Flightline).

5. Tenant does not have a permanent gate, but frequently uses Gate 13 where they RON.

6. Potable water is flushed for 30 seconds on the ramp and allowed to evaporate.

7. ATS is a subtenant of Allegiant and performs services above the wing and below the wing for Allegiant.

8. Flagship conducts trash pickup service for tenant.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Fuel

Fuel (Diesel)

Hydraulic Fluids

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Rubber Particulates

Sediment

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5



Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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American Airlines
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Sumner Rabin Compliance Coordinator

Drainage
Areas 6, 07, 8 , 12 P C 6198696940

Nearest
MS4
Inlet

200 - 1000 ft. Sumner.rabin@aa.com

Address 3707 North Harbor Dr. #103 Pamela Bosson Manager - Station

San Diego, CA 92101 P 6198819540 C 6198466348

pamela.bosson@aa.com

Facility Description and Activities

1. Menzies Aviation is contracted to perform all fueling ac vi es. (Effective October 10, 2012) Aircra�, vehicles and 
equipment are fueled where they are parked.

2. In August 2015, American scraped two (2) 8,400 gallon Jet A fueling trucks and one (1) combination 400 gallon diesel/350 
gallon gasoline fueling truck that were not operational. One (1) 10,000 gallon Jet A fueling truck may be kept for use, but old 
trucks will be removed. The trucks are branded with Menzies decals. Menzies is responsible for their maintenance. As of 
September 2019, the one (1) 10,000 gallon Jet A fueling truck is not kept for use.

3. Aircra� maintenance is performed by American's own mechanics. Minor maintenance is performed at the gate. 
Emergency maintenance is conducted at the former wash rack south of the remote fueling facility or where the aircra� is 
parked if it cannot be moved.

4. Vehicles and equipment maintenance is contracted to subtenant Menzies as of January 14, 2022. Maintenance is 
performed indoors where possible, larger GSEs may be serviced outdoors with appropriate BMPs.

5. Menzies is a subtenant to American and leases one garage space of the Airline Support Building (ASB).

6. The wash rack was no longer in use as of May 2016. The wash rack was taken out and returned to the Authority in 
September 2016.

7. Envoy is contracted to clean aircra� inside overnight.

8. Siemens is contracted to maintain jet bridges and belts.

9. American does not perform deicing operations (effective 2012).

10. American no longer does freight/cargo handling. GAT receives mail, supplies, cabin supplies, etc. for American. GAT is 
a subtenant to American and utilizes the cargo space adjacent to Menzies at the Airline Support Building.

11. American Airlines has three designated waste accumulation areas - one between Gates 31 and 32, one in the shed, 
and one hazardous waste area at Menzies Cargo (ASB).

12. Heritage Environmental Services is contracted to collect hazardous wastes accumulated by American Airlines. Some 
are recycled and some are treated and disposed of.

13. Tenant has an Emergency Contingency Plan, a Spill Prevention, Control, and Countermeasure Plan, FOD Plan, and 
County Hazardous Materials Permit.

14. USAirways and American opera ons completely merged in April 20

15. 15. USAirways merged into American's plan, policies, and procedures in April 2015.

16. As of September 2019, American no longer operates out of Gate 24, 26, 28.

17. Potable water training is given immediately when an employee is hired and records are kept on site.

18. Spill carts are located at Gate 23 and 27.

19. Electric vehicle charging stations are located at Gate 23, 34, and 28 (Gate 28 is out of service). They are waiting for 
new SDGE EV Charging units as of September 2019.

20. Allied Waste (DBA Republic) is contracted waste hauler for the dumpster located at the Airline Support Building.

21. American operates out of gates 23, 25, 27, 29-34, and ASB/Cargo #4.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services Anti Freeze



Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Battery Acid

Cleaning Solutions

Degreasers

Food Waste

Fuel

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemical Wastes

Lavatory Chemicals

Oil & Grease

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5, 6

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 5, 7, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC09 - 8, 9

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10

SC12 - 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Aircraft Rescue & Fire Fighting
SIC
Codes 9224 Contact Information

Primary
Activity Airport Rescue & Fire Fighting Derrin Austin Not Available

Drainage
Areas 6

Nearest
MS4
Inlet

< 200 ft. daustin@sandiego.gov

Address 3698 Pacific Hwy. Wayne Thomas Unit Operations Manager

San Diego, CA 92102 P 6194002710

wthomas@san.org

Facility Description and Activities

1. Four fire fighting vehicles are stored and fueled indoors by Menzies.

2. Maintenance is done by Southern California Fleet Services in flat dirt parking lot area away from storm
drains or within the
ARFF station. All waste is taken off site by Inland Fire mechanics. Southern California Fleet
Services brings in all maintenance
equipment and fluids.

3. There are two storage areas outside the ARFF building. A shed in front of the ARFF houses the 3% foam,
Purple K powder
fire retardant and empty drums. A second container/shed holds tools and res.

4. Firefighting equipment and foam testing is performed once a year on the North ramp. The foam system testing uses a No
Foam System - directly connects to the trucks, bypassing the foam intake, and using only water to accomplish the same
results with no foam waste on the ramp. Only water sprays on the ramp. Ocean Blue is
contracted to collect all runoff from
the exercise. They barricade all storm drains and ramp area to collect test
water. They vacuum up all runoff and (and residual
or accidental foams) for proper disposal. The nearest storm drain is connected to an oil/water separator that Ocean Blue
blocks the end of and vacuums out if necessary.

5. Trucks are detailed using dry methods in the back parking lot. If washing is required, it is conducted at the
Authority wash
rack. Once per year the trucks are waxed by an outside vendor.

6. The AFFF is stored in two locations. One is stored in 11 - 55 gallon drums sitting on top of the drip/catch trays inside the
storage shed. The other one is in an approximately 1000 gallon foam trailer outside and adjacent to the ARFF station.
Originally, the foam trailer was stored full in the bay with the trucks (1000 gal, 3% foam concentrate). But it was recently
moved to make space for ARFF vehicles.

7. Call station to reach all captains when needing to schedule a site visit.

8. ARFF are not responsible for equipment. It is all owned by the Airport Authority.

9. Airport Authority is responsible for storm drain cleaning and maintenance.

10. Flagship assists with the housekeeping of the ARFF facility.

11. Fleetwash washes the ARFF trucks.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Building & Ground maintenance

Drainage system maintenance

Equipment storage

Fire fighting equipment testing

Fluid leaks

Fuel spills,Fuel transfer

Herbicide usage

Outdoor waste storage

Pesticide usage

Tank fuel transfer

Trash collection

Vehicle parking

Cleaning Solutions

Degreasers (Citrus based)

Fire Fighting Foam

Food Waste

Fuel

Fuel (Gas)

Landscape Wastes

Purple K

Trash



Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Fire Fighting Foam Discharge

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4, 8

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6

SC04 - 1, 2, 3, 5, 6, 7

SC07 - 1, 2, 3, 7

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC09 - 1, 2, 3

SC10 - 1, 2, 3, 4

SC13 - 1, 2, 3, 5

SC16 - 1, 2, 4, 5, 6, 11

SC17 - 2, 6

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Avis Car Rental
SIC
Codes 7521 Contact Information

Primary
Activity Parking Lot Management Henry Markham Supply Chain Manager

Drainage
Areas N/A P (619) 688-5083 C (734) 740-7356

Nearest
MS4
Inlet

< 200 ft. henry.markham@avisbudget.com

Address 3225 North Harbor Dr.

San Diego, CA 92101

Facility Description and Activities

Created: 11/30/2021 12:29:44 PM

1. The parcel north of the “elbow” lot on Harbor Island Drive is leased from the Port of San DIego and is subleased to their
tenant, Avis. Avis primarily uses the lot for storage of vehicle overflow from their primary operations located by Liberator
Way. No other activities are occurring besides vehicle storage.

2. Portable lavatories are located in the north side of the lot.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Fluid leaks

Vehicle parking

Best Management Practices Applicable to Facility

Activities BMPs

Aircraft, Ground Vehicle & Equipment Maintenance

Lavatory Service Operation

Parking Lots

Drainage System Maintenance

Housekeeping

SC02B - 4, 5, 6

SC11 - 7, 11, 12, 13

SC16 - 1, 2, 3, 4, 5, 6, 14

SC17 - 1, 2, 3, 4, 5

SC18 - 1, 2, 3, 4, 5

* Appendix B provides descriptions for each BMP category.
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Bradford
SIC
Codes 4581 Contact Information

Primary
Activity Cargo Handling Arturo Cruz Lopez Manager

Drainage
Areas 6 P (619) 639-1201

Nearest
MS4
Inlet

< 200 ft. alopez@airportlogistics.org

Address 2247 West Washington St. Jovani Trujillo Supervisor - Ops

San Diego, CA 92101 P 6196391201 C 6194528143

jtrujillo@airportlogistics.org

Facility Description and Activities

1. Approximately 30 inbound (to the RDC) deliveries per day and approximately 5 outbound (from RDC to terminals) per day,
which include food products, plastic totes, bread racks, milk crates, donations, and outbound parcels for UPS or FedEx.

2. Delivery trucks of vendors for various tenants load and unload materials at CRDC front loading dock. Bradford transfers the
materials to their trucks at CRDC back loading dock for delivery to the tenants. Materials are delivered to tenant operating
areas on the ramps. Tenants oversee the delivery and staging of materials on the ramp, and properly store those supplies.
Recyclable materials and materials meant for disposal by a subcontractor/vendor are staged outside on the ramp until
Bradford returns for pick up. This includes crates, pallets, kegs, used wasted oil, and other plastic containers.

3. One refrigeration room and one cooler room in the warehouse.

4. The several trucks and vans used as a part of their operations are washed and all maintenance is done off site. (3 box
trucks and 1 cargo van).

5. Once per week (usually Sunday) trash and recycling is transported from the RDC to the main compactor area on the south
side ramp.

6. Trash containers are indoors and outdoors. Only two small gondolas with lids are outdoors and are kept in a covered area.

7. All cleaning products used are “green.” Building and facility is certified LEED Gold. Cleaning supplies are the "Greenworks"
line of products.

8. Outdoor sweeping in done on Sundays and sometimes Tuesdays.

9. Employees do annual training, including training on spill prevention and response, and batteries.

10. No hazardous materials are maintained or transported.

11. All materials are stored indoors.

12. Bradford does extraction and transport of grease from airport concessionaires. Extraction is done Monday’s,
Wednesday’s and Friday’s at 1am by two methods: (1) Extraction unit with the capacity of 130 gallons is rolled into a truck
and is transported to the terminals. The unit is then rolled into the terminals where hoses are used to extract the grease
from the tenants grease containers. The unit is then transported by truck back to the RDC, where the grease is then
transferred again into a large, indoor storage tank 865 gallon capacity; (2) the tenants empty their fryers at their close of shift
into lined buckets and we pick up the lined buckets and exchange them with replacements. In addition, there is a covered
225 gallon receptacle located at the front of the RDC for by-product material (grill scrapings).

13. Water is heated via solar heating system.

14. On a monthly basis, a grease recycling company (DarPro), contracted by the Authority, comes to the RDC and uses hoses
to transfer the grease from the storage tank into their trucks to transfer back to their facility. The WVO is converted into Bio
diesel and sheet metal stamping oil.

15. If needed, an offsite mechanic (Miramar Ford) assists with repairing Bradford's vehicles.

16. The landscaping outside of the CRDC is maintained by the landscaping company Aztec.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Cargo handling

Fluid leaks

Herbicide usage

Material loading/unloading

Anti Freeze

Battery Acid

Cleaning Solutions

Food Waste



Outdoor waste storage

Pesticide usage

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Fuel

Fuel (Diesel)

Hydraulic Fluids

Landscape Wastes

Oil & Grease

Paints

Pesticides/Herbicides

Recyclables

Sediment

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 3, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5

SC04 - 1, 2, 5, 6

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 6, 7, 8, 9, 10

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC09 - 2, 3, 5

SC10 - 1, 2, 3, 4

SC16 - 1, 2, 4, 5, 6, 11, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.
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British Airways Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier David Johnson Dnata Station Manager

Drainage
Areas 15 P C 6192521820

Nearest
MS4 Inlet < 200 ft. dave.johnson@dnata.us

Address 3707 North Harbor Dr. #117 Wayne Johnson Manager - General

San Diego, CA 92101 P (310) 846-2007

wayne.johnson@ba.com

Facility Description and Activities

1. British Airways operates out of Gates 48-51. Gate 48 is shared with Southwest, Alaska, JAL, Edelweiss, and Spirit.

2. British Airways aircraft fueling is carried out by Menzies.

3. British Airways has only one (1) vehicle and all maintenance of vehicle is performed offsite. Subcontractor dnata has 2
vehicles that are kept and maintained offsite.

4. Minor aircraft maintenance is performed at the gate by a British Airways flight engineer/mechanic.

5. Aircraft is not washed on site.

6. Heritage Environmental Services collects British Airways used oils monthly.

7. All freight/cargo handling is carried out by WFS. WFS occasionally receives deliveries (i.e. cabin supplies) for British
Airways. CAS became WFS in early 2017.

8. Tenant has used the Airport Storm Water Management Plan, and has an Emergency Contingency Plan, and a Spill
Prevention, Control, and Countermeasure Plan.

9. Do & CC Catering Co is a vendor for BA.

10. Dnata manages employees and equipment for BA. GSI became Dnata in January of 2017.

11. Lavatory services performed in-house.

12. The airport wash rack is used occasionally to wash equipment and vehicles. BA may contract power wash cleaning
services for a quarterly wash and/or steam clean. Company berms the area and vacuums the water.

13. Tenant has 1 spill kit located in house.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Fuel

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Lubricants

Oil & Grease

Paints

Rubber Particulates

Trash

Best Management Practices Applicable to Facility



Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Cartwright Termite & Pest Control, Inc
SIC Codes 7342 Contact Information

Primary
Activity Facility Maintenance Jim Patterson Pest Control Manager

Drainage
Areas 8 P 6199472625 C

Nearest
MS4 Inlet < 200 ft. Jim.patterson@cartwrightsdia.com

Address 3225 North Harbor Dr. Rob Cartwright CFO

San Diego, CA 92101 P 6192502013 C

rob@cartwright.sdcoxmail.com

Facility Description and Activities

1. Material storage (pesticides) is off-site at headquarters at 1376 Broadway El Cajon 92021.

2. Materials used for operational purposes, pesticides and relevant applicators, are stored in a covered container on
Cartwright trucks; those trucks are parked at the headquarters.

3. Miscellaneous equipment stored on-site behind fence at Gate 12 and are protected by overhead building awning.
Miscellaneous equipment include rodent control supplies, shop vac, ladders, etc.

4. Spill kit is readily available on-site, within the office at Gate 12 and are also stored on the Cartwright trucks.

5. Trucks that are used by Cartwright daily are for meeting with tenants, inspecting pest control equipment, and other day-
to-day tasks (not pest control applications) and are inspected daily for leaks and are well kept.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Fluid leaks

Outdoor waste storage

Pesticide usage

Tank fuel transfer

Trash collection

Metals

Oil & Grease

Pesticides/Herbicides

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 4, 5, 6, 11

SC07 - 1, 2, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 14

SC09 - 3

SC10 - 1, 2, 4

SC17 - 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Conrac Solutions
SIC
Codes 7521 Contact Information

Primary
Activity Parking Lot Management Tyler Mclean Facilities Manager

Drainage
Areas 3, 5 P (619) 574-0647 C (619) 709-0947

Nearest
MS4
Inlet

< 200 ft. tmclean@conracsolutions.com

Address 3355 Admiral Boland Way, Ste Q228 Catherine Jeffrey Facility Coordinator

San Diego, CA 92101 P (619) 574-0647 C (619) 674-8652

cjeffrey@conracsolutions.com

Facility Description and Activities

1. The San Diego Rental Car Facility was constructed with the purpose of supporting airport related rental car operations at
one convenient location. It includes a parking garage structure with a customer service area/rental car counter, and an area
to service rental vehicles (referred to as the Quick Turn Around Area or QTA). The building can hold up to 5,000 vehicles.

2. The QTA includes car washes, fueling, vacuums and other equipment to prepare cars for the customers.

3. The site has one fuel farm with three (3) underground storage tanks (UST). Each tank is 25,000 gallons and stores only
regular unleaded gasoline. The total gasoline storage is approximately 75,000 gallons. Fueling areas are on floors 1-3. There
are 12 pumps and 24 fueling stations on floors 1-3 (12 double sided fueling dispensers). The fueling island overflow can hold
up to 8,000 gallons, but will shut down fueling if it reaches 15 gallons. The fuel is provided by Tac Energy.

4. The facility has three oil water separators (OWS) that are each approximately 10,000 gallons.

5. The tank for the generator contains diesel fuel and is approximately 900 gallons. Fuel is provided by Tac Energy.

6. The oil room contains three (3) used oil containers that store 2,500 gallons each. There is one tank that stores new motor
oil, it is 2,500 gallons.

7. There are five (5) maintenance bays on floors 1-3. Only light maintenance including tire rotations and oil changes are done
one site. Heavy maintenance is conducted offsite. Some of the maintenance bays have used oil filter containers. All bays have
waste oil containers that feed into the waste oil pumps/containers that feed into the waste oil tanks described in item
number 6.

8. The car wash drains lead to the oil water separator. The water is recycled and reused in the car wash. The reclaimed water
tank can hold up to 4,500 gallons on each floor. The car wash also uses reverse osmosis (RO) to clean the water for the final
spray. The water that is not clean enough for the final spray is used in earlier steps within the car wash. The overflow from
the RO water tanks lead to the OWS. Approximately 220 gallons of car wash soap are stored within each car wash bay. Floors
2 and 3 have five (5) wash bays. The first floor only has three (3) wash bays. Approximately 3,700 (pre-Covid-19) cars are
washed per day.

9. The landscaping is done by Dreamscape and they visit the site three to four times per week. Herbicides are applied
biannually. Fertilizers are applied quarterly and pesticides are applied as needed.

10. ACT Enviro is the vendor for all major spills. The threshold for calling ACT Enviro is a 25 gallon spill. Several 55 gallon used
absorbent drums are utilized to collect used absorbent that will be removed by ACT Enviro. The 55-gallon drums are stored
within the oil room. The entire room acts as a secondary containment for over 500 gallons.

11. Dumpster/Compactor area cleaning is conducted in the service yard. Both compactors/dumpsters have drain lines that
first route through the oil/water separator and then connect to the sanitary sewer.

12. Calico Building Services is contracted to clean the front of the building, parking lots, and trash containers, and all
common building areas.

13. Sweeping is conducted on a rotating calendar. All parking lots are swept monthly, and it is conducted at night to maximize
the areas swept.

14. There are six (6) bioretention BMPs on the site. These TCBMPs are functioning well and drain within 24 hours.

15. Storage at the facility is under cover and within the building. Most materials are stored within cages on each floor against
the east side of the building.

16. Repair and maintenance on fuel systems in cars is done by Western Pump.

17. The fourth floor is only for vehicle/facility storage.

Significant Materials/Activities Potentially Exposed to Storm Water



Potential Pollutant Sources Potential Pollutants

Building & Ground maintenance

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Herbicide usage

Material loading/unloading

Outdoor waste storage

Pesticide usage

Ramp/Taxiway scrubbing

Trash collection

Vehicle parking

Cleaning Solutions

Degreasers (Citrus based)

Fertilizers

Floatables

Food Waste

Fuel

Fuel (Diesel)

Fuel (Gas)

Hydraulic Fluids

Landscape Wastes

Lubricants

Oil & Grease

Paints

Pesticides/Herbicides

Recyclables

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Parking Lots

Housekeeping

Safer/Alternative Products

Erodible Areas

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 3, 4, 5, 6, 8, 9, 10

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

SC04 - 1, 2, 3, 4, 5, 6, 7, 9

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 11, 12

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14

SC09 - 1, 2, 3, 5, 7

SC10 - 1, 2, 3, 4

SC12 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12

SC16 - 1, 2, 4, 5, 6, 11, 12, 13

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SC20 - 1, 3, 4

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.
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Delta Airlines
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Jason Kempster Manager - Station

Drainage
Areas 07, 12, 15, 6, 8 P 6194912800 C 2062952356

Nearest
MS4
Inlet

< 200 ft. jason.l.kempster@delta.com

Address 3835 North Harbor Dr. #107 Pauline Latino Environmental Coordinator

San Diego, CA 92101 P (619) 491-2800

Pauline.latino@delta.com

Facility Description and Activities

**Compass is contracted to fly planes for Delta. Compass does not hold lease space; however, they land airplanes at the San
Diego Airport.

1. WFS handles cargo for Delta.

2. Unified is Delta's subtenant for GSE maintenance. Unified operates the GSE maintenance shop located at the Airline 
Support Building (ASB). Unified performs vehicle and GSE maintenance for Delta. Maintenance is only performed inside the 
GSE maintenance shop at the ASB, none is performed on the ramp. In addition to maintenance, Unified provides ground 
handling and baggage services.

3. Ground support equipment, cargo containers, dollies, and other items are stored behind the ASB and west RON.

4. Delta's own technicians perform aircra� maintenance at the gates. PAM (Flightline) has a contract to perform aircra� 
maintenance with Delta as backup to Delta's technicians.

5. Vehicles and GSE were washed at the former Menzies' wash rack and will transition to washing at the Authority wash 
rack.

6. Spill kits are located at every gate with a larger cart on west ramp.

7. Delta/UNIFIED each performs regular inspections of vehicles/GSE and aircra� during fueling operations.

8. All fueling is performed by Menzies.

9. Flushing of potable water lines is not performed.

10. Hazardous wastes are collected by Nexeo Solutions LLC (formerly Ashland), who does liquid waste recycling.

11. Tenant has a Corporate Storm Water Pollution Prevention Plan, a Hazardous Waste Emergency Plan, a Hazardous 
Waste Management Plan, and a FOD Plan.

12. Delta operates out of gates 35-38, 46, 47, and ASB/Cargo #3 and #6.

13. A Hazardous Materials locker is in a roll up cage outside at Gate 47.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Drainage system maintenance

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Vehicle parking

Acetone

Anti Freeze

Battery Acid

Brake Fluid

Cleaning Solutions

Coolant

Degreasers (Citrus based)

Food Waste

Fuel

Fuel (Diesel)

Fuel (Gas)

Fuel (Jet)



Fuel (Sump)

Hydraulic Fluids

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Purple K

Rubber Particulates

Sealants

Solvents

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 3, 5, 6, 7

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 3, 5, 12

SC16 - 1, 2, 4, 6, 11

SC17 - 2, 5

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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DHL
SIC
Codes 4513 Contact Information

Primary
Activity Air & Ground Freight Sheryl Hannah Supervisor

Drainage
Areas 3, 5, 6 P 6193412756 C

Nearest
MS4
Inlet

< 200 ft. SHERYL.HANNAH@dhl.com

Address 225 Washington St. David Tabali Vendor - Primary Contact

San Diego, CA 92101

dtabali@casusa.com

Facility Description and Activities

1. DHL has one cargo plane (767 plane) that comes in the AM, departs in the PM.

2. DHL trucks come on site (through the WA St. entrance) to pick up cargo and take it back to off site facility for sorting.

3. WFS Cargo, which was previously IAS (vendor to DHL) unloads the plane and does all ground handling. CAS purchased IAS
within FY16. The airport has contracts with WFS (previously CAS/IAS) under the name IAS, which is why it may still be on
some current paperwork. WFS (previously CAS) does not lease space.

4. GDX also has 2 trucks that come on site to pick up cargo. Other vendors who drop off containers are Letter Ride and
FasTrucking.

5.Plane is loaded in the PM with material from incoming trucks.

6. ABX (vendor) does maintenance on the DHL plane on the ramp.

7. DHL ground service equipment is maintained and contracted through Signature/LGSTX. Equipment is taken to Signature if
maintenance is needed.

8. No washing of any equipment is performed on the ramp.

9. Signature fuel the DHL plane and ground service equipment.

10. Bathroom for the DHL portable lavatory is serviced by Diamond Environmental (twice a week).

11. There is one DHL office trailer on site.

12. There are two self contained Diamond port-o-potties on site for DHL employees.

13. There are 2 conex containers on the ramp where maintenance supplies and equipment are stored. This belongs to Atlas
Air.

14. Hazardous wastes are stored in clamshells outside.

15. All ground service equipment are parked on the ramp by the trailers.

16. DHL employees do safety training which includes spill response procedures.

17. Spill kit and supplies are located indoors in room at DHL trailer.

18. No aircraft lavatory services occur at SAN. All DHL aircrafts get serviced at PHX.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Cleaning Solutions

Degreasers (Citrus based)

Oil & Grease



Vehicle parking

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 5, 7, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC09 - 9

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC12 - 12

SC16 - 1, 2, 3, 4, 6

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Edelweiss
SIC Codes N/A Contact Information

Primary Activity Air & Ground Freight David Thomas Manager - Station

Drainage Areas 15 P (480) 241-2813

Nearest MS4 Inlet < 200 ft. david.thomas@dlh.de

Address 2040 Harbor Island Dr Esteban Alvarez Manager - Regional

San Diego, CA 92101 P (305) 979-5498

Esteban.alvarez@flyedelweissusa.com

Facility Description and Activities

All operations are currently on hold during the pandemic. No activity until possibly June 202

1. 1. Tenant operates out of gate 48 primarily with 51 as a backup.

2. Tenant has no office.

3. ATS conducts ground handling and operations.

4. Menzies conducts fueling.

5. Nevada Air Service is a maintenance vendor

6. LSG Sky Chef does catering for vendor.

7. ATS does interior airplane cleaning and SAS performs security operations.

8. Siemens conducts bridge support and belt system support.

9. Flights run 2x per week from May-Oct.

10. WFS Inc. handles cargo.

11. Flagship handles all waste for tenant.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Potable water flushing

Anti Freeze

Battery Acid

Cleaning Solutions

Fuel

Fuel (Diesel)

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Wastes

Lubricants

Oil & Grease

Sediment

Solvents

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

SC01 - 1, 7

SC02A - 1, 2

SC02B - 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13
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FedEx
SIC
Codes 4513 Contact Information

Primary
Activity Cargo Handling Nathan Muren Manager - Ops

Drainage
Areas 5, 6 C 7602155226

Nearest
MS4
Inlet

< 200 ft. nmuren@fedex.com

Address 2221 West Washington St. Ramon Ocegueda Ramp Agent

San Diego, CA 92110 P (619) 688-9203

ramon.jr@fedex.com

Facility Description and Activities

1. Aircraft loading/unloading occurs at four gates on the North Ramp area.

2. Menzies Aviation fuels aircraft, vehicles and equipment.

3. One trash dumpster and one recycling dumpster utilized by FedEx's office are managed by EDCO and located outside of
the parking lot.

4. Three above ground storage tanks are outside FedEx's office, two contain drinking water and one contains waste water.
Palomar Water delivers potable water and United services the waste water regularly.

5. A spill kit is located at the new sort facility. It contains absorbent litter, mats, and sox.

6. Minor vehicle maintenance is conducted outdoors in designated vehicle maintenance area. Maintenance area is covered
and has a spill protection area.

7. Hazardous waste and waste oil are stored in covered storage containers, on pallets, and inside sheds southeast of FedEx's
offices.

8. Significant materials are stored in covered storage containers on pallets inside the sheds southeast of FedEx's offices.

9. Safety Kleen is contracted to pick up hazardous wastes and clean up any hazardous material spills that may occur.

10. Vehicles are parked in front of and northwest of FedEx's offices.

11. Cargo loading and unloading equipment is staged in designated areas throughout the ramp. The old sort facility is used
for documents. Other operations are performed at the new sort facility under the new covered area.

12. GAT performs lavatory and potable water services as needed. This rarely occurs.

13. FedEx has a wash water management plan approved by Planning and Environmental Affairs. Fleetwash washes some of
the equipment and stains on the ramp. They utilize a system that captures the wash water and dispose of it offsite. The
equipment does not utilize cleaning agents, only highly pressurized water for cleaning. They typically wash ground service
equipment once a quarter. Aircrafts are not washed at SAN.

14. Interstate recycles all used batteries.

15. RCL, a third party contractor, refurbishes FedEx's GSE equipment at SANR.

16. Western Towing is only used occasionally when towing is necessary.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Battery Acid

Brake Fluid

Carburetor Cleaner

Cleaning Solutions

Coolant

Degreasers (Citrus based)

Fuel

Fuel (Diesel)



Vehicle parking Fuel (Jet)

Hydraulic Fluids

Lubricants

Metals

Oil & Grease

Paints

Recyclables

Sealants

Solvents

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Potable Water System Flushing

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5, 6, 7

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 6, 7, 8, 11, 12

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC09 - 8, 9

SC10 - 1, 2, 3, 4

SC12 - 2, 3, 5, 8, 9, 10, 12

SC14 - 1, 2

SC16 - 1, 2, 3, 4, 5, 6, 11, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.
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FlagShip
SIC
Codes 4581 Contact Information

Primary
Activity Janitorial Gustavo Solis Manager - Account

Drainage
Areas 12, 15, 8 P 6192986793 C 9493900190

Nearest
MS4
Inlet

< 200 ft. gsolis@Flagshipinc.com

Address 3835 North Harbor Dr. #130 Ali Rios Manager - Ops

San Diego, CA 92101 P 6192986793 C 6195509630

arios@flagshipinc.com

Facility Description and Activities

1. FlagShip (formerly SPC) is responsible for cleaning the restrooms inside the airport and those on the airside. They empty
all trash cans and recycling cans inside and outside the airport, but not the dumpsters. All trash is disposed in dumpsters
located in T1 (Compactor/Segration Area) and T2 (Gate 23, Gate 48, and Gate 25). Flagship does not use dumpster in T2
parking lot near USO.

2. FlagShip cleans the floors and carpets inside the airport, including the gift shops and food courts, and they sweep
sidewalks up to the curb on the landside and the airside using a sweeper that belongs to Flagship. They do not clean the
baggage make up areas. They are also responsible for sweeping 10 ft from the building along on the land and airside.

3. Pressure Washing (information from Airport's Public Relations Specialist, updated 5/27/15): Flagship performs pressure
washing Tuesdays through Saturdays between 11:00 pm and 4:00 am, and is scheduled on a 30 to 45 day rotation. Locations
that receive pressure washing include terminal smoking areas, all baggage claim sidewalks, and ten feet from the building to
the ramp and compactor areas. FlagShip also power-washes the trash compactor area near the Commuter Terminal, the
dumpster area between Terminal 2 East and West, the HMS Host grease container area near Gate 27, and the dumpster area
at Terminal 1, and the grease container. Carpet cleaning wastewater is also disposed of at the dewatering bin at the trash
compactor area. The Airport Authority works with Flagship to use AC condensation water for the pressure washing
operation. The AC condensation water is collected into 55 gallon drums, and once full the water is transferred to the pressure
washer reservoirs. In 2014, more than 5,225 gallons of AC condensate was recovered and reused for a variety of purposes in
airport maintenance, including pressure washing. FlagShip owns three pressure washers. This equipment is used to power-
wash the sidewalks on the landside and the airside. The power washers are stored at Gate 17 and covered with a tarp. There
is no set schedule for the three washers that are used. During power washing, water is heated to 200 degrees, which
probably cools to 140-150 degrees by the time it reaches the surfaces, and at a pressure of 3,000 psi. The pressure washers
used by Flagship are equipped with a water recollection and filtration system. They are designed to collect all residual water,
filter, recycle and re-use the water throughout the operation of the equipment. An estimated 80–100 gallons of recovered AC
condensate water is used per day washing occurs. The reclaimed AC condensate is not potable water and therefore not a
violation of state and city water restrictions. As of October 2015, AC condensate was only collected at the new Green Build
T2 gates and the busier T1 gates (not collected at Gate 1 or 2). Before starting the pressure washing operation, Flagship staff
locates all storm water drains and covers the areas with berms or mats. They then remove and sweep all trash, debris and
cigarette butts. Next, staff will determine the path that the water will run and will funnel the water using berms and bags into
the vacuum/reclaim system. Once the job is complete, the wash water is vacuumed up, hoses are drained into the sanitary
sewage system at the T1 compactor area and equipment is cleaned. The wash water is vacuumed up by a separate vacuum
machine. Water booms are used during this operation to avoid discharges to the storm drains. Wash water is dumped to the
dewatering bin at the trash compactor area.

4. Republic (a vendor to SDCRAA) is the company the collects the dumpster from the airport, which also performs a power
washing on a schedule that does not coincide with Flagship's.

5. FlagShip also transports and unloads trash/recycling from trash cart system located between Terminal 1 and Terminal 2.

6. Diesel is used to heat water on the power washers; gasoline is used in the engine of the power washers.

7. FlagShip cleans the windows at T2W every 3 to 6 months using FlagShip equipment. All wash waters are collected and
disposed of onsite.

8. Flagship uses battery operated pieces of equipment (vacuum, carpet cleaners, hard floor surface cleaners).

9. A truck mounted carpet extractor is used to clean carpets in terminals and is stored at Gate 17. All water is disposed of in
T1 sump (via trash compactors).

10. All outdoor storage is at Gate 17 and some indoor storage is at this location as well.

11. Flagship has an oncall contract to pressure wash and scrub along the ramp and apron.

12. Flagship got rid of their pressure washing truck in 2017.

13. Flagship owns 4 trucks and 2 vans. Minor maintenance is done by Flagship maintenance staff under a tented area near



the Cargo buildings. Major maintenance is done offsite.

14. SANCO manages the contract and compliance for Flagship and Siemens. They do not directly oversee activities.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor apron washdown

Outdoor washdown

Outdoor waste storage

Tank fuel transfer

Trash collection

Battery Acid

Cleaning Solutions

Food Waste

Recyclables

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 11

SC03 - 1, 2, 4, 5, 6, 7

SC04 - 1, 2, 3, 5, 6

SC06 - 1, 2, 3, 6, 7

SC07 - 1, 2, 3, 7, 12, 13

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13

SC09 - 4, 7

SC10 - 1, 2, 3, 4

SC12 - 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Frontier Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Larry Willis Manager - General

Drainage
Areas 8 P (619) 405-2380

Nearest
MS4 Inlet 200 - 1000 ft. larry.willis@wfs.aero

Address 3665 North Harbor Dr. #223

San Diego, CA 92101

Facility Description and Activities

1. Flightline does maintenance on Frontier's GSE and aircraft.

2. No cargo operations are performed in San Diego.

3. Flightline conducts minor aircraft maintenance while parked on ramp.

4. One hazardous materials locker is located outside of the bag room.

5. GSE equipment is a combination of gas, diesel, and propane. Menzies fuels gas and diesel GSE. Amerigas provides the
propane.

6. Frontier has no electric vehicles.

7. Drip pans are used on an as-needed basis.

8. Sweeping is done every time before a flight comes in, every time a flight goes out, and on an as-needed basis.

9. The Airport Authority performs all ramp painting.

10. All oils and fluids used for maintenance are stored at Flightline Mechanics in the cargo shop area.

11. WFS is a vendor for Frontier for above and below wing services in SAN. Half of the ground equipment is owned by WFS
and half is owned by Frontier. The WFS manager is Fred Jones.

12. Frontier operates out of Gates 18.

13. Frontier uses alternative products where possible: Simple Green products, and products identified as biodegradable.

14. Flagship removes trash and food waste.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Degreasers (Citrus based)

Fuel

Fuel (Diesel)

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemicals

Lavatory Wastes

Lubricants

Oil & Grease

Paints

Recyclables

Trash

Best Management Practices Applicable to Facility



Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13

SC03 - 1, 2, 4, 5, 6, 8

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Hawaiian Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill Vendor - Primary Contact

Drainage
Areas 15 C (775) 771-0699

Nearest
MS4 Inlet 200 - 1000 ft. ksturgill@atsstl.com

Address 3835 North Harbor Dr. Ste 127 Lila Da Luz Manager

San Diego, CA 92101 P 6192780975 C 7605800553

lila.daluz@hawaiianair.com

Facility Description and Activities

1. Airport Terminal Service (ATS) is a service provider who owns all ground support equipment, loads and unloads cargo, and
performs lavatory services.

2. ATS mobile performs maintenance on vehicles and equipment and GAT handles cargo. Hawaiian has one mechanic as well
as one Delta mechanic who assists with maintenance activities when Hawaiian's mechanic is away.

3. Menzies fuels aircraft and vehicles.

4. Aircraft are washed offsite in Honolulu. Pristine Fleet may provide aircraft exterior cleaning if necessary in San Diego.

5. No outdoor material or waste storage areas.

6. Two flights per day.

7. Siemens performs baggage belt maintenance and gate services.

8. Hawaiian operates out of Gates 51 where they RON, Gate 48 is an alternate gate.

9. Gate Gourmet is tenant's catering vendor.

10. GAT handles cargo for tenant.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Acetone

Adhesives

Anti Freeze

Battery Acid

Brake Fluid

Cleaning Solutions

Coolant

Deicing/Anti-Icing Fluids

Fire Fighting Foam

Food Waste

Fuel

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Paints



Purple K

Rust Preventer

Solvents

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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High Flying Foods
SIC Codes 5812 Contact Information

Primary Activity Food & Beverage Kimberly Hazard Manager - Ops

Drainage Areas 8 P 8585310312 C

Nearest MS4 Inlet 200 - 1000 ft. khazard@highflyingfoods.com

Address 3225 North Harbor Dr. Steven McGlynn Assistant Manager

San Diego, CA 92101 P (858) 205-4004

smcglynn@highflyingfoods.com

 

Facility Description and Activities

1. Participates in the Airports compost program.

2. Grease is picked up twice per week (Tuesday and Saturday) by Bradford.

3. Does not operate any equipment.

4. Bradford delivers products to T1 indoor/outdoor storage area at Gate 7 and T2 indoor storage unit.

5. Flagship picks up trash, recycling, and compost directly from the store.

6. All employees went through the airport compost training and managers occasionally inspect the compost for
contamination.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Material loading/unloading

Outdoor waste storage

Trash collection

Cleaning Solutions

Food Waste

Oil & Grease

Recyclables

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Loading/Unloading of Materials

Waste Handling & Disposal

Employee Training

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC06 - 1, 2, 3, 6, 7

SC08 - 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 5, 6, 7, 9, 10

* Appendix B provides descriptions for each BMP category.
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HMS Host
SIC Codes 5812 Contact Information

Primary
Activity Food & Beverage Jeffrey Reyes Manager - Ops

Drainage
Areas 8 C (619) 559-3139

Nearest
MS4 Inlet < 200 ft. Jeffrey.Reyes@hmshost.com

Address 3665 North Harbor Dr. Adrian Haro Manager - General

San Diego, CA 92101 P (619) 625-7030

adrian.haro@hmshost.com

Facility Description and Activities

***HMS Host operational area has reduced since the T2W has become active. 3 other Concession vendors operate at SAN.

1. All grease traps, common areas and hood cleaning is performed by SDCRAA.

2. Bradford is in charge of removing Waste Vegetable Oil (WVO) from deep fryers three times a week, during non
operational hours.

3. Flagship removes trash and food waste. Food waste is collected in a small green container. HMS Host was the first
concession to be part of the City of SD composting food waste program.

4. One vehicle is used for maintenance, which is parked by Gate 11 and 11C. It is maintained and fueled offsite.

5. Small connex storage units are located outside between Gate 1 and 2. Additional indoor storage are located near Gates
48 and 25.

6. Ameil Porta is the Terminal Operations Manager who is the point of contact for maintenance. (aporta@san.org). Jim
DeCock (jdecock@san.org ) is the point of contact regarding any concession questions.

7. A1 Vent conducts vent cleaning in the stores.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Cargo handling

Equipment storage

Fluid leaks

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Cleaning Solutions

Coolant

Food Waste

Fuel

Hydraulic Fluids

Oil & Grease

Recyclables

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 9, 10, 11, 12, 13

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 12, 13

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9



Gate 1

Gate 11C
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Japan Airlines
SIC Codes 4512 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill General Manager

Drainage
Areas 15 C (775) 771-0699

Nearest MS4
Inlet < 200 ft. ksturgill@atsstl.com

Address 3707 North Harbor Dr. #123 Shiro Kamio Manager - Station

San Diego, CA 92101 P 619-686-8566

kamio.pw8w@jal.com

Facility Description and Activities

1. 1 flight per day out of Gate 48.

2. There is a JAL maintenance office under terminal gate 48.

3. ATS handles below wing operations (trash, lav), cleaning inside the plane, passenger services and ticket counters, and
ATS mobile conducts maintenance on GSE.

4. CAS handles maintenance on the JAL plane.

5. All maintenance related fluids and supplies are stored at the CAS shop areas.

6. Fueling is performed by Menzies.

7. Gate gourmet is used for international trash.

8. Prime flight is used for security.

9. Cargo is handled by Mats Express offside and ATS at the plane. Cargo items are occasionally perishable so there is
some dry ice.

10. Siemens conducts baggage belt maintenance and gate services.

11. FOD walks are done by ATS before flights arrive.

12. No aircraft washing or deicing is done at SAN.

13. Training: employees receive annual training on safety & security, haz material handling, dangerous goods, and spill
response.

14. JAL does not use potable water on aircrafts.

15. ATS is a subtenant and performs services below the wing for JAL.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13



Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC02C - 1, 2, 3, 4, 5, 6, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.



Gate 48
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JetBlue Airways
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ryan Ferguson Manager - Station

Drainage
Areas 8 P (619) 725-0807 C (619) 602-2954

Nearest
MS4
Inlet

200 - 1000 ft. ryan.ferguson@jetblue.com

Address 3835 North Harbor Dr. #108 Nicholas Moulton Ramp Manager

San Diego, CA 92101

nicholas.moulton@gatags.com

Facility Description and Activities

1. GAT is a subtenant that provides ground handling services. They manage lavatory operations and trash disposal.

2. No cargo operations are performed in San Diego anymore.

3. GES is contracted for ground vehicle and equipment maintenance.

4. A small amount of significant materials are stored in a flammable material storage room located between Gate 14 and
Gate 1

5. JetBlue is certified by the City as a small quantity generator.
5. 3E provides JetBlue information on items which may be
hazardous to the aircraft/customers, items which may be considered dangerous goods/hazardous materials. They inform
JetBlue if it is a go or no go item.

6. A spill kit is located under Gate 16 and is shared with Spirit.

7. Menzies performs all fueling activities for JetBlue.

8. Tenant uses the Airports' SWMP and has a Spill Prevention Plan. A computer based storm water module is required every
October.

9. JetBlue primarily operated out of Gate 15. Gate 13 and 14 are used as back-up.

10. Three flights are scheduled daily between 08:00 AM and 14:30 PM.

11. Tires are stored outdoors with tarps over them.

12. GAT owns two stair trucks that run off of diesel.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Battery Acid

Cleaning Solutions

Food Waste

Fuel

Fuel (Jet)

Hydraulic Fluids

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes

Lubricants

Oil & Grease

Rubber Particulates

Trash

Best Management Practices Applicable to Facility



Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 5

SC06 - 1, 2, 3, 6, 7

SC07 - 1, 2, 3, 7, 12

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 3, 5, 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.



Gate 13

Gate
14

Gate 15

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-23

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

JetBlue
Operating Areas

0 500
Feet



Kirschcohn Restaurant Group
SIC
Codes 7521 Contact Information

Primary
Activity Food & Beverage Michael Feinman CFO

Drainage
Areas N/A P (619) 236-1299

Nearest
MS4
Inlet

< 200 ft. michael@dinecrg.com

Address 3225 North Harbor Dr.

San Diego, CA 92101

Facility Description and Activities

Created: 7/26/2021 4:02:10 PM

1. The Authority leased from the Port of San Diego the “elbow” lot located on Harbor Island Drive. The east half of the lot is
currently operated by Kirschcohn for their employee parking. Kirschcohn oversees the commercial facilities just east of the
Harbor Island Peninsula that are not related to the Airport Authority.

2. Spill kit is located onsite by the south fence.

3. There are no other activities besides their employee parking.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Equipment storage

Fluid leaks

Outdoor apron washdown

Outdoor waste storage

Ramp/Taxiway scrubbing

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Erodible Areas

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC04 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC07 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC10 - 1, 2, 3, 4

SC12 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

SC16 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC20 - 1, 2, 3, 4, 5, 6

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.



Kirschcohn

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-24Kirschcohn
Operating Areas

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

0 500
Feet



Lufthansa
SIC Codes 4512, 4522 Contact Information

Primary Activity Passenger Carrier David Thomas Group Station Manager

Drainage Areas 15 P (480) 241-2813

Nearest MS4 Inlet < 200 ft. David.Thomas@dlh.de

Address 2040 Harbor Island Dr Anne Pera Station TA Coordinator

San Diego, CA 92101 P 6194522210 C 6195595617

anne.pera@dlh.de

Facility Description and Activities

1. Lufthansa has 3 employees.

2. Aircraft maintenance is performed by Nevada Air Services.

3. Fueling is conducted by Menzies.

4. Operates out of Gates 49-51.

5. Hallmark is contracted for passenger services.

6. LSG SkyChefs is contracted for catering and disposal of aircraft trash.

7. SAS is used for wheelchair assistance and aircraft security.

8. Dnata conducts all ground handling services and performs ramp sweeping. Lufthansa has no GSE.

9. FOD walks are conducted before and after every flight by Dnata and Lufthansa crew.

10. WFS handles international cargo. Lufthansa inspects cargo operations twice a year.

11. Flagship conducts trash pickup service for tenant.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Food Waste

Fuel

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids

Lavatory Truck Wash Water

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Paints

Solvents

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 11

SC03 - 1, 2, 4, 5, 6, 8



Outdoor Loading/Unloading of Materials

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Housekeeping

Spill Prevention, Control & Clean Up

SC06 - 1, 2, 3, 4, 6, 7

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 3, 5, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Menzies Aviation
SIC Codes 4581 Contact Information

Primary
Activity Fueling Services Barry Lopez Manager - General

Drainage
Areas 06, 07, 08, 12, 15 P 6193296110 C 6192506916

Nearest
MS4 Inlet < 200 ft. barry.lopez@menziesaviation.com

Address 2340 Stillwater Rd. Jaime Machorro Manager - Maintenance

San Diego, CA 92101 P 6193296112 C 6196662253

jaime.machorro@menziesaviation.com

Facility Description and Activities

1. Menzies main office and shop is located at the Airport Fueling Operations (AFO) Building, just northwest of the ATCT.

2. Vehicle maintenance is conducted inside the AFO maintenance shop. Tenant has implemented a Vehicle Discrepancy 
Report (VDR) to identify leaking trucks and to minimize the amount of vehicles may be leaking during fueling.

3. Waste accumulation areas are located inside the AFO maintenance shop.

4. Outdoor material storage container/shed contains drums of used absorbent and fuel filters. HTS is the vendor that 
removes the 55 gallon drums that store the "oily sludge" in the shed.

5. Menzies operates 18 refueling Jet A trucks, and the capacity of the tanks range from 7,000 to 10,000 gallons. Three other 
vehicles include split diesel/gasoline tankers.

6. Refueling trucks fueled at the Menzies Fuel Farm Loading Rack (formerly Allied remote fueling facility).

7. Eyewash station located outside of AFO.

8. Vehicles are washed weekly at the Authority wash rack now that the former Menzies wash rack has been removed 
due to Terminal 1 construction.

9. Asbury Environmental picks up oil and coolant waste. HTS (Hazardous Transporta on Services) picks up all other waste.

10. Initial and annual refresher training for employees. Airlines provide their training so Menzies personnel follow fueling 
procedures and safety protocols.

11. Sweeping is performed Wednesday a�ernoon.

12. Tenant has a Storm Water Pollution Prevention Plan, and a Spill Prevention, Control, and Countermeasure Plan.

13. Tenant uses the emergency response company Ocean Blue.

14. Cintas is the vendor that removes the used oil rags from the Menzies maintenance shop.

15. San Diego Mobile Welding is called for heavy maintenance.

16. Menzies' parks their vehicles on the concrete pad. Each pad has an inlet with a REM Filter. Just downstream is a HFF 
Oil Stop Valve that filters hydrocarbons from runoff but automatically shuts off in the event of a major hydrocarbon spill.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Building & Ground maintenance

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Vehicle parking

Adhesives

Anti Freeze

Battery Acid

Brake Fluid

Cleaning Solutions

Coolant

Degreasers (Citrus based)

Fuel

Fuel (Gas)

Fuel (Jet)

Fuel (Sump)

Hydraulic Fluids

Lubricants



Metals

Oil & Grease

Paints

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

SC04 - 1, 2, 3, 4, 5, 6, 7, 8

SC06 - 1, 2, 3, 4, 5, 6, 7

SC07 - 1, 2, 3, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14

SC09 - 1, 8, 9

SC10 - 1, 2, 3, 4

SC12 - 2, 8, 12

SC16 - 1, 2, 4, 6, 11

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Menzies Fuel Farm
SIC
Codes 5171 Contact Information

Primary
Activity Fuel Storage Charlie Long General Manager

Drainage
Areas 6 , 07 P 6195747808 C 6198923606

Nearest
MS4
Inlet

< 200 ft. Charlie.long@menziesaviation.com

Address 3698 Pacific Hwy. #C Terry Munson Ops Lead

San Diego, CA 92101 P 6198923611 C 6199215694

terry.munson@menziesaviation.com

Facility Description and Activities

1. Menzies Fuel Farm main office is located in the North Ramp Area next to the ARFF station. A second "remote" fueling
facility is located adjacent to the CT. An above ground OWS was installed (Jan 2013) at the remote fueling station and is
functioning properly.

2. The Fuel Storage Facility has the following:
- Three dual-position jet fuel unloading islands with spill containment. These
pumps are used only as offload only.
- Two 1,000,000-gallon jet fuel ASTs within secondary containment.
- One 15,000-gallon
diesel underground storage tank (UST).
- One 15,000-gallon auto gas UST.
- One 2,000-gallon aviation low lead gas storage.
-
A diesel/auto gas loading/unloading island with spill containment. - One 3,000-gallon waste fuel UST.
- An equipment pad
with spill containment.
- A foam equipment building with a 1,500-gallon 3% aqueous foam concentrate AST.
- A 12,000-gallon
oil/water separator includes an 8,000-gallon holding tank to treat fuel spills.

3. The Remote Fueling Facility, operated by Menzies Fuel Farm and used by Menzies Aviation and Signature to load fuel
trucks, has the following:
- Five single-position refueler loading islands with spill containment.
- One 12,000-gallon
underground waste water tank.
- One 3,000-gallon underground reclaimed fuel tank.
- An underground pipeline conveying
fuel from the Fuel Storage Facility.

4. A trailer unit or mini vac-truck of 250-gallon capacity is available to clean up spills, the unit is located directly outside the
Menzies Fuel Farm Main Office.

5. NRC is the designated Oil Spill Response Organization (OSRO) to provide cleanup services in case of a spill.

6. Menzies Aviation trucks take Jet-A fuel at the Remote Fueling Facility and then take fuel to the gates. Jet fuel comes from
10th Avenue by an underground pipeline to two 1,000,000-gallon ASTs at the Fuel Storage Facility. An annual survey is
performed on leak detection systems. Fuel is provided by Menzies Fuel Farm.

7. The only equipment maintenance performed is on the nozzle valves at the loading islands and the valves on pumps. Pipes
at loading/unloading islands are painted.

8. At the Fuel Storage Facility, pig mats are placed over the storm drains that are not linked to the OWS, this is done only
when there is a spill. As of September 2019, five new covers (pig mats) replaced the old unused weather worn covers stored
on the wall perimeter walls.

9. The emergency eye wash station is tested monthly and water is allowed to evaporate and does not reach the storm drain.
A bermed area is created in the parking lot and all discharge goes into the drains connected to the OWS. IPS performs this
task.

10. The only outdoor area that is cleaned is the concrete pad at the loading islands in the Remote Fueling Facility. The area is
steam cleaned, and the discharge enters the 12,000-gallon underground wastewater tank. NRC collects and disposes of
wastewater and picks up wastes.

11. The Firefighting equipment near the two 1-million gallon tanks are tested annually with water only to make sure
adequate water pressure is available. The water is discharged into the storm drains. BMPs have been recommended to
prevent discharge carrying any potential pollutants into the storm drain.

12. At the foam house, the test ports inside the house are used to test the water to foam ratio. No foam discharge is created
in the process. During all equipment and facility testing, the test area is bermed and all waste water is collected and disposed
off site.

13. NRC services the OWS and the 12,000-gallon wastewater UST annually and Amberwick collects all hazardous wastes.
Annual wet weather sampling is done at catch basins per the Industrial Stormwater Permit.

14. Tenant has separate Storm Water Pollution Prevention Plan, Spill Prevention, Control, and Countermeasure Plan, and
Facility Response Plan but is covered under the Authority's coverage for the IGP.

15. Quarterly scrubbing is scheduled to remove oil & grease stains within lanes at the remote fueling station.

16. Other providers include Integrated Corrosion Engineering and Western Pump. Cal-Detection performs trace test to



determine if there is leak in the fuel pipes and cathotic protection for corrosion control. Western Pump performs maintains
underground alarms for DUSTO (Designated Underground Storage Tank Operator).

17. New lightning protection onsite to dissipate electricity from lightning.

18. Construction on 3 new additional tanks, each 1 mil is set to tentatively begin March 2020.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Cargo handling

Drainage system maintenance

Equipment storage

Fire fighting equipment testing

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Material loading/unloading

Outdoor waste storage

Pesticide usage

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Adhesives

Anti Freeze

Battery Acid

Brake Fluid

Cleaning Solutions

Coolant

Fire Fighting Foam

Food Waste

Fuel

Fuel (Gas)

Fuel (Jet)

Fuel (Sump)

Hydraulic Fluids

Lubricants

Oil & Grease

Purple K

Recyclables

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Fire Fighting Foam Discharge

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 3, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC03 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

SC04 - 1, 2, 3, 5, 6

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 6, 7, 8, 9, 10, 11, 12

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14

SC09 - 3, 8

SC10 - 1, 2, 3, 4

SC12 - 2, 3, 5, 10, 11

SC13 - 1, 2, 3, 4, 5

SC16 - 1, 2, 6, 11, 12

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.
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Mission Yogurt
SIC Codes 5812 Contact Information

Primary Activity Food & Beverage Rob Ziemer Manager - General

Drainage Areas 8 C (858) 334-8333

Nearest MS4 Inlet rob@missionyogurt.com

Address 3225 North Harbor Dr.

San Diego, CA 92101

Facility Description and Activities

1. Receives all food and product deliveries from Bradford directly to the store.

2. Mission yogurt does not have any outside refrigeration or storage.

3. Flagship picks up compost, waste, and recyclables directly from the store.

4. Mission yogurt does not use any oil and grease in their food operations.

5. Load and unload food products at T2 west and T1. Bradford delivers to level 1 hallway in T2 and to level 1 door
at T1.

6. Since 2017, Mission Yogurt has been part of the Green Concessions Program.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Material loading/unloading

Outdoor waste storage

Trash collection

Food Waste

Recyclables

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Loading/Unloading of Materials

Waste Handling & Disposal

Employee Training

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC06 - 1, 2, 6

SC08 - 1, 2, 3, 4, 5, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC18 - 1, 2, 3, 4, 5

SC19 - 1, 2

SR01 - 1, 2, 3, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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Gate
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Port of San Diego
SIC Codes 7521 Contact Information

Primary Activity Parking Lot Management Julio Bello Supervisor - Maintenance

Drainage Areas N/A P (619) 400-4732 C (619) 405-6652

Nearest MS4
Inlet < 200 ft. jbello@portofsandiego.org

Address 3165 Pacific Hwy

San Diego, CA 92101

 

Facility Description and Activities

Created: 2/7/2022 10:55:01 AM

1. The Port of San Diego has an employee parking lot within SDIA's boundary. There are no other activities in the
area besides employee parking.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Outdoor waste storage

Trash collection

Vehicle parking

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Waste Handling & Disposal

Employee Training

Parking Lots

Drainage System Maintenance

Housekeeping

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC10 - 1, 2, 3, 4

SC16 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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San Diego Airlines Consortium
SIC
Codes N/A Contact Information

Primary
Activity Facility Maintenance Richard Rosignal Manager

Drainage
Areas N/A P (619) 878-1499 C (847) 431-7169

Nearest
MS4
Inlet

< 200 ft. r.rosignal@avairprosservices.com

Address 3225 North Harbor Dr. Daniel Barbosa Not Available

San Diego, CA 92101

d.barbosa@avairprosservices.com

Facility Description and Activities

Created: 7/29/2021 4:12:12 PM

1. SANCO is the facility management for the Airline Support Building (cargo facility). They oversee the general building,
shared roads on the airside of the facility and the front side including the parking lot and loading docks. SANCO is responsible
for overseeing the ASB tenants (Delta, Southwest, American, and United) are implementing BMPs.

2. They have an indoor leased space by Southwest and Delta.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Building & Ground maintenance

Cargo handling

Drainage system maintenance

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Herbicide usage

Material loading/unloading

Outdoor apron washdown

Outdoor washdown

Outdoor waste storage

Pesticide usage

Ramp/Taxiway scrubbing

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

SC01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11



Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC04 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC06 - 1, 2, 3, 4, 5, 6, 7

SC07 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC09 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC10 - 1, 2, 3, 4

SC11 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC12 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

SC16 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.



SANCO

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-30

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

SANCO
Operating Areas

0 500
Feet



San Diego County Regional Airport Authority
SIC
Codes 4581 Contact Information

Primary
Activity Facility Maintenance Jonathan Mason Supervisor - Maintenance

Drainage
Areas 01, 03, 05, 06, 07, 08, 09, 15 P 6194002760 C 6197878796

Nearest
MS4
Inlet

< 200 ft. jmason@san.org

Address 3835 North Harbor Dr. Vince Montez Supervisor - Maintenance

San Diego, CA 92101 P (619) 481-0477

vmontez.org

Facility Description and Activities

1. Road sweeping: Cannon Pacific is contracted to sweep the roads into and out of the airport Monday, Wednesday, and
Saturday, 1 am - 4 am, using a 600Tymco sweeper. Cannon sweeps all the roads in front of the Terminals including the
Commuter Terminal, overpasses leading into and exiting the airport, and from McCain Road to P-18 gate. Cannon Pacific does
not sweep Harbor Drive, as it is handled by the City, or any Parking Lots own or leased by the airport, which are handled by
the Authorities Ground Transportation Department and contracted through ACE. Sweepings are collected and disposed of at
the Sycamore Landfill. Cannon Pacific performs daily pre-trip and post- trip inspections of their equipment. All records of
sweeping activities are kept by Cannon Pacific and the Airport Environmental Department. Records are updated monthly
through invoices that have all the information on them. ACE is contracted to sweep and maintain all parking areas including
the cell phone parking lot.

2. Ramp sweeping: Facilities Maintenance sweeps all areas inside the AOA gates and the perimeter roads. Sweeping is done
3-4 days a week during evening hours. Sweeping alternates weeks between each ramp area - Terminal 1, Terminal 2, Cargo
areas, and North Ramp. Within each area, each terminal and taxiway is swept at least once every two weeks. Some areas are
swept twice in a week on request. Two machines operate on Regen-Air technology. Sweeping equipment is inspected
monthly by Fleet Maintenance contractor and is fixed as needed. FMD also inspects and sweeps each terminal building, up
against the building every other month, as a part of the ramp walk program. The debris/sweepings are vacuumed up into the
unit and are disposed of in the lowboy container located on the NE corner of the air traffic control tower. FMD notifies
Environmental Affairs when the dumpster needs to be emptied.

3. Ramp scrubbing: Abhe & Svoboda performs ramp scrubbing twice a year using a 3,500 psi industrial pavement wash. The
wash water is collected using storage containers and collected by Ocean Blue who filters and reuses the water.

4. Runway rubber removal: Is conducted by Abhe & Svoboda, every 4-6 weeks since the new runway rehabilitation project is
in progress, but will resume to every 4 weeks after project completion depending on skidometer testing results. They are an
all in one system which sprays on the rubber removal solution, scrubs the runway, rinses and vacuums up the rubber
particles, removal solution and water. The rubber removal solution is a biodegradable chemical (DC101), 55 gallons of the
solution is used for every 10,000 square feet of surface. Only the solution needed is brought on site during each rubber
removal. The rubber is dumped using the lined rubber removal lowboy by the ATC tower and FedEx operating area. Ocean
Blue is responsible for disposal of waste and waste water generated.

5. Oil/water separators: There are 9 oil water separators at the airport: 1 in Allied Aviation’s main jet fuel tank storage area, 1
in Allied Aviation’s remote fueling station, and 3 in Conrac’s service yard are tenant maintained. The remaining 4 oil water
separators are maintained by the Authority: 2 on the north ramp, 1 on the Commuter Terminal Ramp, 1 downstream of
Menzies’ maintenance facility. The oil water separator on the west ramp north of Terminal 2 West has been removed due to
construction. Each installed oil water separator has an alarm system. If the oil reaches a certain level, or oil leaks to the
ground, an alarm goes off. Alarms are checked periodically by the tenant and Authority. The treatment control BMPs,
including OWSs are inspected on an annual basis and Environmental contracts Ocean Blue to clean the OWSs on an as-
needed basis. Maintenance has occurred at two OWS closest to ATC tower and the one closest to the cargo area in
2009/2010; and the OWS near the cargo area was again maintained in December 201

6. The 2017-2018 treatment control BMP inspections were completed in June 2018 and the report was completed thereafter,
requiring maintenance of all the OWS. Criteria used for cleanout is the amount of sediment at the bottom of the tanks and
the amount of oil & grease & floatables at the top of the tank. The criteria are generally based on whether or not the units
function properly and would be expected to function properly for an upcoming rainy season given the amount of
sediment/oil/floatables/etc. Maintenance indicator lights will also call for maintenance.
6. FMD (contact David Niccum)
contracts Liquid Control Solutions to perform maintenance of the 19 grease interceptors, scheduled for every 30 to 90 days
(dependent on the size). 3,000- Gallon interceptors at the airport: (Interceptors (1) Terminal 2 between the West and East
connector (2) Terminal 1. A 2,000 gallon interceptor installed at the Terminal 2 West under Gate 48. Terminal 1 between
gates 1 and 2 has a 320-gallon grease interceptor. The grease receptacles have 3 baffles in tandem. The wastewater from
restaurants enters the receptacles and goes to the first baffle then the second, and then the third. Ten 25 to 50-gallon grease
traps on the airside of the Terminals 1 and 2; some below ground and some above ground. There are also two grease traps
inside of the building. One is located at the Terminal 2 West Baggage Claim, and the other is in the SSP preparation area.



These also have the baffle system. Grease is vacuumed out of the small traps every 4 weeks, the rest between 2 to 3 months,
as required by the City of San Diego, and then they are rinsed in a similar procedure to the grease receptacles, but on a
smaller scale, using a 400-gallon tank. Beyond the baffle system, the units are linked to the sanitary sewer.

7. Ocean Blue is contracted to clean the storm drains. Types of storm drains include: Drop inlet, Curb inlet, Trench drains, Slit
drains, and Separators. Drop inlet, Curb inlet, Trench drains, Slit drains, are cleaned quarterly. Inspections of all storm water
conveyance systems occur annually. Separators and underground storm drain pipes leading to city of San Diego drainage
systems are cleaned annually. Records are updated after each cleaning event. Records are stored in the Facilities
Management and in the Environmental Affairs Department. Contractor vehicles are equipped with large waste water storage
capacity and reclamation devices. Wastes from storm drain cleaning are measured for silt, green waste, trash, heavy metals
and amount of water consumed to perform the cleaning operation. The contractor is responsible for all waste disposal.
The
Planning and Environmental Affairs Department has contracted Ocean Blue for maintenance for Authority owned OWS and
replacement of filter fabric material at storm drain inlets on an as-needed basis.

8. TCBMPs: The Authority Planning and Environmental Affairs Department performs annual inspections on all TCBMPs:
oil/water separators (OWSs), various inlet filters, high-rate media filters (Contech StormFilters®, BioClean and ClearWater
Best Management Practice [BMP] Units), grate inlet skimmers, trench drain filters, hydrodynamic separators (HDSs) (Contech
Continuous Deflective Separator [CDS]), and modular wetland treatment units. Additionally, there are pervious areas made
up of artificial turf, pavers, an infiltration trench, asphalt strips, bioretention areas and bioswales. Inspections were
performed in June 2020 and a TCBMP required maintenance report was generated by Environmental Affairs. Maintenance of
Authority-owned TCBMPs are performed by FMD and their contractors. Tenant-owned TCBMPs are maintained by the
responsible tenant.

9. Fire hydrant flushing: The Airport Authority is responsible for fire hydrant flushing at 14 hydrants on the AOA once a year.
Water flushed out of hydrants is captured in water trucks and disposed of off site by the contractor.

10. Fire suppression system testing is done quarterly by A & D Sprinklers Inc. All water flows to the sanitary sewer system,
evaporates, or infiltrates. If no dirt area is available, then it is taken to the sewer.

11. Trash/recycling managed by Amiel Porta: Flagship is contracted to collect trash and recyclables. All trash and recyclables
are taken to compactors in the Terminal 1 compactor area, under Sunset Cove, and at Gate 25. Flagship also sorts trash and
recycling to determine if any bags were dumped in the wrong tipper container. The sorter is responsible for keeping all
staged compactor areas clean and free of debris and creating cardboard bails. Signs are posted at the disposal sites in the
kitchens and restaurants, on the containers, carts and compactors, and at the central waste and recycling center. Allied
Waste services (DBA Republic Services) removes the waste from the airport. All compactors and dumpsters are emptied
daily. Additional bins are available for metal, wood, cardboard, and food waste. Flagship cleans the tipper containers and
gondolas used to stage and haul trash from the terminals to the compactor area. Tippers containers are cleaned once per
week using a hot water pressure washer and gondolas are cleaned everyday once they are emptied at the end of a shift. The
tipper compactors are cleaned in the Terminal 1 compactor area. Wash water is diverted to a sanitary sewer system located
in Terminal 1 compactor area. The compactors and compactor area are cleaned and pressure washed by Allied Waste
quarterly. This water is captured to be disposed in the sanitary sewer drain, within the bermed compactor area. The food
waste compactor is cleaned at the facility when serviced. Daily visual audit is performed as part of the driver's duty. They
report repairs/exchanges needed in a monthly report and they get submitted to our container department to perform such
repairs/replace dumpsters.
**All dumpsters are replaced on an as-needed basis.

12. Spill kits: spill response materials (kits contain kitty litter, sandbags, plastic tarps, absorbent sox and pads, shovels, and
brooms). They are located in various places on the air field. There are six spill kits. Ocean Blue is responsible for stocking the
spill kits when they run low on equipment.

13. Significant materials storage: the machining/welding shop (3270 Admiral Boland Way). Pesticides, diesel, gasoline, and
turpentine are stored in flammable materials storage lockers near the runway generator area east of the Commuter Terminal.
Metal parts and other materials are stored in the boneyard and near the runway generator area east of the Commuter
Terminal and covered in the shop, not all are covered and on pallets.

14. Vehicle maintenance is conducted by SoCal Truck Services for all Authority Vehicles. SoCal Truck Services maintains
runway closure signs, and is contracted to maintain the light towers and generators, and do onsite oil changes. Bay City
Electrical maintains generators and changes the oil onsite.

15. Menzies fuels vehicles at five places: Maintenance shop at 2412, 2415 and 3270 Admiral Boland Way, the Commuter
Terminal, trailer parking lot on McCain Rd, and the valet lot by Gate P30. They also fuel all light towers and generators.

16. FMD maintains the triturator area. A new triturator area was installed next to the waste segregation area in January
2015.

17. Roundup is used for weed control. Aztec Landscaping perform landscaping services. They bring their own pesticides and
remove their landscape wastes. Aztec's staging area is on the north side of the airport on Washington Street, across from
FedEx. They use Roundup for weed control and perform landscaping services. FMD also used herbicides in-house for weeds
but starting April 2018, all herbicide application is performed by Aztec Landscaping.

18. Spill response materials are not in vehicles, there are only spill kits in trailers.

19. Hazardous wastes are stored at the 90 Day Facility. Ocean Blue is contracted to collect hazardous wastes as needed.

20. All chemicals are stored near ATC or at 3270 Admiral Boland Way shop.

21. Stormwater pollution prevention training is performed annually by the Environmental Affairs Department.

22. FMD staff are trained to protect storm drains when performing maintenance and construction activities.



23. Pressure Washing: Flagship performs pressure washing Tuesdays through Saturdays between 11:00 pm and 4:00 am.
Locations that receive pressure washing include terminal smoking areas, all baggage claim sidewalks, all curbside walk areas,
transportation island sidewalks, and elevated departure roadway sidewalks. Due to the high volume of foot traffic in these
areas (approximately 50,000 passengers daily) that leaves spills, stains, cigarette butts/ashes, and debris, it is a health and
safety risk not to pressure wash these areas. In 2014, the Airport Authority began recovering condensate – liquid created by
condensation – from air conditioning units installed in passenger boarding bridges. The Airport Authority works with Flagship
to use AC condensation water for the pressure washing operation. The AC condensation water is collected into 55 gallon
drums, and once full the water is picked up by Ocean Blue and is transferred to the Flagship washing stations (3). In 2014,
more than 5,225 gallons of AC condensate was recovered and reused for a variety of purposes in airport maintenance,
including pressure washing. in 2018, more than 100,000 gallons of condensate were collected from 16 jet bridges a year. The
wash stations used by Flagship are equipped with a water recollection and filtration system. They are designed to collect all
residual water, filter, recycle and re-use the water throughout the operation of the equipment. An estimated 80–100 gallons
of recovered AC condensate water is used per day washing occurs. Once the job is complete, the wash water is vacuumed up,
hoses are drained into the sanitary sewage system and equipment is cleaned.

24. Boneyard: Materials were observed with cover or properly stored with the exception of metal bins with large bulky items.
FMD has installed a lockable gate to prohibit abandoning items. Rules were determined for owner identification, expected
storage time and to meet environmental open air storage compliance. Tenants have been notified that all outdoor materials
require proper cover and containment. The yard is also shared with local law enforcement for a small training site. Since
August 2018 the boneyard has been temporarily closed off to store EMAS material. Paint tests are conducted next to the
Boneyard to test striping procedures and glassbead laydown.

25. Inoperable vehicles stored at the CT are collected once a year, usually around November to December.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Building & Ground maintenance

Cargo handling

Drainage system maintenance

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Herbicide usage

Material loading/unloading

Outdoor waste storage

Pesticide usage

Ramp/Taxiway scrubbing

Runway rubber removal

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Acetone

Adhesives

Asphalt Debris

Battery Acid

Caulking

Cement

Cleaning Solutions

Coolant

Degreasers (Citrus based)

Food Waste

Fuel

Hydraulic Fluids

Landscape Wastes

Lavatory Chemicals

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Paints

Pesticides/Herbicides

Purple K

Recyclables

Rubber Particulates

Rust Preventer

Sealants

Solvents

Transmission Fluid

Trash

Turpentine



Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Runway Rubber Removal

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Erodible Areas

Building Repair & Construction

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 3, 4, 5, 6

SC04 - 1, 2, 3, 5, 6, 8

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14

SC09 - 1, 2, 3, 5, 6, 8, 9

SC10 - 1, 2, 3, 4

SC11 - 1, 2, 3, 4, 7, 12, 13

SC12 - 1, 2, 3, 4, 5, 7, 8, 9, 11, 12

SC15 - 1, 2, 3, 4

SC16 - 1, 2, 3, 4, 5, 6, 12

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SC20 - 1, 2, 3, 4, 5, 6

SC21 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.



FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-31

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

SDCRAA

SDCRAA
Operating Areas

0 1,000 2,000500
Feet



Siemens
SIC
Codes 4581 Contact Information

Primary
Activity Facility Maintenance Matt LeBrun Manager

Drainage
Areas 07 P 7609165064 C 7604455386

Nearest
MS4
Inlet

< 200 ft. matt.lebrun@siemens-logistics.com

Address 3225 North Harbor Dr. Thomas Penicaro Site Safety Rep/Technician

San Diego, CA 92101 P 7329042258

thomas.penicaro@siemens-logistics.com

Facility Description and Activities

*Siemens contract expanded in August 2015 to include operation and maintenance of all baggage conveyor belts and jet
bridges.

1. Siemens operates and maintains all baggage claim and conveyor belt areas.

2. Siemens maintains all jet bridges. Siemens washes the jet bridges two times annually and has a Wash Water Management
Plan approved by Planning & Environmental Affairs.

3. Siemens maintains ticket counter and bag room belt systems.

4. SANCO manages the contract and compliance for Siemens and Flagship. They do not directly oversee ground activities.

5. All significant materials are stored under cover or indoors in locked cabinets or within secondary containment at Gate 26
and within T2 West.

6. Some equipment and golf carts are battery operated. Batteries are charged with a portable external battery that shuts off
automatically when fully charged. Golf carts are charged under cover at Gate 26.

7. All vehicles and equipment are maintained and washed offsite.

8. Baggage conveyor belts run through underground tunnels in T1 and T2. There is a sump pump in each tunnel that collects
water that accumulates in the tunnels during rain events.

9. All airside baggage claim areas are swept once a week.

10. Spill kit located within T2 West and at Gate 26.

11. Clean Harbors is contracted to service waste hazardous materials.

12. Potable water cabinets are inspected weekly, with preventative maintenance occurring monthly, quarterly, or yearly
depending on the maintenance performed. When requested by an airline, potable water cabinet operational training will be
provided.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Equipment storage

Fluid leaks

Outdoor apron washdown

Outdoor washdown

Outdoor waste storage

Potable water flushing

Trash collection

Brake Fluid

Cleaning Solutions

Coolant

Degreasers (Citrus based)

Fuel (Gas)

Hydraulic Fluids

Lubricants

Oil & Grease

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Aircraft, Ground Vehicle & Equipment Maintenance

SC01 - 1, 2, 4

SC02B - 1, 2, 3, 4, 5, 6, 10, 11, 13



Electric Vehicle Maintenance

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC02C - 1, 2, 3, 4, 5, 6, 8, 9

SC07 - 1, 2, 3, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 8, 9, 11, 12, 14

SC09 - 4, 9

SC10 - 1, 2, 3, 4

SC12 - 5, 6, 7, 8, 9, 10, 11, 12

SC14 - 1, 2, 3

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Signature Flight Support
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Corporate General Aviation Monica Murray Manager - General

Drainage
Areas 01, 03 P (619) 298-7704 C (760) 668-9532

Nearest
MS4
Inlet

200 - 1000 ft. Monica.Murray@signatureflight.com

Address 3300 Admiral Boland Way Reginald Bridges Assistant Manager

San Diego, CA 92101 P 6192470296 C

Reginald.Bridges@signatureflight.com

Facility Description and Activities

**** Signature previously known as Landmark Aviation. Name change as of April 2016.

1. New building on 3300 Admiral Boland Way has 2 office buildings and 5 hangars

2. Building 1 – FBO Lobby and customer offices

3. Hangars 1 – 5 are used for AC parking

4. No longer has an UST

5. Signature has reduced the number of AC Fuel truck to 3 JetA and 1 Avgas truck. 15K gallons of JetA and 750 Gallons of
AVGAS

6. One duel product truck for Diesel and Auto gas a total of 825 gallons

7. Secured covered cabinets located near fuel trucks for hazardous waste 3 cabinets total

8. Ocean Blue collects waste oil and other hazardous materials. Menzies Aviation collects unused unleaded gasoline, jet fuel
and diesel for recycling. Ocean Blue collects used absorbent.

9. Eye wash stations and showers were removed in all 5 hangars. Facility now uses saline bottles for eye wash.

10. Jet Wash no longer does business here and Clean Before Flight (CBF) continues to do mostly dry wash

11. GSE equipment is fueled with Diesel or unleaded 3 to 4 times weekly. Fuel is now purchased from Menzies Fuel Farm at
the Fueling Storage Facility fueling racks as needed. Most equipment is now electric. Signature has an electric vehicle
charging station south of the lobby.

12. Aircraft lavatories are serviced by Signature. Signature disposes of lavatory waste at the triturator.

13. Tenant has a Spill Prevention, Control, and Countermeasure Plan, County Hazardous Waste Permit

14. CAS is a subtenant to Signature (one office and vehicle parked).

15. Landscaping is scheduled weekly with Aztec Landscaping.

16. ABM performs the janitorial services within the Signature buildings.

17. Air Culinaire supplies catering for aircraft.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Building & Ground maintenance

Cargo handling

Drainage system maintenance

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Fuel storage

Herbicide usage

Material loading/unloading

Anti Freeze

Battery Acid

Cleaning Solutions

Fertilizers

Floatables

Food Waste

Fuel

Fuel (Gas)

Fuel (Jet)

Hydraulic Fluids



Outdoor waste storage

Pesticide usage

Tank fuel transfer

Trash collection

Vehicle parking

Water/Fuel mixture within berm

Landscape Wastes

Lavatory Chemical Wastes

Lavatory Chemicals

Lubricants

Oil & Grease

Pesticides/Herbicides

Recyclables

Sediment

Solvents

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Parking Lots

Drainage System Maintenance

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

Structural Treatment Control BMPs

SC01 - 1, 2, 4, 5, 6, 7, 9, 10

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 8, 9

SC03 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

SC04 - 1, 2, 3, 4, 5, 6, 7, 8

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC09 - 1, 2, 3, 5

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10

SC16 - 1, 2, 6, 11, 12

SC17 - 1, 2, 3, 4, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

TC01 - 1, 2, 3, 4

* Appendix B provides descriptions for each BMP category.
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Southwest Airlines
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Shawn Hulette Assistant Station Manager

Drainage
Areas 07, 15, 6, 8 P 6196105569 C 4807603606

Nearest
MS4
Inlet

< 200 ft. Shawn.Hulette@wnco.com

Address 3665 North Harbor Dr. T1 Carlos Marrero Manager - Ops

San Diego, CA 92101 P (619) 454-2925

carlos.marrero@wnco.com

Facility Description and Activities

1. Most ground support equipment and vehicle maintenance (including painting) is conducted inside the Maintenance Shop 
at the ASB. Some minor vehicle and ground support equipment maintenance is performed on ramp by Flightline, a subtenant 
to Southwest.

2. Menzies fuels aircra�, vehicles, and ground support equipment.

3. There is a hose at the hose bib near Gate 9. It is used only to fill up containers for watering plants in the office.

4. Potable water is allowed to run for 1 minute then turned off and linked to aircra�. This is performed as far away from the 
storm drains as possible, and the water evaporates before reaching storm drain.

5. Southwest has spill bins at Gates 1 and 10. These bins contain absorbents, brooms, shovels, and disposal drums.

6. Exterior aircra� cleaning is performed offsite (Phoenix, Oakland, and Dallas).

7. Significant materials are stored in flammable materials storage lockers.

8. Wastes are stored in Hazardous Waste Accumulation Areas in the gate area and inside the ASB Maintenance Shop.

9. Hazardous wastes are picked up every 3 months. Safety Kleen recycles oil, an freeze, all other hazardous wastes.

10. ABM Services, performs cabin services for Southwest and other airlines.

11. Flightline a subtenant to Southwest, performs aircra� maintenance for various airlines at the gate areas.

12. Southwest operates at Gates 1A-14, 16-17, and ASB/Cargo #1 and #7.

13. Southwest performs deicing at the gates. At gates 4, 5, 9, and 10 they push back from the gate to get past the storm 
drains. Air Operations is no fied every  me deicing is performed. Monthly usage is sent to EAD. A zamboni is used to vacuum 
up the excess liquid that falls onto the ramp and is disposed of. Deicing is not performed in the rain. All deicing mixing is 
conducted at the triturator.

14. Siemens operates and maintains all baggage claim, conveyor belt areas, and jet bridges.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft deicing

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Vehicle parking

Anti Freeze

Battery Acid

Carburetor Cleaner

Cleaning Solutions

Deicing/Anti-Icing Fluids

Food Waste

Fuel

Hydraulic Fluids

Lavatory Chemicals

Lavatory Wastes

Lubricants

Metals

Oil & Grease



Paints

Recyclables

Solvents

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Aircraft Deicing/Anti-Icing

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 3, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC05 - 1, 2, 3, 4

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 4, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC09 - 9

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 12

SC14 - 1, 2, 3

SC16 - 1, 2, 6, 11

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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SP Plus Corporation
SIC
Codes 4173 Contact Information

Primary
Activity Parking Lot Management Marilyn Perry Assistant Manager

Drainage
Areas 5, 5A, 9 P 6193080046

Nearest
MS4
Inlet

< 200 ft. mperry@spplus.com

Address 3225 North Harbor Dr. Nicole Thomas Manager - Ops

San Diego, CA 92101 P 6193080046

nthomas@spplus.com

Facility Description and Activities

1. Spill kit (kitty Litter) is available and stored in Sp Plus's Pod Container located in the bus yard.

2. Maintenance is performed off-site at 4902 Market St. San Diego CA. 92102, PO Box 742077, San Diego CA. 92174.
Maintenance facility has 250 Gallon drums for waste oil, 50 gallon drums for hazmat materials, and two 55 gallon drums for
the used oil filters. Roughly, every 3 weeks Mammoth Environmental comes to pick up the used oil/coolant/haz mat
materials.

3. SP+ currently has one Full Time Utility worker that inspect and clean the yard and parking lot daily. Starting August 1, 2018,
landscaping/Janitorial services is performed by Aztec Landscaping Inc. Landscaping is performed monthly and the janitorial
service is performed daily.

4. SP+ Fleet consists of 30 CNG 40 ft Transit Buses. Since September 7, 2018, the fleet was updated to 16 CNG El Dorado 40 ft
Transit Buses & 14 CNG Gillig 40 ft Transit Buses.

5. CNG Fueling is performed at Shell Station on India Street. Diesel was fueled onsite to the North West fence line in bus yard
by Menzies (formerly ASIG) prior to September 7, 2018. Since September 7, 2018, diesel fueling stopped to 8 Diesel Gillig 40
ft Buses.

6. Oil/Coolant is stored in SP+ Pod Container. All used Oil/Anti Freeze is performed at Maintenance Facility and is disposed of
by Federal/State Law. Mops, Brooms, etc are stored in office storage on-site.

7. Hazardous Materials are not stored/performed on-site. BMP document was provided: "Leading the Way: Environmental
Protection and Compliance".

8. General training is performed through SP+ company program "Standard University".

9. Trash is disposed of in the covered dumpsters located East of SP+ Building in enclosed doors. Trash is picked up daily by
Republic Services.

10. A Wash Water Management Plan was submitted to the Authority and approved on July 30, 2018. Fleet washing is
conducted by Precision Fleet Washing. Their headquarters is 5175 Riverview Ct. Fallbrook, CA 92028. 30 buses are washed on
Wednesdays at 1900 hours. Truck based pressure washers and water recovery equipment is located at Precision Fleet Wash
Facility. Wash water is collected using vacuum equipment that is pumped into facility trucks holding tanks. The water is taken
to Precision Fleet Washing facility where it is filtered and disposed of in accordance to all Local, State, and Federal
Regulations. Storm drains are covered during washing activities and is diverted and recovered by the vacuum system.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Drainage system maintenance

Fluid leaks

Outdoor apron washdown

Outdoor waste storage

Ramp/Taxiway scrubbing

Trash collection

Vehicle parking

Coolant

Fuel

Fuel (Diesel)

Hydraulic Fluids

Oil & Grease

Rubber Particulates

Trash

Best Management Practices Applicable to Facility

Activities BMPs



Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Outdoor Wash down/Sweeping

Parking Lots

Drainage System Maintenance

Housekeeping

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 5, 6, 7, 9, 10

SC02A - 1, 2

SC02B - 1, 4, 5, 6, 7, 8, 11, 12, 13

SC04 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC07 - 1, 2

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC12 - 1, 2, 3, 5, 6, 7, 8, 9, 12

SC16 - 1, 2, 4, 6, 11, 12

SC17 - 1, 2, 5, 6, 7

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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Spirit Airlines
SIC Codes 4512, 4581 Contact Information

Primary
Activity Passenger Carrier Aline Levy Manager - General

Drainage
Areas 8 C (702) 241-7701

Nearest
MS4 Inlet < 200 ft. aline.levy@spirit.com

Address 3707 North Harbor Dr. #227 Nicholas Moulton Manager

San Diego, CA 92101 P 2072065534 C

nicholas.moulton@gatags.com

Facility Description and Activities

1. FOD walks are performed before and after each flight. FOD is disposed of in the trash can near gate.

2. Spirit operates out of Gate 16. Gate 17 is used as backup.

3. GAT is the ground handler who handles above and below wing, as well as storing all significant materials. GAT also
provides all equipment (loaders and tugs). GAT has a spill kit.

4. Pacific Aircraft Maintenance is contracted for maintenance on aircraft which is sometime performed at the gate.

5. Spirit has 2 daily flights 4 days of the week, and 1 daily flight 1 day a week.

6. Menzies conducts fueling and handles any spills.

7. No washing, deicing, hazmat, or cargo.

8. Spirit has required yearly training (which is done at headquarters or online) that covers spill prevention. GAT receives
yearly storm water training through JetBlue.

9. One GAT cart is stored at Gate 16 with supplies for on the plane (tp, paper towels, cleaning supplies) and tow bars are
also stored at Gate 16 during non operational hours.

10. Only one Spirit employee at San Diego location. Employees at the front ticket counter are working through GAT. .

11. All equipment and vehicles are owned by GAT. Maintenance is conducted by GES.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Adhesives

Anti Freeze

Battery Acid

Brake Fluid

Cleaning Solutions

Coolant

Fire Fighting Foam

Food Waste

Fuel

Fuel (Gas)

Hydraulic Fluids

Landscape Wastes

Lavatory Chemicals

Lavatory Truck Wash Water

Lubricants

Metals

Oil & Grease

Recyclables

Solvents



Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 12

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10

SC12 - 2, 3, 5, 12

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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SSP
SIC Codes 5812 Contact Information

Primary
Activity Food & Beverage Mario Donato Manager - Ops

Drainage
Areas 12, 8 P 6192447590 C

Nearest
MS4 Inlet 200 - 1000 ft. mario.donato@foodtravelexperts.com

Address 3225 North Harbor Dr. Hugh Gardner Manager - Ops

San Diego, CA 92101

Hugh.Gardner@foodtravelexperts.com

Facility Description and Activities

1. Currently operates out of T1 West and T2 East and West.

2. Operates one battery operated golf cart which is dry washed as needed. One is awaiting disposal at Gate 3

3. 3. Flagship picks up waste, recycling, and compost directly from stores. SSP uses 2 dumpsters for trash and cardboard at
T2 East and T1 West.

4. Bradford picks up grease directly from the stores 3 times per week and delivers back to CRDC.

5. Participates in airport's composting program. The first three compost loads (monitored under an initial probationary
period) taken to the dump were free of contamination. Green waste is checked quality control.

6. Outdoor loading area is located next to (to the left of) Gate 10, and at Gate 11.

7. Dry good storage is located in the storage room within the breezeway at Gate 25.

8. Perishable items are received within ten (10) minutes. Dry goods are received within forty-five (45) minutes. Bradford
drops off materials at Gate 25.

9. Bradford picks up the wash rags and brings back to CRDC. Aramark is a vendor that collects the wash rags at CRDC and
provides the cleaning services of the wash rags that are used in the restaurants.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Fluid leaks

Material loading/unloading

Outdoor waste storage

Trash collection

Battery Acid

Cleaning Solutions

Food Waste

Oil & Grease

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 4, 5, 6

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC04 - 1, 2

SC06 - 1, 2, 3, 6, 7

SC07 - 1, 2, 3, 12

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9
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Sun Country Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Larry Willis Manager - General

Drainage
Areas 8 , 12 P (619) 405-2380

Nearest
MS4 Inlet < 200 ft. larry.willis@wfs.aero

Address 3835 North Harbor Dr. #107

San Diego, CA 92101

 

Facility Description and Activities

1. As of September 2019, Sun Country operates out of Gate 17. Gate is shared with Southwest, Spirit, Allegiant, and
Frontier.

2. Fueling performed by Menzies.

3. GES performs equipment maintenance.

4. Trash and recycling is collected by Flagship within the terminal.

5. Executive Air/Pacific Aircraft Maintenance performs aircraft maintenance.

6. Luggage handling is performed by WFS.

7. As of September 2019, Sun Country will conduct one flight per day. Flights scheduled for days of the week are subject to
change due to the season. Tuesday and Fridays are variable depending on the season.

8. Mail and cargo are handled by GAT.

9. LSG SkyChefs handle international flight servicing on the plane and remove trash.

10. GES equipment (push back tug, k-loader, baggage tug, and dollies) stored on the Commuter Terminal Ramp.

11. Spill cart is located at Gate 17.

12. FOD walks are conducted before and after flight.

13. Sun Country is looking into a hazardous waste hauler for the waste absorbent.

14. Separate from APS as of July 4, 2020.

 

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Fuel

Fuel (Diesel)

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Wastes

Lubricants

Oil & Grease

Paints

Solvents

Trash

 

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management SC01 - 1, 2, 4



Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 11, 13

SC03 - 1, 2, 4, 5, 6

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 11, 12

SC08 - 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC12 - 2, 3, 4, 5, 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.



Gate 17

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-38

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Swoop Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill Manager

Drainage
Areas N/A P (775) 771-0699

Nearest MS4
Inlet < 200 ft. ksturgill@atsstl.com

Address 3225 North Harbor Dr.

San Diego, CA 92101

Facility Description and Activities

Created: 1/10/2022 9:22:08 AM

1. Currently 1 flight per week, will go to 3 flights per week in March 2022

2. Tenant operates out of Gate 50. This gate is shared with British Airways.

3. All ground handling activities are performed by ATS, a subtenant to Swoop Airlines

4. Swoop Airlines has no proprietary equipment, no RON, no maintenance services, no HAZMAT, no catering, no cargo,
and no other storage areas

5. Tenant performs FOD checks twice per flight, sweeping as needed, and ramp scrubbing as needed.

6. Additional stormwater training is handled by ATS annually.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Trash collection

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC06 - 1, 2, 3, 4, 6, 7

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9



Gate 50

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-39

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Swoop Airlines
Operating Areas

0 500
Feet



United Airlines
SIC
Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier John Woodard Supervisor - Air Ops

Drainage
Areas 07, 12, 15 P 6197855523 C 2026692757

Nearest
MS4
Inlet

< 200 ft. john.woodard@united.com

Address 3855 N. Harbor Suite #115 Dan Young Supervisor - Ops

San Diego, CA 92101 P 6197855546 C 9493001338

dan.young@united.com

Facility Description and Activities

*Effective July, 2015, United Express (formerly operated out of commuter terminal) will be relocated to United gates and
ticket counters in Terminal 2.

1. United performs maintenance of its own GSE equipment at their maintenance shop located at the ASB/cargo 
building. Aircra� maintenance is performed by United.

2. Jetstream conducts air freight processing. Loading and unloading is done by United.

3. U.S. Aviation is responsible for cleaning of aircra� interior and dumping lavatory waste.

4. AccuFleet, a vendor to United, performs aircra� washing at the gates or remote parking at night. All wash water is 
vacuumed up and disposed of at the Triturator. 

5. Waste is stored in a Hazardous Waste Accumulation Area outside United's maintenance shop at the ASB.

6. Lavatory deodorant is stored outdoors with secondary containment, located at the ASB ramp.

7. Lavatory deodorant is added to the lavatory truck at the ASB shop and water within the Triturator Area.

8. Safety Kleen collects and disposes of hazardous waste and waste oil.

9. Gate Gourmet provides food service for United.

10. Menzies provides aircra� and equipment fueling at the gates or remote parking areas where the vehicles are 
parked.

11. As of August 2013 United and Continental operate under one operational plan.

12. GSE is cleaned by United employees at the Authority wash rack.

13. United operates out of Gates 34, and 39-45 and at ASB/Cargo #2 and #5.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Tank fuel transfer

Trash collection

Adhesives

Battery Acid

Cleaning Solutions

Coolant

Degreasers

Degreasers (Citrus based)

Food Waste

Fuel

Fuel (Diesel)

Fuel (Gas)

Fuel (Jet)

Lavatory Chemical Wastes

Lavatory Chemicals

Lavatory Truck Wash Water

Lavatory Wastes



Lubricants

Oil & Grease

Paints

Purple K

Rubber Particulates

Solvents

Transmission Fluid

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Electric Vehicle Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC02C - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12, 13

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10

SC12 - 12

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.
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UPS
SIC Codes 4513 Contact Information

Primary
Activity Cargo Handling Kim Rafail Supervisor

Drainage
Areas 5 P 6192937512 C

Nearest
MS4 Inlet < 200 ft. krafail@ups.com

Address 3140 E Jurupa St. #G105 Matthew Ballard Environmental Coordinator

Ontario, CA 91761 P 9099747653 C 9092144919

matthewballard@ups.com

Facility Description and Activities

1. UPS loads and unloads its aircraft at the north ramp next to IAS.

2. A spill kit, located next to the loading/unloading area, contains absorbent pads, booms, and a spill response manual.

3. UPS's own technicians perform maintenance of aircraft and equipment.

4. Most maintenance of tugs and loading equipment occurs outside, including oil changes for tugs. Aircraft maintenance is
performed outside.

5. Menzies fuel UPS aircraft, vehicles, and ground support equipment.

6. Worldwide Flight Services, Inc. (WFS Inc.) is a vendor that provides man power for loading/unloading services.

7. Asbury picks up used hazardous wastes, waste oil and antifreeze and transports them off site.

8. NRC Environmental is contracted to clean up hazardous materials waste following spills. GAT performs lavatory services
on the UPS aircraft once a week.

9. Diamond Environmental pumps out lavatory waste from the two trailer buildings.

10. UPS stores all of their equipment including tires, oil, waste oil, lubricants, hazardous waste, etc. in mobile minis that are
covered, closed, locked. Materials within are on spill pallets and are well organized.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor apron washdown

Outdoor waste storage

Ramp/Taxiway scrubbing

Tank fuel transfer

Trash collection

Vehicle parking

Anti Freeze

Battery Acid

Cleaning Solutions

Degreasers (Citrus based)

Fuel

Fuel (Gas)

Hydraulic Fluids

Lubricants

Metals

Oil & Grease

Rubber Particulates

Solvents

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

SC01 - 1, 2, 4

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

SC03 - 1, 2, 4, 5, 6, 8



Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

Waste Handling & Disposal

Building & Ground Maintenance

Employee Training

Lavatory Service Operation

Outdoor Wash down/Sweeping

Parking Lots

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC04 - 1, 2

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12

SC08 - 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 14

SC09 - 8

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 8, 11

SC12 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 12

SC16 - 1, 2, 4, 6

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

* Appendix B provides descriptions for each BMP category.



UPS + East
side of North
Ramp Cargo

FIGURESAN DIEGO INTERNATIONAL AIRPORTPROJECT NO.:
DATE:
DRAWN BY:
CHECKED BY:

5025-18-2002

CAB
AA/NP

FEBRUARY 2022 E-41

LEGEND
Operating Area(s) SDIA Boundary ´

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

UPS
Operating Areas

0 500
Feet



West Jet Airlines
SIC Codes 4512, 4522 Contact Information

Primary
Activity Passenger Carrier Ken Sturgill General Manager

Drainage
Areas 15 C (775) 771-0699

Nearest
MS4 Inlet 200 - 1000 ft. ksturgill@atsstl.com

Address 3707 North Harbor Dr. T2E Dan Mesaros Manager - Regional

San Diego, CA 92101 P 4035397565 C 4035429680

dmesaros@westjet.com

Facility Description and Activities

1. All equipment maintenance is done by ATS mobile van that parks near gate 50. Daily vital fluid checks are performed by
ATS staff and monthly Preventive Maintenance Inspections are conducted by ATS mobile.

2. Fueling is conducted by Menzies at the Gate. ATS conducts monthly station safety audits which include observing fueling.
ATS requests a poundage of fuel to be put into the aircraft prior to each fueling.

3. Cleaning of vehicles is done at the washrack facility. No aircraft cleaning is performed at SIDA.

4. All ground handling activities are performed by ATS.

5. All aircraft maintenance is performed by Flightline.

6. West Jet operates out of Gates 49 at 1 flight per day.

7. Potable water is flushed for 30 seconds on the ramp and allowed to evaporate.

8. ATS is a subtenant and performs services below the wing for West Jet.

9. Siemens conducts baggage belt maintenance and gate services.

10. Flagship conducts trash pickup service for tenant.

Significant Materials/Activities Potentially Exposed to Storm Water

Potential Pollutant Sources Potential Pollutants

Aircraft sanitary services

Cargo handling

Equipment storage

Fluid leaks

Fuel spills,Fuel transfer

Material loading/unloading

Outdoor waste storage

Potable water flushing

Tank fuel transfer

Trash collection

Anti Freeze

Battery Acid

Cleaning Solutions

Fuel

Lavatory Chemicals

Lavatory Wastes

Lubricants

Metals

Oil & Grease

Sediment

Trash

Best Management Practices Applicable to Facility

Activities BMPs

Non-Storm Water Management

Outdoor Equipment Ops Maintenance Areas

Aircraft, Ground Vehicle & Equipment Maintenance

Aircraft, Ground Vehicle & Equipment Fueling

Aircraft, Ground Vehicle & Equipment Cleaning

Outdoor Loading/Unloading of Materials

Outdoor Material Storage

SC01 - 1, 2, 4, 7

SC02A - 1, 2

SC02B - 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

SC03 - 1, 2, 4, 5, 6, 8

SC04 - 1, 2, 3, 5

SC06 - 1, 2, 3, 4, 6, 7

SC07 - 1, 2, 3, 7, 11, 12



Waste Handling & Disposal

Employee Training

Lavatory Service Operation

Potable Water System Flushing

Housekeeping

Safer/Alternative Products

Spill Prevention, Control & Clean Up

SC08 - 1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 14

SC10 - 1, 2, 3, 4

SC11 - 3, 4, 5, 6, 7, 8, 9, 10, 11

SC14 - 1, 2

SC18 - 1, 2, 3, 4, 5, 6, 7, 8, 9

SC19 - 1, 2

SR01 - 1, 2, 3, 4, 5, 6, 7, 8, 9

* Appendix B provides descriptions for each BMP category.
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v7.0 – July 2019 

San Diego International Airport 

Rules and Regulations 
 

                                   
 

The statements contained herein express the policy of the San 
Diego County Regional Airport Authority, duly adopted as the 
Rules and Regulations, and are intended to ensure the safe and 
efficient operations of the San Diego International Airport. 

These Rules and Regulations govern the general conduct of the 
public, tenants, employees and commercial users of the San 
Diego International Airport as their activities relate to the 
possession, management, supervision, operation and control of 
the airport by the San Diego County Regional Airport Authority. 

Issued and Approved by: 

San Diego County Regional Airport Authority 

3225 North Harbor Drive, San Diego, CA  92101 (619) 400-2400 I www.san.org 

http://www.san.org/


San Diego International Airport 
Rules and Regulations 
 

 
Summary of Amendments                Page 1 of 4 
v7.0 – July 2019 

All amendments to this document require document owner review and approval. Other 
approvals may be required. 

REVISION NUMBER EFFECTIVE 
DATE 

SUMMARY OF AMENDMENTS: 

Original January 2003 Original Document 

v1.0 March 2003 Revised 

v2.0 October 2010 Complete Revision 

v2.1 April 2011 1) 2.21 Solicitation and Expressive Activities. 
2) 2.22 Commercial, Filming and Recording. 
3) 5.3 Parking Areas. 
4) 7.3 Enforcement. 

v2.2 July 2011 1) 3.2.5.C.1.e (3) Ground Operations, Starting and 
Running Engines, Starting Engines. 
2) 5.4.B.1 Commercial Transportation Vehicles, Ground 
Transportation Permits, Vehicle Restrictions. 
3) 5.4.D Commercial Transportation Vehicles, 
Transferability of Permits. 
4) 5.4.X Commercial Transportation Vehicles, Lost 
Property and Luggage. 

v3.0 October 2011 1) 3.2.5.F.5.b & c (2.) Ground Operations, Aircraft 
Parking. 
2) 5.4.B.1 (5) Commercial Transportation Vehicles, 
Ground Transportation Permits, Vehicle Restrictions. 
3) 5.4.N Commercial Transportation Vehicles, Driver 
Appearance. 

v3.1 January 2012 1) 3.4.5 Fueling Operations. 
2) 3.2.5.A Ground Operations, Ramp Operations. 
3) 3.2.10.A Aircraft Washing. 
4) 3.2.10.B Aircraft De-icing. 
5) 3.3.4.A Vehicle Operations, Motor Vehicle and 
Equipment Operation around Aircraft. 
6) 3.3.4.B Parking. 
7) 3.3.4.C Speed Limits and Operations on the Air 
Operations Area (AOA). 
8) 3.3.4.D Cleaning, and Maintenance of Vehicles. 

v3.1 April 2012 No amendments for Quarter Ending March 31, 2012 

  



San Diego International Airport 
Rules and Regulations 
 
 

 
Summary of Amendments             Page 2 of 7 
v7.0 – July 2019 
 

All amendments to this document require document owner review and approval. Other 
approvals may be required. 

REVISION NUMBER EFFECTIVE 
DATE 

SUMMARY OF AMENDMENTS 

v3.2 July 2012 1) 2.9 Obstructions and Roadway Use 
2) 7.7 Schedule of Administrative Penalties 
3) 3.3.4.C.2.a Vehicle Operations, Speed Limits and 
Operations on Air Operations Area (AOA). 
4) 5.4.Z.3 & 5.4.Z.4 Commercial Transportation Vehicles, 
Conversion Incentives and Non-Conversion Fees. 

v3.3 Oct 2012 1) Definitions and Acronyms. 
2) 5.4.B.1.4 Commercial Transportation Vehicle, Ground 
Transportation Permits, Vehicle Restrictions. 
3) 5.4.Z.1.a Commercial Transportation Vehicles, Ground 
Transportation Vehicle Conversion Incentive-based 
Program, Standard Age Replacement Policy. 

v4.0 January 2013 1) 5.4.S. (4.) Commercial Transportation Vehicles, 
Taxicabs and Vehicles for Hire, Background Check 
Procedures for Vehicle for Hire Drivers, Acceptable 
Identification Documents. 
2) 5.4.Z. (3.) Commercial Transportation Vehicles, Ground 
Transportation Vehicle Conversion Incentive-Based 
Program, Conversion Incentives. 
3) 5.4.Z. (4.) Commercial Transportation Vehicles, Ground 
Transportation Vehicle Conversion Incentive-Based 
Program, Non-Conversion Incentives. 
4) 6.2.B., Added New Regulation 6.2.B. (2.) General Safety 
Duties, Fire Extinguishers; includes applicable cross 
references to 3.2.5.A. (1.) Ground Operations, Ramp 
Operations, Section 3.2.5.C.1.d Ground Operations, 
Starting and Running Engines, Section 3.4.5 (A.) Fueling 
Operations. 
5) 7.7 Schedule of Administrative Penalties – added 
violation for 6.2.B.(2.) Ramp Fire Extinguishers. 

v4.1 July 2013 1) 7.3 (d) Enforcement 

  



San Diego International Airport 
Rules and Regulations 
 
 

 
Summary of Amendments             Page 3 of 7 
v7.0 – July 2019 
 

All amendments to this document require document owner review and approval. Other 
approvals may be required. 

REVISION NUMBER EFFECTIVE 
DATE 

SUMMARY OF AMENDMENTS 

v5.0 January 2014 1) 2.8 Signage 
2) 5.4 (M) Driver’s Examination 
3) 1.3 Enforcement 
4) 2.16 Restricted Areas 
5) 2.17.D.3 Badges, Unauthorized Uses of Badges 
6) 5.4.S.3.a.1, Commercial Transportation Vehicles, 
Taxicabs and Vehicles for Hire, Spare Taxicab Use Policy. 
7) 7.6.A.1 Appeals, Administrative Penalties and 
Suspension or Revocation of SAN ID Badges and 
Privileges. 

v5.1 April 2014 1) Reviewer’s and Approver’s – Historical Document 
2) 1.6 Technical Content, Revisions and Access to Airport 
Rules and Regulations 
3) 1.7 Department Contact Information by Section 
4) 2.21 Solicitation and Expressive Activities 
5) 2.22 Commercial Photography, Filming and Recording 
6) 4.2.E Business Conduct, Occupancy, Lock and Keys 
7) 4.4.A Improvements, Approval Required 
8) 4.4.B Improvements, Approval Process 
9) 4.5.B.1 Security, Construction, Ensuring Compliance 
10) 4.9.C Signage and Tenant Advertising, Banners 
11)  4.9.D Signage and Tenant Advertising, Digital 
Corporate Welcome Signs 
12) 4.9.E Signage and Tenant Advertising, Community 
Outreach Program, Regional Non-Profit Organizations 
13) 4.9.F Signage and Tenant Advertising, Holiday 
Decorations 
14) 5.2.I Regulations Applicable to All Motor Vehicles, 
Accidents 
15) 5.2.J Regulations Applicable to All Motor Vehicles, 
Towed Vehicles 
16) 5.4.S.3 Commercial Transportation Vehicles, Taxicabs 
and Vehicles for Hire, Spare Taxicab Use Policy 
17) 6.2.D General Safety Duties, Safety Inspections 
18) 7.3 (d) Enforcement 
19) 7.7 Schedule of Administrative Penalties 

  



San Diego International Airport 
Rules and Regulations 
 
 

 
Summary of Amendments             Page 4 of 7 
v7.0 – July 2019 
 

All amendments to this document require document owner review and approval. Other 
approvals may be required. 

REVISION NUMBER EFFECTIVE 
DATE 

SUMMARY OF AMENDMENTS 

v5.2 July 2014 1) 1.7 Department Contact Information  
2) 2.21 Solicitation and Expressive Activities 
3) 2.22 Commercial Photography, Filming and Recording 
4) 3.3.4.A.7 Vehicle Operations, Motor Vehicle and 
Equipment Operation around Aircraft 
5) 3.4.9.A, Foreign Object Debris (FOD), General 
6) 4.2.E Business Conduct, Occupancy, Lock and Keys 
7) 4.4.A Improvements, Approval Required 
8) 4.4.B Improvements, Approval Process 
9) 4.5.B.1 Security, Construction, Ensuring Compliance 
10) 4.9.C Signage and Tenant Advertising, Banners 
11)  4.9.E Signage and Tenant Advertising, Community 
Outreach Program, Regional Non-Profit Organizations 
12) 4.9.F Signage and Tenant Advertising, Holiday 
Decorations 

v5.3 October 2014 1) Definitions and Acronyms 
2) 5.4 Commercial Transportation Vehicles 
3) 5.4 Commercial Transportation Vehicles, B. Ground 
Transportation Permits, 1. Vehicle Restrictions, 2. Permit 
Terms and Fees, 3. Automated Vehicle Identification (AVI) 
Program, 4. Vehicle Inspections 
4) 5.4 Commercial Transportation Vehicles, C. Driver’s Permits, 
1. Restrictions on Issuance and Exceptions, 3. Term and Fees 
5) 5.4 Commercial Transportation Vehicles, F. Insurance 
6) 5.4 Commercial Transportation Vehicles, D. Issuance and 
Transfer of Permits 
7) 5.4 Commercial Transportation Vehicles, A. Conformance 
with Laws, I. Vehicle Condition, J. Identification, K. Pickup 
Areas, M. Driver’s Examination, N. Driver’s Appearance, O. 
Duty to Transportation, P. Non-Discrimination, Q. Fares and 
Receipts. 
8) 5.3 Parking Areas 
9) 5.2 Regulations Applicable to all Motor Vehicles, B. Traffic 
Signs, Markers and Devices 

v5.4 January 2015 1) Section Definitions and Acronyms 
2) Section 3.2.5.F Ground Operations, Aircraft Parking 

3) Section 3.3.1.D Air Operations Area (AOA) Driver’s Permits 
(Informational Section) 



San Diego International Airport 
Rules and Regulations 
 
 

 
Summary of Amendments             Page 5 of 7 
v7.0 – July 2019 
 

4) Section 5.3 Parking Areas 
5) Section 5.4 Commercial Transportation Vehicles, U. 
Courtesy Vehicles (Hotel, Off-Airport Parking, Rental Car and 
others), 1. Rules of Operation 
6) Section 5.4 Commercial Transportation Vehicles, Z. Ground 
Transportation Vehicle Conversion Incentive-Based Program 
7) Section 5.4 Commercial Transportation Vehicles, Z. Ground 
Transportation Vehicle Conversion Incentive-Based Program, 
2. Hotel/Motel Shuttle Consolidation Incentive Program 
8) Section 7.6.A. Appeals, Administrative Penalties and 
Suspension or Revocation of SAN ID Badges and Privileges 

v5.5 April 2015 1) Section Definitions and Acronyms 
2) Section 3.2.5 Ground Operations, B. Push Back/Tow Out 
Procedures 
3) Section 3.2.5 Ground Operations, D. Aircraft Taxiing 
4) Section 3.2.5 Ground Operations, E. Aircraft Towing 
5) Section 3.2.5 Ground Operations, F. Aircraft Parking 

v5.6 July 2015 1). Section 2 General Conduct, 2.2 Smoking 
2). Section 2 General Conduct, 2.18 Security Equipment and 
Directives 
3). Section 2 General Conduct, 2.9 Obstructions and Roadway 
Use 
4). Section 3 Operations 
5). Section 6 Fire Safety and Hazardous Materials , 6.2 General 
Safety Duties, A. Fire Alarms 
6). Section 7 Administrative Procedures, 7.7 Schedule  of 
Administrative Penalties 

v5.7 October 2015 1). Section 5.4 Commercial Transportation Vehicles, B. Ground 
Transportation Permits, 1. Vehicle Restrictions, 2. Vehicle 
Identification, 3. Vehicle Inspections 
2). Section 5.4, Commercial Transportation Vehicles, C. 
Driver’s Permits and Requirements; 1. Restrictions on Issuance 
and Exceptions, 2. Application Procedures 
3). Section 5.4 Commercial Transportation Vehicles, F. 
Insurance 
4). Section 5.4 Commercial Transportation Vehicles, G. Vehicle 
Registration 
5). Section 5.4 Commercial Transportation Vehicles, I. Vehicle 
Condition, J. Identification, K. Pickup Areas, M. Driver’s 
Examination, N. Driver’s Attire and Personal Hygiene, O. Duty 
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DEFINITIONS AND ACRONYMS 

Definitions              

“Air operations area” (AOA) means the area of the Airport situated within the perimeter fence 
line which is used primarily for aircraft parking, taxiing, refueling, landing, take off and surface 
maneuvering; includes the airfield, aprons, ramps, taxiways and aircraft movement areas. 

“Air traffic control tower” (ATCT) means the facility operated by the Federal Aviation 
Administration (FAA) which controls the air and ground movement of aircraft and ground 
vehicles operating on the movement areas of the Airport. 

“Aircraft parking area” means the defined areas of the Airport intended exclusively for parking 
of aircraft and loading or unloading of passengers and cargo. 

“Airport” means the San Diego International Airport, Lindbergh Field (SDIA). 

“Airport Communication Center” (ACC) means a centralized communication location that 
provides a variety of telephone communication, emergency notifications, maintenance and 
operations dispatch, and security information service for airport personnel, tenants, and 
appropriate stakeholders.  

“Airport service equipment” means the vehicles and equipment routinely used for service, 
maintenance or construction. 

“Alternative fuel vehicle” (AFV) means a vehicle that runs on an energy source, fuel or blend of 
fuels; acceptable fuels and energy sources include, but are not limited to, compressed natural 
gas, biodiesel from a waste product and electricity that achieves a reduction of at least 10 
percent (10%) carbon intensity relative to petroleum fuel, as contained in Governor 
Schwarzenegger’s Executive Order 
S-01-07. 

“Apron” means the defined area of the Airport intended to accommodate aircraft for the 
purposes of loading or unloading passengers or cargo, refueling, parking or maintenance. See 
“Ramp.” 

“Authority” means the San Diego County Regional Airport Authority (SDCRAA). 

“Automatic vehicle identification system” (AVI) means the system for the automatic tracking of 
vehicle movement on the Airport roadways and parking facilities; includes the placement of a 
transponder or other device upon a vehicle. 

“Best management practices” (BMPs) means storm water management practices employed to 
prevent or reduce storm water and surface water pollution; includes, without limitation, the 
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use of tarps or covers for the outdoor storage of materials, the use of spill-containment pallets 
for the storage of liquids, and the prompt cleanup of spills.  

“Charter vehicle” means any vehicle issued a Charter-Party Carrier of Passengers Certificate by 
the California Public Utilities Commission. 

“Clean Air Vehicle” (CAV) means a vehicle that meets the criteria for a low emission vehicle as 
defined in the California Vehicle Code §5205.5, Low Emission Vehicle Identification for High-
Occupancy Vehicle Lane Use.  A CAV qualifies as an “alternative fuel vehicle” (AFV) under the 
Airport Authority’s Ground Transportation Vehicle Conversion Incentive-Based Program. 

“Commercial ground transportation operator” or “operator” includes any business that 

provides ground transportation services to Airport patrons for compensation or as a courtesy 

service; includes, but is not limited to, taxicabs, charter vehicles (TCP), vehicles for hire (PSC), 

and courtesy vehicles. 

“Commercial ground transportation vehicle” means a motor vehicle of a type required to be 

registered with the Department of Motor Vehicles of the State of California that is used or 

maintained for the transportation of persons for hire, compensation or profit; includes, but is 

not limited to, all passenger stage corporations, charter party carriers, taxicabs, and courtesy 

vehicles. 

“Courtesy vehicle” means any vehicle used by a hotel, rental car company, off-airport parking 

lot, or any other service transporting passengers where there is no charge for said services.  

“Driver” includes any employee, agent or independent contractor of a commercial ground 

transportation operator or Airport tenant who drives or operates a motor vehicle or equipment 

upon the Airport. 

“Emergency vehicle” includes aircraft rescue and fire fighting vehicles, ambulances, and other 

authorized vehicles approved and routinely operated for response to emergency situations, 

including mutual aid. 

“Executive Director” means the President/CEO of the Airport. 

“Fire Code” means the 2007 California Fire Code. [Code of Regulations, Title 24, Part 9] 

“Foreign object debris” (FOD) means any type of debris on aircraft ramps, aprons or aircraft 

movement areas; includes, without limitation, nuts, bolts, plastic, cans, rocks, baggage pieces 

and parts.   
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“Ground service equipment” (GSE) means vehicles and equipment approved and used on the 

aircraft aprons or parking areas in support of airport operations. 

“Hazardous material” means any substance or material capable of posing an unreasonable risk 

to health, safety and/or property; includes gasoline, diesel fuel, other petroleum hydrocarbons, 

natural gas liquids, antifreeze, chemical de-icing materials, lavatory chemicals, and any 

substance whether solid, liquid, or gaseous in nature which is defined as a hazardous substance 

or hazardous waste under any federal, state, or local statute, regulation, rule or ordinance, 

including, without limitation, the Comprehensive Environmental Response, Compensation and 

Liability Act, the Resource Conservation and Recovery Act, the Clean Air Act, and the Clean 

Water Act, or the Hazardous Materials Transportation Act. 

“Hazardous waste” includes any waste or combination of wastes as defined in the Code of 

Federal Regulations, 40 CFR Part 261.3, 49 CFR Part 171.9 or the California Code of Regulations, 

22 CCR § 66261, et seq.  

“Hearing officer” means the individual or individuals appointed by the Authority to hear the 
evidence and information regarding parties facing administrative action. 

“Improvement” means any upgrade or change made to the original condition; compare 

“Maintenance.” 

“Instrument landing system (ILS) critical area” means the area established near the glide slope 

antenna that is protected from vehicular and aircraft intrusion in order to prevent the 

disruption of aircraft navigation equipment on approach to landing.  This area is marked and 

identified by various methods, including signage.  Vehicles are not authorized to maneuver 

through this area without clearance from the air traffic control tower (ATCT) when the area is 

active. 

“Maintenance” means maintaining the existing property/leasehold in the original condition; 
compare “Improvement.” 

“Material safety data sheet” (MSDS) means a document containing basic product information 

related to the safe handling, storage and disposal of a chemical or material. 

“Motor Vehicle”:  Generally, as defined by the California Vehicle Code. However, ramp vehicles 

that are not licensed to operate under state provisions shall be subject to the same limitations 

and regulations governing the operation of a motor vehicle within the confines of the air 

operations area (AOA). 
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“Movement area” includes the runways, taxiways, safety areas, instrument landing system (ILS) 

critical areas, height restrictive areas and other areas of the Airport which are normally under 

the control of the ATCT by reason of their function to support the landing, take-off and ground 

maneuvering of aircraft. 

“Non-dedicated streets” means streets under the control and jurisdiction of the Authority and 
not dedicated to any other governmental agency. 

“Non-movement area” means the areas at the Airport that are used for the parking of aircraft 

that are not under the direct control of the air traffic control tower (ATCT); includes aprons and 

ramps. 

“Non-peak hours” includes the hours between 11:30 p.m. and 5:00 a.m. 

“Non-storm water” includes any runoff or discharge to the storm drain system not composed 

entirely of storm water.  

“Notice to airmen” (NOTAM) means a notice containing information concerning the 

establishment, condition or change in any component of the National Airspace System 

(including facilities, services, procedures and hazards) of which the timely knowledge is 

essential to personnel concerned with flight operations. 

“Operator”: See “Commercial Ground Transportation Operator.” 

“Permittee” includes any individual, company, organization, entity or affiliate permitted to 
operate ground transportation service vehicles within the Airport. 

"Person" includes any individual, corporation, association, partnership (general or limited), joint 

venture, trust, estate, limited liability company, governmental body, or other legal entity or 

organization. 

“Pre-arranged transportation” includes any provision of commercial ground transportation 
services from the Airport, where such transportation was contracted or arranged for, by, or on 
behalf of the passenger either (1) in advance of the passenger’s arrival at the Airport, or (2) 
after the passenger’s arrival at the Airport by communicating with a ground transportation 
service provider; includes transportation provided by a courtesy vehicle where the passenger is 
not directly charged for such transportation. 

“President/CEO”:  The powers and duties of the President/CEO may be exercised or performed 

by an assistant or such person as the President/CEO may designate. The President/CEO is also 

referred to as “Executive Director” with no change in meaning. 
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“Public Parking Facilities” includes all parking facilities provided specifically for the public while 

at the Airport. 

“Ramp” means the areas where aircraft are parked, unloaded, loaded, refueled or boarded. See 

“Apron.” 

“Ramp Control Facility” (RCF) is where contracted personnel provide ramp control services in 

the form of traffic sequencing, separation and issue pushback control instructions within 

designated non-movement areas. The Ramp Control Facility is located on the roof of Terminal 

Two West between Gate 38 and Gate 45.  

“Restricted area” includes any area of the Airport where access is restricted to use by the 
tenants or the Authority for its operations only.   

“Runway” means the area designed for the landing or taking off of aircraft, identified by a 

broken white centerline, solid white edge lines and white edge lights. 

“Scheduled Operations” includes aircraft operations conducted in accordance with a published 

schedule between points within the continental United States (domestic), or into or out of the 

continental United States (flag). 

“Security Identification Display Area” (SIDA) means the area identified in the Airport Security 

Program (ASP) which requires increased security and a continuous display of Airport-issued or 

approved identification media. 

“Solicitation” includes  any uninvited initiation of a conversation or other uninvited contact by a 
driver, other employees, representative or agent (whether formal or informal) of any ground 
transportation service provider with any person, for the purpose of enticing or persuading said 
person to use any service or facilities provided by the ground transportation service provider or 
any affiliate thereof. 

“Sterile Concourse” means that portion of the passenger terminal used exclusively by persons 

who have successfully passed through the security screening process and have been screened 

according to TSA standards as set forth in Parts 1540 and 1544 of the Transportation Security 

Regulations (TSRs). 

“Storm Water” means runoff which originates from precipitation events, whether rain or snow.  

Storm water runoff is that portion of precipitation that flows across a surface and into the 

storm drain system or directly into receiving water (e.g., San Diego Bay). 
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“Storm Water Code” means the Authority Code prescribing uniform requirements and 

prohibitions related to the management and control of storm water or non-storm water 

discharges into any storm water conveyance system on airport property or into any receiving 

water from airport property. Also known as the "San Diego County Regional Airport Authority 

Storm Water Management and Discharge Control" and “Storm Water Ordinance.” [Authority 

Code §§ 8.70 to 8.79]. 

“Storm Water Management Plan” (SWMP) means the written plan prepared by the Authority 

that outlines a comprehensive program to reduce and eliminate pollutants from entering the 

storm drain system and receiving waters (e.g., San Diego Bay). The SWMP describes potential 

pollutant sources at the Airport and the management programs in place or required for use to 

reduce or eliminate impacts to storm water or receiving water quality.  Also known as the “SAN 

Storm Water Management Plan.” 

“Storm Water Pollution Prevention Plan” (SWPPP) means a written plan that outlines the steps 

and procedures to be taken to prevent, reduce, and/or eliminate the pollutants potentially 

generated by a specific tenant or operation or construction project from entering the storm 

drain system and/or a receiving water (e.g., San Diego Bay). 

“Taxicab” means a passenger vehicle for hire designed to carry no more than eight persons, 
excluding the driver, used to transport passengers on public streets, and where the charges for 
use of said vehicle are determined by a taximeter. 

“Taxicab and vehicle for hire stand” means the areas on Airport property designated and 
reserved for parking only while waiting to pick up passengers for hire. 

“Taxicab or vehicle for hire line” means the areas on or about the Airport designated by sign or 
other suitable means which are reserved for taxicabs or vehicles for hire only while waiting to 
advance in turn to a vacancy at the taxicab or vehicle for hire stand.  

“Taxicab services provider” means a ground transportation service provider who transports 
passengers in a taxicab. 

“Taxiway” means the areas designed for the passage of aircraft between the non-movement 

areas and the runway.  Taxiways are identified by a solid painted yellow centerline and blue 

edge lights. 

“Tenant” means any person holding any right to use the Airport terminal buildings or airfield 

under any type of agreement with the Authority and the agents, employees, contractors and 

subcontractors of such person; includes, but is not limited to, airlines, licensees, permittees, 

and badge holders.  



San Diego International Airport 
Rules and Regulations 
 

Definitions and Acronyms              Page vii 
v7.0 – July 2019 

“Transportation Network Company” is an organization, whether a corporation, partnership, 

sole proprietor or other form, operating in California providing transportation services for 

compensation using an online-enabled application (app) or platform to connect passengers 

with drivers using their personal vehicles.  All TNC transportation services must be prearranged 

through the use of the app or online enabled device.  

“TNC Vehicle” means any passenger vehicle engaged in providing Transportation Network 

Company services and issued a Transportation Network Company permit by the California 

Public Utilities Commission.  

“Trip” includes each instance a ground transportation vehicle enters onto a transportation plaza 
at the Commuter Terminal, Terminal 1 or Terminal 2 at the Airport. 

“Trip fee” means a fee payable to the Authority for each trip of a permittee’s vehicle. 

“Vehicle for hire” means any vehicle issued a Passenger Stage Corporation (PSC) certificate by 
the California Public Utilities Commission (CPUC). 

“Vehicle identification decal” means a decal issued by the Authority to be placed on each 
permitted ground transportation service provider’s vehicle to identify those vehicles approved 
to operate on Airport premises. 

“Vehicle service road” means the roadway used for vehicle movement about the perimeter of 

the aircraft movement areas. 

“Waybill” means a document  containing a charter operator’s TCP number, driver’s name, 
vehicle number, passenger name(s), number of persons in party, location of pick up, and airline 
and flight number on which the passenger(s) arrived or will arrive. See Public Utilities Code § 
5381.5. 
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Acronyms             

AC Advisory Circular, issued by the Federal Aviation Administration (FAA) 

ACC Airport Communication Center 

ACM Airport Certification Manual 

ACS Access Control System 

ADA Americans with Disabilities Act of 1990 

AFV Alternative Fuel Vehicle 

AGL Above Ground Level 

AOA Air Operations Area 

API American Petroleum Institute 

APU Auxiliary Power Unit 

ARFF Aircraft Rescue and Firefighting 

ASP Airport Security Program 

ASTM American Society of Testing Materials 

ATCT Air Traffic Control Tower 

ATO Airport Traffic Officer 

AVI Automatic Vehicle Identification System 

BMP Best Management Practices  

CAD Computer Aided Drafting 

Cal EMA California Emergency Management Agency 

Cal OSHA California Occupational Safety and Health Act 

CAV Clean Air Vehicle 
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CCTV Closed Circuit Television 

CPUC California Public Utilities Commission 

CSR Customer Service Representative  

CT Commuter Terminal 

CVC California Vehicle Code 

CVRB Curfew Violation Review Board 

DBA Doing Business As 

DHS Department of Homeland Security 

DMV Department of Motor Vehicles 

DOD Department of Defense 

FAA Federal Aviation Administration 

FAR Federal Aviation Regulation 

FAA FAR’s Federal Aviation Administration Federal Aviation Regulations 

FBO Fixed Base Operator 

FEDEX FedEx Corporation 

FOD Foreign Object Debris  

GA General Aviation 

GIS Geographical Information System 

GSE Ground Service Equipment  

GPU Ground Power Unit 

HVAC Heating, Ventilating and Air Conditioning 

ID Identification 

ILS Instrument Landing System 
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LAMC Lindbergh Airline Managers Council 

MS4s Municipal Separate Storm Sewer Systems 

MSDS Material Safety Data Sheet  

MTDB Metropolitan Transit Development Board  

NAS Naval Air Station 

NFPA National Fire Protection Association  

NOAA National Oceanic and Atmospheric Administration 

NOTAM Notice to Airmen  

NPDES National Pollutant Discharge Elimination System 

NTSB National Transportation Safety Board 

PIN Personal Identification Number 

PPR Prior Permission Required 

PSC Passenger Stage Corporation 

RCF Ramp Control Facility 

RON Remain Overnight 

SDCRAA San Diego County Regional Airport Authority 

SDIA San Diego International Airport 

SIDA Security Identification Display Area  

SOC Security Operations Center 

SPCC Spill Prevention, Control and Countermeasures 

SWMP Storm Water Management Plan  

SWPPP Storm Water Pollution Prevention Plan  

TCP Transportation Charter Party 
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TIPR Tenant Improvement Project Review 

TNC Transportation Network Company 

TSA Transportation Security Administration 

TSR Transportation Security Regulations  

UL Underwriters Laboratories 

UPS United Parcel Service of America, Inc. 

USDA United States Department of Agriculture 

USDOT United States Department of Transportation 

USEPA United States Environmental Protection Agency 

USPS United States Postal Service 
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SECTION 1 

1.0 INTRODUCTION 

1.1 SCOPE, PURPOSE AND APPLICABILITY 

These Rules and Regulations of the San Diego County Regional Airport Authority 
(“Authority”) govern the conduct, use, actions and operations of tenants, lessees, 
concessionaires, airlines, permittees, licensees, commercial users of San Diego 
International Airport (“Airport”) and such entities’ contractors, subcontractors and 
invitees. The Rules and Regulations are equally applicable to the employees of the 
above identified entities and the employees of the Authority. The Rules and Regulations 
are promulgated by the President/CEO under the powers enumerated in Board Policy 
1.40, Board Code 6.01 and California Public Utilities Code §§ 170013(b) and 170026(b). 
The Rules and Regulations are intended to ensure the safe, secure, efficient and 
environmentally sound operation of the Airport. Incorporated within the Rules and 
Regulations, as a helpful reference, are citations to various relevant Authority Codes 
duly adopted by the Board of Directors which are applicable to all persons using or 
visiting the Airport.       

1.2 AUTHORITY 

A. Ownership and Operation  

The Airport, certificated by the Federal Aviation Administration (“FAA”) and the 
State of California, is operated by the Authority. The Authority is governed by a nine-
member board composed of appointed and elected officials representing the entire 
San Diego County (“Board”). 

B. Delegation of Authority 

Authority Code § 1.10 (a). Whenever a power is granted to, or a duty is imposed 
upon the President/CEO by the provisions of this Code, such power or duty may be 
exercised or performed by an assistant or such person as the President/CEO may 
designate. 

C. Emergency Conditions 

Authority Code § 7.20 (a). In the event of a disaster or emergency, the President/CEO 
of the Authority may:  

(1) utilize city and county departments, law enforcement agencies, local medical 
resources and disaster preparedness groups for assistance; and (2) issue such 
directives and take such action as necessary to protect people, property and assets, 
and promote the safe operation of Authority Facilities. 

Authority Code § 7.20 (b). The President/CEO, in the event of a disaster or emergency, 
may order all occupants to leave Authority Facilities, or portions thereof, and prevent 
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access to such areas for such time as may be necessary to assure the safety of the 
public and employees. 

Authority Code § 7.20 (c). The President/CEO, in the event of a disaster or emergency 
may close or restrict the use of all airport roadways to vehicular traffic in the interest 
of public safety. 

Authority Code § 7.20 (d). For purposes of this section, “disaster” or “emergency” 
includes, without limitation, the actual or threatened existence of conditions such as 
any hurricane, tornado, storm, high water, earthquake, landslide, mudslide, drought, 
fire, explosion, civil disturbance, war, terrorist attack and other catastrophe or threats 
that cause or may cause substantial damage or injury to persons or property within 
the Authority’s area of jurisdiction. 

D. Compliance 

The use of or entry into the Airport by any person or entity for any commercial or 
business purpose shall be deemed to constitute an agreement to comply with these 
Rules and Regulations. Compliance with the Rules and Regulations includes 
compliance with the Airport Security Program (“ASP”).  For more information, 
contact the Manager, Aviation Security and Law Enforcement. 

Successful compliance depends to a great extent on the full and active cooperation 
of all tenants and commercial users and their employees. This requires a thorough 
knowledge and understanding of applicable Rules and Regulations through ongoing 
education and training. 

E. Governance 

Regulation.  

3. All persons shall be governed by the applicable laws of the United States, the 

State of California, the City and County of San Diego, and any other rules, 

regulations and ordinances as adopted by the Authority while upon the 

properties owned and operated by the Authority. No person shall use Airport 

property or facilities for any act deemed illegal by any applicable law.  

These Rules and Regulations shall in no way supersede or abrogate regulations set 
forth by the Transportation Security Administration (“TSA”) or in the Federal 
Aviation Administration Federal Aviation Regulations (“FAA FARs”) by which the 
Airport is governed.  

F. Severability  

Regulations: 

1. If any section, subsection, subdivision, paragraph, sentence, clause or phrase of 

these Rules and Regulations or any part thereof, is for any reason held to be 

unconstitutional or invalid or ineffective by any court of competent jurisdiction, 



San Diego International Airport 
Rules and Regulations 
 

Section 1 – Introduction          Page 3 of 142 
v7.0 – July 2019 

or other competent agency, such decision shall not affect the validity or 

effectiveness of the remaining portions of these Rules and Regulations or any 

part thereof. 

2. The Authority hereby declares that it would have promulgated each section, 

subsection, subdivision, paragraph, sentence, clause or phrase thereof, 

irrespective of the fact that any one or more sections, subsections, subdivisions, 

paragraphs, sentences, clauses or phrases be declared unconstitutional or invalid 

or ineffective. 

3. If the application of any provision or provisions of these Rules and Regulations to 

any lot, building, sign or other structure, or parcel of land is found to be invalid 

or ineffective in whole or in part by any court of competent jurisdiction, or other 

competent agency, the effect of such decision shall be limited to the property or 

situation immediately involved in the controversy, and the application of any 

such provision to other properties and situations shall not be affected.  

4. This section shall apply to every portion of these Rules and Regulations as it has 

existed in the past, as it now exists and as it may exist in the future, including all 

modifications thereof and additions and amendments thereto. 

1.3 ENFORCEMENT 

Authority Code § 6.01. Any person subject to the Rules and Regulations who violates or 
fails to comply with the Rules and Regulations will be deemed to be in violation of this 
Code. The President/CEO of the San Diego County Regional Airport Authority or his or her 
designee may promulgate a schedule of fines and penalties for any violation of the Rules 
and Regulations. 

Authority Code § 1.17.  Whenever in this Code any act or omission is made unlawful, it 
shall include causing, permitting, aiding or abetting, such act or omission. 

The President/CEO (President/CEO) has the overall responsibility for enforcing 
compliance with these Rules and Regulations. On a day-to-day basis, this responsibility 
and commensurate authority is delegated to the Authority’s designated representatives 
and to the Harbor Police Department, the law enforcement agency assigned to the 
Airport. 

Any person in violation of the Rules and Regulations or failing to comply with any 
requirements of these Rules and Regulations may be subject to an administrative fine or 
penalty, and/or be denied use of the Airport. Violations of these Rules and Regulations 
shall include but are not limited to causing, permitting, aiding or abetting, or attempting 
such act or omission. 

The safety of patrons and the security of the Airport are of primary importance and are 
protected and supported by the full powers of the Authority Code, state and federal 
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law. Persons involved in criminal activities may be detained, arrested and prosecuted to 
the full extent of the law. 

Airport tenants, permittees, licensees, concessionaires and others holding Authority 
agreements, when leasing or controlling portions of the Airport, are responsible for 
ensuring that their employees, sub-tenants, contractors, sub-contractors and visitors 
using their facilities understand and comply with these Rules and Regulations. Each 
additionally shall be responsible for compliance with all requirements of the Airport 
Security Program (ASP) delegated to them for their exclusive or other used areas and 
shall be held liable for any fines, penalties or other monetary assessments imposed 
upon the Airport by any agency having jurisdiction with respect to any violations 
involving these areas. 

1.4 SPECIAL NOTICES, ADVISORIES AND DIRECTIVES 

Special notices, advisories or directives of an urgent or short-term operational nature 
shall be issued under the authority of these Rules and Regulations. 

1.5 RATES, FEES AND CHARGES 

Regulation.  

A. All persons, including without limitation tenants, permittees, lessees, licensees, 
concessionaires, car rental agencies, and invitees, shall pay all applicable fees, rates, 
licenses and charges that may be established by the Board. 

New charges may be established from time to time. Accounts not paid shall incur 
overdue billing charges. Any permission granted by the Authority under the Rules and 
Regulations is conditioned upon the payment of any and all applicable fees and/or 
charges established by the Authority. 

All funds are payable to the San Diego County Regional Airport Authority (“SDCRAA” or 
“Authority”). 

1.6 TECHNICAL CONTENT, REVISIONS AND ACCESS TO AIRPORT RULES AND REGULATIONS 

The technical content and accuracy of information in these Rules and Regulations are 
provided by each department that has authority over the subject matter. The 
Authority’s Airside Operations Department is responsible for working with Authority 
departments and other stakeholders to maintain, revise, and publish the Rules and 
Regulations.  

These Rules and Regulations include sections of the Authority Code where relevant. In 
some instances, words and phrases in the Authority Code have been abbreviated to 
increase readability; however, in all cases, the original language of the Code controls 
and is not superseded by the version provided herein. The Airport Code in its entirety is 
available online at: 

http://www.san.org/sdcraa/about_us/codes_policies.aspx 

http://www.san.org/sdcraa/about_us/codes_policies.aspx


San Diego International Airport 
Rules and Regulations 
 

Section 1 – Introduction          Page 5 of 142 
v7.0 – July 2019 

The Rules and Regulations are subject to change. In this update, information previously 
contained in annexes and miscellaneous Authority documents have been incorporated. 
The current contents of the Rules and Regulations can be accessed from the Authority’s 
website www.san.org. 

1.7 DEPARTMENT CONTACT INFORMATION 

  

Department Name: Department Telephone Number 

Access Control Office (Badging) (619) 400-2765 

Airport Communication Center (619) 400-2710 

Airside & Terminal Operations  (619) 400-2710 

Aviation Security and Public Safety (619) 400-2762 

Planning & Environmental Affairs (619) 400-2782 

Ground Transportation (619) 400-2685 

Noise Mitigation (619) 400-2781 

Communications (619) 400-2871 

http://www.san.org/


San Diego International Airport 
Rules and Regulations 
 

Section 2 - General Conduct         Page 6 of 142 
v7.0 –July 2019 

SECTION 2 

2.0 GENERAL CONDUCT 

2.1 SCOPE AND APPLICABILITY 

This section prescribes general conduct throughout the San Diego International Airport 
(“Airport”). 

2.2   SUSTAINABILITY COMMITMENT 

The Authority defines sustainability as building an enduring and resilient enterprise by 
effectively managing our financial, social and environmental risks, obligations and 
opportunities. These Rules and Regulations are instrumental to achieving these 
objectives. We appreciate our partners' contributions to ensuring a resilient and 
sustainable SAN. 
 
All persons shall make reasonable efforts to participate in, help facilitate, and cooperate 
with Authority sustainability efforts, including those related to water and energy 
conservation. 

2.3 SMOKING AND CANNABIS USE 

Authority Code § 7.03. (a) The following definitions shall apply to this section:  

(1) “Electronic Delivery System” means an electronic device, commonly consisting of a 
heating element, battery, and electric circuit, that can be used to deliver nicotine, 
cannabis or any other substance and uses inhalation to simulate smoking. Electronic 
Delivery System includes, without limitation, any electronic cigar, cigarette, cigarillo, 
pipe, or hookah, or other similar product, regardless of name or descriptor.   

(2) “Tobacco Product” means any: (A) cigar, cigarette, smokeless tobacco, roll-your-own 
tobacco, liquid nicotine; or (B) other substance delivered by or through an Electronic 
Delivery System.  

(3) “Cannabis” means all parts of the plant Cannabis sativa Linnaeus, Cannabis indica, or 
Cannabis ruderalis, whether growing or not; the seeds thereof; the resin, whether crude 
or purified, extracted from any part of the plant; and every compound, manufacture, 
salt, derivative, mixture, or preparation of the plant, its seeds, or resin. “Cannabis” also 
means the separated resin, whether crude or purified, obtained from cannabis, and 
marijuana that has undergone a process whereby the plant material has been 
transformed into a concentrate including, but not limited to, concentrated cannabis, or 
an edible or topical product containing marijuana or concentrated cannabis and other 
ingredients. 
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(4) “Smoking” or “Smoke” means the burning of, carrying of, inhaling from, exhaling 
from, or the possession of a lighted cigarette, lighted pipe, or any other matter or 
substance which contains nicotine, cannabis, tobacco, or other matter. Smoking also 
includes the use of Electronic Delivery System intended to emulate smoking, which 
permits a person to inhale a vapor, mist or aerosol that may or may not contain nicotine, 
cannabis or a Tobacco Product.  

(5) “Use” means to consume by Smoking, burning, chewing, exhaling, heating, inhaling, 
vaporing, or any other forms of ingestion or inhalation.  

(b) Except in designated smoking areas, no person shall Smoke or use any Tobacco 
Product or Electronic Delivery System at Authority Facilities or in violation of any federal, 
state, or local law.  

(c) No person shall Smoke or Use any Cannabis at the Authority Facilities or in violation 
of any federal, state, or local law. 

(d) No person shall sell, deliver or grow any Cannabis within any Authority Facility. 

Regulation.  

No person shall Smoke or Use any Tobacco Product or Cannabis in any outdoor area 
within twenty-five (25) feet of any entrance or exit to any passenger terminal building, 
office building, or other business facility at the Airport. 

2.4 LITTER, REFUSE, WASTE, AND RECYCLING 

Authority Code § 7.41 (a). It shall be unlawful for any person to dump any material or 
throw garbage, offal, rubbish, litter, recyclables, sewage, refuse or foreign material of 
any kind upon any lot, tract of land, street, alley, lane, court, sidewalk or place at any 
Authority Facilities without the written permission of the President/CEO. 

Authority Code § 7.41 (b). It shall be unlawful for any occupant, lessee, tenant or licensee 
at Authority Facilities to place, or allow to be placed, or allow to remain thereon any 
garbage, offal, rubbish, litter, recyclables, sewage, refuse or foreign material of any kind 
without the written permission of the President/CEO. 

Authority Code § 7.41 (c). Nothing in this section shall be construed to limit the operation 
of any duly ordained regulation of any city whose corporate limits extend into the 
facilities and airports under the jurisdiction of the Authority. 

Authority Code § 7.41 (d). Unauthorized removal of items from trash containers or 
recycle bins on the Authority Facilities is prohibited. 

Regulations: 

A. No person shall transport litter or refuse without covering the materials being 
transported.  

B. All tenants providing receptacles for litter or refuse shall provide adequate covers to 
ensure against any leaking, dripping, sifting or otherwise escaping of any materials.  
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C. Every person shall place recyclables and refuse/trash/waste materials in the proper 
container which has been designated for such use. 

D. Every person depositing garbage, debris or refuse in any unauthorized location shall 
clean up the deposited material immediately in an effective manner.  

E. All persons shall recycle acceptable materials in accordance with Authority Recycling 
Program and the City of San Diego Recycling Ordinance (San Diego Municipal Code § 
66.07).  

While the Authority reserves the right to revise the term “recyclable” (in order to 
comply with changing statutes and regulations) the term generally includes: wood, 
newsprint, mixed paper, cardboard, paper egg cartons, glass containers, 
aluminum/steel/tin beverage containers, plastic bottles/containers/items made of 
plastic classification types #1 through #7, and polystyrene foam blocks/trays/containers. 
Polystyrene “packing peanuts” and film plastic bags are not considered recyclable. 

F. Blue recycling bins/containers must be present in a one-to-one ratio with waste 
receptacles in all spaces where recyclables and wastes are generated in order to 
ensure proper handling, recycling, and disposal. 

G. Food service concessionaires shall compost pre-consumer food waste in accordance 
with the Authority Food Waste Composting Program and California Assembly Bill 
1826 (2014).   

Surplus food can be managed through the Authority Food Recovery Program. 

2.5 POLLUTION PREVENTION AND CONTROL AND DUMPING 

Authority Code § 8.72 (a). General Discharge Prohibitions. Except as allowed under a 
general or separate National Pollutant Discharge Elimination System (NPDES) Permit, no 
person shall Discharge, cause, permit or contribute to the Discharge of any of the 
following to the Storm Water Conveyance System or Receiving Waters (capitalized terms 
used in this Section are defined in Section 8.71 of this Code):  

(1) Any liquids, solids or gases which by reason of their nature or quantity are 
flammable, reactive, explosive, corrosive or radioactive, or by interaction with other 
materials could result in fire, explosion or injury;  

(2) Any solid or viscous materials that could cause obstruction to the flow or operation of 
the Storm Water Conveyance System or Receiving Waters;  

(3) Any noxious or malodorous liquid, gas or solid in sufficient quantity, either singly or 
by interaction with other materials, which creates a public nuisance, hazard to life, or 
inhibits authorized entry of any person into the Storm Water Conveyance System or 
Receiving Waters;  

(4) Any medical, infectious, toxic or hazardous material or waste; or  
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(5) Other Pollutants that injure or constitute a hazard to human, animal, plant, or fish 
life, or create a public nuisance.  

Authority Code § 8.72 (b). Controlling the Discharge of Pollutants Associated with 
Industrial or Commercial Activities. Except as allowed under a general or separate NPDES 
Permit, the following prohibitions apply to all persons operating or performing any 
industrial or commercial activities within the jurisdiction of the Authority.  

(1) No person shall Discharge, cause or permit the discharge of Untreated wastewater 
from steam cleaning, mobile auto washing, mobile carpet cleaning, acoustic ceiling 
application and paint or paint wash-down from other such mobile commercial or 
industrial operations into the Storm Water Conveyance System or Receiving Waters.  

(2) No person shall discharge, cause or permit any Discharge of Untreated runoff 
containing grease, oil, antifreeze, other fluids from machinery, equipment, tools or 
motor vehicles, or hazardous substances into the Storm Water Conveyance System or 
Receiving Waters.  

(3) No person shall discharge, cause or permit the Discharge of Untreated runoff from 
the washing of Toxic Materials from paved or unpaved areas into the Storm Water 
Conveyance System or Receiving Waters.  

(4) No person shall Discharge, cause or permit the Discharge of wastewater from 
washing out of concrete trucks into the Storm Water Conveyance System or Receiving 
Waters.  

(5) No person shall Discharge, cause or permit the Discharge of Untreated wash water 
from gas stations, auto repair garages or from other types of automotive facilities into 
the Storm Water Conveyance System or Receiving Waters;  

(6) No person shall Discharge, cause or permit the Discharge of Untreated runoff from 
the washing of impervious surfaces into the Storm Water Conveyance System. This 
provision shall apply unless the washing is specifically required by state or local health 
and safety codes or unless the Discharge is conditionally exempt as street or sidewalk 
washing as provided in the Storm Water Code; or  

(7) No person shall Discharge, cause or permit the Discharge of food wastes from the 
washing of any floor coverings such as duck boards, grates, mats or rugs from any 
commercial kitchen, or from any other commercial food preparation or processing 
activity, into the Storm Water Conveyance System or Receiving Waters.  

(8) Other Pollutants that injure or constitute a hazard to human, animal, plant, or fish 
life, or create a public nuisance.  

(9) No person shall throw, deposit, leave, cause or permit to be thrown, deposited, 
placed or left, any refuse, rubbish, garbage, or other discarded or abandoned objects, 
articles and accumulations, in or upon any street, gutter, alley, sidewalk, storm drain, 
inlet, catch basin, conduit or other drainage structures, business place, or upon any 
public or private lot of land owned, leased or controlled by the Authority;  
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(10) No person shall dispose or cause the disposal of leaves, dirt or other landscape 
debris into the Storm Water Conveyance System or Receiving Waters;  

(11) No person shall spill, dump or dispose any pesticide, fungicide or herbicide, into the 
Storm Water Conveyance System or onto any surface from where they could reach the 
Storm Water Conveyance System or the Receiving Waters;  

(12) No person shall leave, dispose, cause or permit the disposal of hazardous wastes in 
such a manner that results in a spill, leak or drainage of such wastes onto any sidewalk, 
street or gutter that Discharges into, or flows with any other runoff into the Storm Water 
Conveyance System or Receiving Waters;  

(13) No person shall store fuels, chemicals, fuel and chemical wastes, animal wastes, 
garbage, batteries and any toxic or hazardous materials in a manner which allows the 
runoff of Pollutants from such materials or wastes into the Storm Water Conveyance 
System or Receiving Waters; and  

(14) No person shall dispose, Discharge, or permit the Discharge of any sanitary or 
septage wastes from any source into the Storm Water Conveyance System or Receiving 
Waters. 

2.6 ILLEGAL DISCHARGES AND ILLICIT CONNECTIONS 

Authority Code § 8.73 (a). No person shall Discharge Non-Storm Water to the Storm 
Water Conveyance System, unless authorized by a separate or general NPDES Permit or 
if the Discharge is exempted or conditionally exempted by the Municipal Storm Water 
and Urban Runoff NPDES Permit, as provided or as subsequently amended or if granted 
as a special waiver or exemption by the Regional Board. 

2.7 WATER CONSERVATION 

All persons shall take measures to reduce water usage in their operations at the Airport 
and shall comply with all water conservation measures instituted by the Authority 
and/or local, state and federal governments, including permanent, mandatory 
restrictions issued by the City of San Diego, or the State Water Resources Control Board, 
or San Diego Regional Water Quality Control Board.  

Subject to mutual agreement of the individual parties and to the extent that non-
potable sources of water are available for such use, all persons shall use non-potable 
sources of water identified by the Authority as fit-for-purpose for non-potable uses, 
including equipment washing, landscape irrigation, and other uses allowed by state or 
local code or regulation.  

Regulations:  

A. To the extent the issue is within their control or responsibility, all persons shall fix 
and repair water leaks immediately upon discovery. 
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B. No person shall over-water or over-irrigate landscaped areas in a manner that 
causes runoff. 

C. No person shall water or irrigate landscaped areas within 48 hours of measurable 
precipitation (0.2 inches of rainfall in a 24-hour period). 

D. All persons shall follow temporary, mandatory water use restrictions issued by the 
City of San Diego, or the State Water Resources Control Board, or San Diego 
Regional Water Quality Control Board. 

E. No person shall conduct a “water salute” on the airfield during periods of drought as 
declared by any duly authorized federal, state, or local official, department, or 
agency. 

2.8 ABANDONMENT 

Authority Code § 7.10 (a). No person shall willfully abandon any personal property on the 
Authority Facilities.  Items left unattended for distribution is prohibited and shall be 
removed from the location. 

Regulation.  

All persons shall remove their unattended personal property on the Airport when 
notified by an Authority representative. Should such person fail or refuse to remove the 
unattended personal property, after thirty (30) days such property shall be considered 
abandoned and disposed of without cost or liability to the Authority. If the Authority 
incurs expenses to have said item disposed of, the person shall reimburse the Authority. 

2.9 DAMAGE OR ADDITIONS TO AIRPORT PROPERTY 

Authority Code § 7.04. No person shall destroy, injure, deface or disturb in any way, any 
building, sign, equipment, marker or other structure, trees, flowers, lawn or any other 
properties on the Authority Facilities; nor alter, make additions to, erect any building or 
sign, or make any excavations at Authority Facilities and airport under the jurisdiction of 
the Authority without the Authority’s prior written authorization. 

Regulation.  

Every person damaging Airport property shall repair such damage at their sole cost and 
expense, or, if the damage is repaired by the Authority, shall reimburse the Authority for 
incurred costs. 

2.10 SIGNAGE 

Regulation.  

No person shall post or distribute any sign, advertisement or circular upon Airport 
property without the prior written permission of the President/CEO or responsible 
Authority Department. 
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2.11 OBSTRUCTIONS AND ROADWAY USE 

Authority Code § 7.12 (a). No person shall travel on any portion of Authority Facilities 
except upon the designated roads, sidewalks or other places provided for the particular 
class of traffic, nor occupy those roads and walks in such a manner that would hinder or 
obstruct their proper use. 

(1) No person shall operate any wheeled vehicle in or on any portion of Authority 
Facilities principally designed for the movement of pedestrian traffic. Such areas include 
but are not limited to sidewalks, walkways, and the interior of any building.  
(2) For the purpose of subsection (a) (1) above; a wheeled vehicle includes but is not 
limited to; unicycles, bicycles, tricycles, skateboards, roller skates, roller blades, wheeled 
footwear, and wheeled motor vehicles.  

(3) Subsection (a) (1) shall not apply to designated Authority representatives, law 
enforcement officers acting in the performance of their official duties, tenant employees 
acting in accordance with their respective lease provisions, or any passenger or member 
of the public needing a wheeled vehicle for mobility or medical reasons (e.g. stroller, 
wheelchair, or gurney).  

Authority Code § 7.12 (b). No person shall obstruct access to the use of any building, 
grounds, roads, walkway, sidewalk or other facility located upon any facility and airports 
under the jurisdiction of the Authority. 

Authority Code § 7.12 (c). No person shall erect any table, chair, easel, mechanical device 
or structure, or place any object that would obstruct access or egress within or outside 
any terminal building, facility or airports under the jurisdiction of the Authority without 
the prior written authorization from the President/CEO or his or her designee.  

Regulations. 

A. No person shall operate any wheeled vehicle in or on any portion of the facilities    
 principally designed for the movement of pedestrian traffic except designated 
 Authority representatives, law enforcement officers acting in the performance of 
 official duties, tenant employees acting in accordance with their respective lease 
 provisions, or any passenger or member of the public needing such device for 
 mobility or medical reasons (i.e. stroller, wheelchair, or gurney). Such areas include 
 but are not limited to; sidewalks, walkways and the interior of any building. 

B. A wheeled vehicle includes but is not limited to; unicycles, bicycles, tricycles, 
 skateboards, roller skates, roller blades, wheeled footwear, and wheeled motor 
 vehicles. 

2.12 USE OF BAGGAGE CARTS 

Authority Code § 7.11 (a). Use of luggage carts is restricted to persons who have rented 
the units for transporting their baggage, packages or similar items unless otherwise 
authorized by the Authority. No person shall use luggage carts without paying the 
appropriate fee through the rental device. No person shall tamper with the rental device. 
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Authority Code § 7.11 (b). No person shall take a luggage carts on an escalator. 

Authority Code § 7.11 (c). No person shall remove a luggage cart from Authority 
Facilities. 

Authority Code § 7.11 (d). Employees, tenants and contractors of the Authority shall not 
keep or stow luggage carts unless otherwise authorized by the Authority. 

Authority Code § 7.11 (e). No unauthorized persons shall dispense or sell any luggage 
carts. It shall be prohibited for any person to come to the facilities and airports under the 
jurisdiction of the Authority for the express purpose of returning or otherwise using such 
carts for financial benefits.  

Regulation.   

Luggage cart concessionaires shall promptly collect baggage carts and return them to 
the cart dispensers. 

2.13 ANIMALS 

Authority Code § 8.20 (a). No person shall bring or allow an animal on the facilities and 
airports under the jurisdiction of the Authority, except as follows: 

(1) Service animals and emotional support animals; 

(2) Animals properly crated for shipment by air; and 

(3) Domestic animals if restrained by a leash or confined in such a manner as to be under 
the positive control of the owner or handler; provided, however, that such domestic 
animals shall not be allowed in airport terminal buildings or passenger loading areas, 
except as permitted in subsections (1) and (2) above. 

Authority Code § 8.20 (b). No person shall enter any terminal or the air operating area of 
any facility or airport under the jurisdiction of the Authority with a dog or other animal 
except one permitted under federal, state or local laws, or one properly confined in a 
suitable container for shipment. 

Authority Code § 8.20 (c). No person shall permit any animal to urinate or defecate upon 
the sidewalks or upon the floor of any facilities or airports under the jurisdiction of the 
Authority. 

Authority Code § 8.20 (d). No person shall feed or perform any other act to encourage 
the congregation of birds or other animals on any facility or airport under the jurisdiction 
of the Authority. 

Authority Code § 8.20 (e). No person shall hunt, pursue, trap, catch, injure or kill any 
animal on any facility or airport under the jurisdiction of the Authority unless expressly 
authorized by the Authority in writing. 
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2.14 LOST AND FOUND PROPERTY  

Authority Code § 7.13 (a). Any person finding a lost article in the common areas of the 
Authority Facilities shall, as soon as possible, surrender such property to the Authority. 

Regulation.  

Any person finding any lost article in the common areas of the Airport shall surrender 
such property to the Airport Lost and Found.  

Articles found by tenants in their exclusive leasehold areas may be held in their lost and 
found areas. 

For Lost and Found Office assistance call: 

Phone:  619-400-2140 

Fax:     619-400-2141 

The office is open from 7:00 AM until 11:00 PM, and can also be reached online at 
www.san.org.  

2.15 REQUESTS FOR LAW ENFORCEMENT ASSISTANCE 

The Harbor Police Communications Center should be notified of any medical incident 
requiring assistance by calling (619) 686-8000. Such incidents include calls originally 
directed toward 911. 

Requests for any type of law enforcement assistance (Harbor Police, Customs & Border 
Patrol, narcotics task force, etc.) should be made directly to the Harbor Police 
Communications Center. Although dialing 911 is acceptable, by dialing the Harbor Police 
Department directly persons requesting assistance can be assured of the quickest 
response by police officers and paramedics. The request should include the nature of 
the problem and type of assistance desired. 

2.16 WEAPONS 

Authority Code § 7.02 (a). No person, except a peace officer or a member of the Armed 
Forces on official duty, or an authorized and licensed employee of a common carrier 
licensed and operating in accordance with the California Business and Professions Code, 
shall carry any weapon, ammunition, explosive, or inflammable material on or about his 
or her person, openly or concealed, on the facilities and airports under the jurisdiction of 
the Authority, without the permission of the President/CEO or his or her designee. 

Authority Code § 7.02 (b). No person may furnish, give, sell or trade a weapon on 
Authority property. 

Authority Code § 7.02 (c). For the purposes of this section, the term "weapon" includes, 
but is not limited to, firearms, explosive devices, dirks, bowie knives, blackjacks, switch 
blade knives, slingshots, metal knuckles or similar devices or instruments. 
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Authority Code § 7.02 (d). This section shall not apply to persons transporting any 
weapons which are carried in said person's luggage in accordance with the Authority’s 
codes, policies, rules and regulations and applicable federal, state and local laws. 

Regulations: 

A. No person shall carry any weapon or explosive on the Airport except Harbor Police 
officers, authorized law enforcement officers, authorized active duty members of 
the U. S. military on official duty, or others designated by the President/CEO.  

Additional restrictions may apply for entry into sterile concourses or onto the AOA. 

B. All persons, except those described in A, above, shall surrender weapons, explosives 
and other prohibited objects in their possession to any Harbor Police officer 
currently on duty or other authorized Authority representative. 

2.17 TRESPASSING 

Authority Code § 7.05 (a). It shall be unlawful for any person, to remain within a 
passenger terminal at the Airport between the hours of 11:00 p.m. and 6:00 a.m. of the 
following day after having been requested to leave the terminal by a representative of 
the Authority or by a duly appointed law enforcement officer. This section does not apply 
to: 

(1) Any person holding a valid airline ticket for travel within 24 hours; 

(2) Any person in the terminal meeting a specific and identifiable arriving passenger or 
accompanying a departing ticketed passenger; 

(3) Any Airport employee acting in the course and scope of his or her employment; 

(4) Any employee of a government entity or an approved business located or doing 
business within the Airport terminal; and 

(5) Any person whose presence in the terminal is substantially and directly related to the 
air transportation of passengers or property. 

Authority Code § 7.05 (b). It shall be unlawful for any person, whose actions at the 
Airport constitute a proximate and cognizable threat to the safety of personnel or to 
Airport security, to remain on Airport property after having been requested to leave the 
property by a duly appointed law enforcement officer or an Authority security 
representative. 

Authority Code § 7.05 (c). It shall be unlawful for any person to remove any food item, 
including a beverage, from an unattended table within a food-serving concession area at 
the Airport and thereafter consume said item where the person neither originally 
purchased the food item nor received permission from the purchaser of the food item to 
consume the food item. For the purpose of this section, “food-serving concession area” 
means any area adjacent to a food-serving business or concession within which are 
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located dining tables for the convenience of the customers of the food-serving business 
or concession. 

Regulations: 

A. All persons who refuse to comply with these Rules and Regulations after being 
requested to do so by Authority personnel may be considered a trespasser and be 
subject to applicable laws. 

B. No person shall make use of or loiter on or near any shop, building, equipment or 
facility of any tenant, permittee or licensee of the Airport without the specific 
permission of the tenant, permittee or licensee. Violators may be deemed 
trespassers.  

2.18 RESTRICTED AREAS 

Regulation.  

No person shall enter or attempt to enter any sterile, restricted, or limited access area 
of the Airport; any security identification display area (SIDA); or any other restricted 
area of the Airport or terminal facilities that is identified as being closed to the public, 
except persons in compliance with one or more of the following provisions:  

1. Persons who enter in accordance with a security clearance pursuant to the 

Authority Airport Security Program (ASP) and authorized by the Transportation 

Security Administration (TSA); 

2. Persons assigned duties in the AOA or other restricted areas and bearing a 

proper Airport security identification badge; 

3. Employees or authorized representatives of the Authority or other federal, state 

or local governmental agencies having proper business on the AOA or restricted 

areas and bearing a proper Airport security identification badge, or under direct 

escort of an authorized Authority representative or Airport tenant who is validly 

badged in accordance with the ASP; or 

4. Passengers under appropriate supervision of an air carrier or authorized 

Authority personnel, entering upon the aircraft apron for the purpose of 

enplaning or deplaning an aircraft.  

Cross-reference:  See Authority Code § 7.01 (b) – Personal Conduct.  

2.19 BADGES 

A. Display of SAN Identification (ID) Badge 

Regulation.   
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1. All persons wearing a SAN Identification (ID) badge must wear the ID badge at or 

above the waistline on the outermost garment and display the ID badge such 

that the front of the ID badge is visible to approaching persons. 

B. Visitor Badges 

Regulations:  

1. All tenants shall ensure that each of their visitors is issued and wears a SAN 

visitor’s badge, and that an appropriate log is maintained of issued visitor’s 

badges.  

2. All tenants shall ensure that their visitors relinquish issued visitor’s badges 

before leaving the Airport. 

3. All tenants shall ensure that any visitors who require access to restricted areas 

are escorted at all times by an authorized person who possesses a valid ID badge 

indicating “escort authority” in accordance with these regulations. All persons 

conducting such an escort shall accompany the escorted person at a distance no 

greater than 25 feet and control the activities of the visitor at all times. No 

authorized escort shall escort more than five visitors at a time. 

Visitor’s badges are valid for a maximum period of 24 hours. 

C. Issuance of SAN Identification (ID) Badge 

The Authority does not issue ID badges to any person under eighteen (18) years of 
age at the time of application. 

D. Unauthorized Uses of Badges 

Regulations:  

1. No person shall wear an ID badge issued to a different person.  

2. No person shall use any badge outside of the areas described by the restrictions 

listed upon the badge.  

3. No person shall use any form of Airport-issued identification or access media for 

the purpose of bypassing the passenger screening process and boarding or 

attempting to board an aircraft. 

E. Badge Inspection 

Regulations: 

1. All persons wearing an ID badge shall submit the badge for inspection by any 

other person wearing such a badge when so requested.  
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2. All persons discovering that a badge holder has used a badge in any area in 

violation of the restrictions listed on that badge shall immediately report the 

violation to the Harbor Police Department or the Aviation Security and Public 

Safety Department. 

F. Invalidation of Badge 

Regulation.   

1. No person shall mutilate or alter any Authority-issued badge, identification card 

or access media. 

Mutilation or alteration of a SAN identification (ID) badge shall render it invalid.  

Mutilation or alteration of any Airport-issued identification/access media may be 
punishable as a criminal offense pursuant to California Penal Code § 594. 

G. Lost or Stolen Badge 

Regulation.   

1. All persons who lose or determine that their badge has been stolen or lost shall 

immediately notify the Harbor Police Department and the Access Control Office.   

The Access Control Office can be reached at (619) 400-2765. 

H. Revocation or Surrendering a SAN Identification (ID) Badge 

Regulations:  

1. All tenants shall ensure that the badge of any agent, employee or other person 

acting on the tenant’s behalf who is terminated, transferred or resigns 

employment at the Airport is immediately returned to the Access Control Office.  

2. All persons failing to comply with the provisions outlined herein and of the 

Airport Security Program (ASP) may have their ID badge revoked. 

2.20 SECURITY EQUIPMENT AND DIRECTIVES 

Authority Code § 7.01 (d). No person shall willfully tamper, alter, move or otherwise 
affect any security device, CCTV camera, PIN pad coding box, electromagnetic locking 
device or other such device, or perimeter fence, gate, or gate tracking device. 

Authority Code § 7.01 (e) No person shall willfully activate any security or emergency 
notification device or cause a security or emergency alarm, when no threat to security or 
emergency condition exists. 

Authority Code § 7.07 (a). No person shall tamper, alter, move or otherwise affect any 
security device, sign, CCTV camera, PIN pad coding box, electromagnetic locking device 
or perimeter fence gate or gate tracking device located on any Authority Facilities. 
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Authority Code § 7.07 (b). No person may place any object within five (5) feet of the 
perimeter fence of any Authority Facilities or at any distance that would obscure that 
portion of such fence. 

Authority Code § 7.07 (c). No person shall recklessly or intentionally activate any 
emergency or security device or cause an emergency or security alert, when no threat to 
security or emergency condition exists. 

Authority Code § 7.07 (d). Any person inadvertently activating a security alarm or other 
device shall remain at the location of the activation until an authorized officer of the 
Authority or other security representatives arrive, determine the cause of the activation 
and verifies the individual’s authority to access that portion of the Authority Facilities. 

Regulations: 

A. No person shall in any way attempt to bypass or test any security screening 
procedures for the purposes of exposing inadequacies of such systems, unless 
authorized by law to do so. For this part, authorized personnel shall include Harbor 
Police, Airport security representatives, authorized airline employees, and agents of 
the Federal Aviation Administration (FAA) and Transportation Security 
Administration (TSA) authorized to perform such tests. 

B. No unauthorized person shall breach or violate any TSA Security Directive applicable 
to the Airport. 

2.21 VENDING MACHINES 

Regulation.  

No tenant shall install any vending machine for the sale of goods in the Airport without 
the Authority’s permission. 

2.22 STORAGE OF EQUIPMENT, FIXTURES AND CARGO 

Regulation.  

No person shall use any area of the Airport outside of that person’s leased premises for 
the storage of equipment, fixtures, cargo or other property without prior written 
permission from the Authority. Any person using such areas for storage without first 
obtaining Authority permission shall have sole liability for any damage arising from or 
out of removal or storage of those goods, including the payment of rent for the use of 
the premises. 

2.23 SOLICITATION AND EXPRESSIVE ACTIVITIES 

Regulation.  

No person shall solicit funds for any purpose at the Airport without the prior permission 
of the Authority. Any person engaging in solicitation or expressive activities shall 
conform to the guidelines that the Authority’s Board or President/CEO may from time to 
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time adopt prescribing the location and manner in which such activities may be 
conducted.  

For more information, contact the Airport Communication Center at (619) 400-2710. 

Cross-reference:  See Authority Code § 8.40 – Expressive Activities. 

2.24 COMMERCIAL PHOTOGRAPHY, FILMING AND RECORDING 

Authority Code § 7.14 (a). No person shall take a still, motion or sound motion picture, 
photograph or video on the Airport for commercial purposes without prior written 
permission of the President/CEO. This prohibition does not apply to representatives of 
the press when photographing, filming or video recording for news purposes. 

Authority Code § 7.14 (b). No person shall take a still, motion or sound picture, 
photograph or video on the Airport in a manner which is intended to or does: 

(1) Interfere with the safe operation of the Airport; 

(2) Obstruct or impede any screening or inspection process of passengers, luggage or 
cargo; or 

(3) Disrupt the operation or activities of the Airport, or of any tenant, licensee or 
permittee of the Authority. 

Regulation.  

No person shall take a still, motion or sound motion picture, photograph or video on the 
Airport for commercial purposes without the permission of the President/CEO.  

Subject to Authority Code §7.14(b), an official representative of an accredited news 
organization is authorized to take a still, motion or sound motion picture, photograph or 
video of events on the Airport; however, advance notification to the Airside & Terminal 
Operations Department is strongly advised. 

For more information or to contact the Airport Communication Center at (619) 400-
2710. 
 

2.25 MEET AND GREET AREAS 

The Meet and Greet Areas are designed to establish a reserved area for the prearranged 

meeting and greeting of SDIA passengers, to arrange for their arrival and departure, and 

to provide them with further instructions and information before proceeding to their 

next destination. A Meet and Greet Activities Permit is not required for any person or 

persons wishing to meet travelers at the SDIA, but is offered as an option for groups or 

individuals wishing to reserve a specific location for the purpose described above. The 

Meet and Greet Areas are not designated by SDCRAA as public forum for First 

Amendment/Free Speech purposes. First Amendment/Free Speech area are designated 
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elsewhere within the SDIA and are governed under SDCRAA’s Expressive Activities 

Permit.  

To obtain an application form, permit and for more information contact Airport 

Communication Center (619) 400-2710. 
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SECTION 3 

3.0 AIRFIELD OPERATIONS 

3.1 SCOPE AND APPLICABILITY 

This section prescribes required procedures for aeronautical operations, vehicle 
operations and fueling operations on the air operations area (AOA). 

3.2  AERONAUTICAL OPERATIONS ON THE AIR OPERATIONS AREA (AOA) 

3.2.1 GENERAL RULES 

A. Compliance 

Authority Code § 8.10 (a). Federal Aviation Regulations pertaining to aircraft 
operations shall be observed at all times. 

Authority Code § 8.10 (k). The President/CEO shall have the authority to detain any 
aircraft for nonpayment of any charges due the Authority, or for the violation of any 
codes, rules or regulations of the Authority contained herein. 

Regulation.   

1. Every person conducting aeronautical activities at the Airport shall conform to 

the regulations of the Federal Aviation Administration (FAA), Transportation 

Security Administration (TSA) or any successor agency, the directives of the 

Authority, and these Rules and Regulations. 

B. Negligent Aircraft Operations 

Authority Code § 8.10 (g). No person may run an engine of, or taxi, an aircraft on the 
airports under the jurisdiction of the Authority in a manner that endangers any 
person or property or so as to compromise or diminish the safety of operations on 
such airports. 

Regulations: 

1. No person shall operate an aircraft at the Airport in a careless or negligent 

manner, in disregard to the rights and safety of others, without due caution and 

circumspection, or at a speed or in a manner which endangers, or is likely to 

endanger, persons or property.  

2. No person shall operate an aircraft constructed, equipped or loaded in such a 

manner as to endanger, or to be likely to endanger, persons or property.  
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3. All persons using any part of the Airport shall be liable for any property damage, 

personal injury or death caused by their carelessness or negligence on or over 

the Airport.  

4. Any aircraft operated so as to cause property damage; personal injury or death 

on or at Airport may be retained in the custody of the Authority. The Authority 

shall have a lien placed on the aircraft until all charges for damages are paid. 

C. Damage to Authority Property 

Authority Code § 8.10 (i). Airport property that is damaged or destroyed by an 
accident or otherwise shall be paid for by parties responsible therefore. 

Regulations: 

1. Any person who damages Airport property including but not limited to, light 

fixtures, buildings or other assets, shall be responsible to the Authority for such 

damages, and the amount thereof shall be paid within 30 days or such 

reasonable time as is approved by the President/CEO, or his or her designated 

representative. 

2. Any person damaging any Airport property as a result of operating an aircraft or 

other motorized equipment shall report such damage immediately to the Airside 

Operations Department. Failure to do so shall constitute grounds for the 

Authority to prohibit further use of any Airport facility including the runway and 

taxiways in addition to other remedies available under other applicable law.  

Contact the Airport Communication Center at 619-400-2710 to report such 
incidents. 

D. Commercial Aircraft Operations 

Regulation.  

1. All persons conducting business on the Airport shall have the appropriate written 

agreement, license or permit with the Authority and shall be responsible to pay 

all applicable use fees, charges, permit fees and/or landing fees. Failure to do so 

may cause a lien to be placed against the aircraft as provided by applicable law. 

E. Radio Communications 

Regulation.  

1. All persons landing or taking off at the Airport shall ensure that their aircraft has 

a properly functioning two-way radio capable of communicating with the 

Airport's Federal Aviation Administration (FAA) Air Traffic Control Tower (ATCT).  
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F. Air Operations Area (AOA) Smoking 

Authority Code § 8.11 (k). Smoking is prohibited throughout any airport operating 
area under the jurisdiction of the Authority. The terms “Smoking,” “Tobacco 
Product,” “Cannabis,” “Use” and “Electronic Delivery System” shall have the meaning 
set forth in Authority Code § 7.03. 

G. Unauthorized Use of Aircraft 

Regulation.  

1. No person shall interfere or tamper with any aircraft, put in motion the engine of 

such aircraft, or use any aircraft, aircraft parts, instruments or tools without the 

permission of the owner or by specific direction of the President/CEO, or his or 

her designated representative. 

H. Use of Commercial Space on the Air Operations Area (AOA) 

Regulations:  

1. No person shall use or occupy any Airport air operations area for any commercial 

purpose except a purpose pertaining to the servicing of one or more tenants, 

concessionaires, or airlines; activities associated with an airline or governmental 

agency; or an authorized purpose connected with maintenance and operation of 

the Airport.  

2. Every person so authorized shall carry and/or display personal identification of 

the type and in the manner specified by the Authority’s Aviation Security and 

Public Safety Department. 

I. Storm Water Compliance 

Authority Code Sections 8.70 to 8.79 contain the "San Diego County Regional Airport 
Authority Storm Water Management and Discharge Control Code" ("Storm Water 
Code"). The Storm Water Code sets forth uniform requirements and prohibitions for 
dischargers and places of discharge to the storm water conveyance system and 
receiving waters necessary to adequately enforce and administer all laws and lawful 
standards and orders or special orders that provide for the protection, enhancement 
and restoration of water quality. The Storm Water Code applies to all persons and 
places located on property within the Authority's jurisdiction that discharge storm 
water or non-storm water into any storm water conveyance system or receiving 
water. Any person violating any of the provisions or failing to comply with the 
mandatory requirements of the Storm Water Code is subject to enforcement action. 
The President/CEO shall administer, implement and enforce the provisions of the 
Storm Water Code. 

There are a wide variety of airport-, airline-, aircraft-, and ground support-related 
activities conducted at the Airport that are subject to the requirements of one or 
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both of the following National Pollutant Discharge Elimination System (NPDES) 
storm water permits: 

• State Water Resources Control Board Water Quality Order No. 97-03-DWQ, 
National Pollutant Discharge Elimination System (NPDES) General Permit No. 
CAS000001, Waste Discharge Requirements for Discharges of Storm Water 
Associated with Industrial Activities Excluding Construction Activities, as 
amended, modified, revised, or re-issued (the “General Industrial Permit”); and 

• California Regional Water Quality Control Board, San Diego Region, Order No. 
R9- 2007-0001, National Pollutant Discharge Elimination System (NPDES) No. 
CAS0108758, Waste Discharge Requirements for Discharges of Urban Runoff 
from the Municipal Separate Storm Sewer Systems (MS4s) Draining the 
Watersheds of the County of San Diego (County), the incorporated cities of San 
Diego County, the San Diego Unified Port District, and the San Diego County 
Regional Airport Authority, as amended, modified, revised, or re-issued (the 
“Municipal Permit”). 

The Authority has prepared a Storm Water Management Plan (SWMP) that outlines 
a comprehensive program to reduce and eliminate pollutants from entering the 
storm water conveyance system and receiving waters. The Storm Water 
Management Plan (SWMP) describes potential pollutant sources at the Airport and 
the management programs in place to reduce or eliminate them. 

Regulations:   

1. All persons at the Airport shall comply with the current National Pollutant 

Discharge Elimination System (NPDES) Permit No. CAS000001 (“General 

Industrial Permit”) and NPDES No. CAS0108758 (“Municipal Permit”) regarding 

storm water discharges and shall respond to all Authority requests for pertinent 

information regarding facilities, operations, and activities. 

2. Each Airport tenant, service provider and other commercial user shall be fully 

aware of federal, state and local storm water pollution prevention laws and 

regulations, the Storm Water Code, the NPDES permits applicable to the Airport, 

the Storm Water Management Plan (SWMP) and the requirement to comply 

with each. Airport tenants, service providers and other commercial users are 

also responsible for ensuring that their contractors or sub-contractors comply 

with these requirements. 

3. Any spillage or release of gasoline, jet fuel, oil, grease, lavatory chemicals, 

lavatory waste, waste water of any kind, or any other material or pollutant which 

may degrade the environment or may be unsightly or detrimental to the 

pavement in any area of the Airport shall be removed upon discovery or 

notification as soon as safely allowable by the party or operator responsible, 
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using suitable procedures in a manner acceptable to the President/CEO, or his or 

her designated representative. The failure of the responsible party to act 

promptly to immediately remedy the spill or release may result in a 

determination by the President/CEO or his or her designated representative to 

expend Authority resources to protect public health and safety, property and the 

environment and to seek reimbursement for such expenditures from the party 

responsible. 

Cross-references:  See Rules and Regulations Sections 3.4.7 Fuel Spills, and 3.4.8 
Lavatory Chemical and/or Lavatory Waste Spills. 

J. Construction Activity on the Air Operations Area (AOA) 

Regulation.  

1. No person shall engage in construction activity on the AOA until and unless all 

provisions of the Airport’s Operational Safety and Security Requirements are 

met. 

The Airport’s Operational Safety and Security Requirements are available from 
the Airside Operations Department.  The Airside Operations Department can be 
reached by contacting the Airport Communication Center at 619-400-2710. 

K. Special Events on the Air Operations Area (AOA) 

Regulations:  

1. No person shall conduct any special or non-standard event on the AOA, 

including, but not limited to a cookouts or barbecue, without written 

authorization from the Airside Operations Department prior to each occurrence. 

2. Every request to conduct a special or non-standard event shall be submitted to 

the Authority and include the date, time, place, nature, hosting organization, 

number of participants and other operational information as requested by the 

Authority. 

3. Every special or non-standard event shall be conducted in compliance with the 

security measures established by the Authority and the TSA.  

The Airside Operations Department can be reached at (619) 400-2710. 

L. Minimizing Bird-Strike Potential 

Regulation.   

1. All persons conducting any activity on the AOA shall ensure that: 

a. There is no bird-feeding activity; 
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b. Unsecured trash bags containing foodstuffs are not to be left on the ramp or 
AOA; 

c. Food containers, whether full, empty or nearly empty, are not discarded on 
the ramp, in baggage carts, on flatbed vehicles or on other uncovered 
vehicles; and 

d. The lids of all dumpsters and trash containers are closed when not actually 
being loaded or unloaded. 

2. No person shall initiate any action that may disturb, endanger, or damage to any 

degree either the California least tern (Sterna antillarum browni) or its nesting 

habitat on airport property without prior approval of the Authority.  

The California least tern is a federally- and state-listed endangered species of 
seabird which nests on the airfield from April 1 through September 15. 

Outboard engines of four-engine aircraft are to be kept at idle power for all 
ground maneuvering.  

All operators shall comply with restrictions identified in the published Airport 
Master Record.  
(https://www.faa.gov/airports/resources/forms/?sect=airportmaster and 
https://www.gcr1.com/5010WEB/airport.cfm?Site=SAN&CFID=5255258&CFTOK
EN=72871336) 

Contact the Airport Communication Center at (619) 400-2710 for any questions. 

3.2.2  AIR TRAFFIC RULES 

A. Flight Tests and Practice Operations 

Authority Code § 8.10 (c). Practice instrument approaches and touch and go landings 
are prohibited at the Airport. 

Regulations: 

1. Prior to conducting any aircraft flight test or maneuver within the Airport traffic 

area, the aircraft operator shall make all necessary arrangements and receive all 

clearances in advance from the Federal Aviation Administration (FAA) and the 

Authority’s Airside Operations Duty Manager on duty. 

2. No person in an aircraft shall conduct any type of practice low approach at the 

Airport. 

B. Aircraft Operations 

Regulations: 

https://www.faa.gov/airports/resources/forms/?sect=airportmaster
https://www.gcr1.com/5010WEB/airport.cfm?Site=SAN&CFID=5255258&CFTOKEN=72871336
https://www.gcr1.com/5010WEB/airport.cfm?Site=SAN&CFID=5255258&CFTOKEN=72871336
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1. All persons conducting aircraft surface operations shall do so only upon hard-

surfaced runways, taxiways, taxi lanes and aprons. 

2. No person shall use any taxiway for the takeoff or landing of an aircraft. 

3. No person shall pass over any Airport building, structure or any adjacent motor 

vehicle parking area or bridge during an aircraft landing or takeoff unless landing 

at Naval Air Station (NAS) North Island, or otherwise instructed by the Air Traffic 

Control Tower (ATCT). 

4. No person shall conduct any formation flight, takeoff or landing.  

5. No person shall conduct any acrobatic maneuver. 

6. No person shall land or launch any motorless aircraft, hot air balloon, ultra-light 

aircraft, hang glider, or other device not licensed or certified by the FAA without 

prior authorization of the President/CEO or his or her designee. 

7. The operator of any United States Department of Defense (DOD) aircraft 

intending a flight operation into the Airport shall notify the Airside Operations 

Department prior to the operation. This notification procedure applies to 

operations conducted with any United States DOD aircraft having a military 

registration or call sign with the exception of United States Coast Guard flights to 

and from the United States Coast Guard facility on North Harbor Drive. 

C. Parachute Operations 

Regulation.  

1. No person shall parachute over or into the Airport or within the Airport Traffic 

Area without prior written permission from the FAA ATCT and the 

President/CEO. 

3.2.3  AIRPORT USE REGULATIONS 

All operators of aircraft must comply with Authority Code § 9.40 - Airport Use 
Regulations. 

3.2.4  AIRCRAFT ACCESS AUTHORIZATION  

Regulation.  

A. No person shall enter any aircraft without the consent of the owner or person in 
charge thereof. 
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3.2.5  GROUND OPERATIONS 

Authority Code § 8.10 (l). No person shall park or stand an aircraft or load or unload 
aircraft passengers or cargo at any airport under the jurisdiction of the Authority except 
at such locations as may be permitted and approved by the President/CEO. 

A. Ramp Operations 

Regulations:   

1. Upon arrival, all aircraft shall connect to fixed ground power and pre‐conditioned 

air units, if available and to the extent practical, as determined by airline policy 

or pilot discretion. 

2. Every person operating an aircraft shall ensure that the aircraft is operated so as 

not to blast, injure or damage any person, property, equipment, building, or 

other aircraft. 

3. Every tenant shall police and keep their ramp areas clean and free of all debris.  

a. All tenants shall provide clearly marked FOD containers for collecting 
material that is picked up from the aprons. Containers shall be present in 
sufficient quantities to facilitate disposal of picked up materials. Containers 
shall have a cover and be small enough to be easily emptied, but heavy 
enough to resist spillage and will be placed in such a location so that they are 
not impacted by aircraft jet blast. 

b. All tenants shall empty their FOD containers on a scheduled basis and as 
necessary.  

c. All tenants shall ensure that outside trash containers (e.g., cans, dumpsters 
and compactors) are covered, checked frequently, and emptied as necessary 
to prevent spillover of trash. 

4.  No person shall leave any ground service equipment (GSE), including but not 

limited to, chocks and airstairs, on the Commuter Terminal or the Remain 

Overnight Ramps (RON) when such ramps are not being used for RON aircraft. 

5.  To the extent operationally feasible, all motor vehicles, including airfield ground-

support-equipment and ground transportation vehicles, shall limit idling to (5) 

minutes during periods of inactivity. 

6.  Motor vehicles burning carbon fuels (such as gasoline, diesel, propane, CNG) and 

emitting greenhouse gases shall not be allowed to idle in enclosed areas lacking 

proper ventilation to ensure public health and safety, including baggage make-up 

areas and areas below the drip-line of the terminal buildings. 
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7. All tenants shall ensure that lavatory service equipment is well-maintained and 

compatible with the waste receptacles provided by the Authority. No tenant 

shall dump lavatory waste directly into the sewerage system except at the 

alternate dump site when the triturator is out of service or when directed by the 

Airside Operations Department. All tenants shall report any spillage of lavatory 

waste to the Airport Communication Center and shall immediately clean up such 

spillage.  

The Airport Communication Center can be reached (619) 400-2710. 

Cross-reference:  See Rules and Regulations Section 3.4.8 Lavatory Chemical 
and/or Lavatory Waste Spills 

8.  No person shall erect or position any light on a terminal, ramp or apron area so as 

to interfere with an aircraft operator’s ability to see while operating an aircraft. 

9.  Every person scrubbing an aircraft ramp or apron shall use an approved vacuum-

type scrubber. The waste water picked up from any ramp shall be disposed of in 

a triturator or approved designated opening to the sanitary sewer system. 

B. Push Back/Tow Out Procedures 

Regulations:  

1. Every person conducting an aircraft movement on a terminal ramp between the 

hours of 0600-2400 shall coordinate such operation with the ATCT for Gates 1-

18, 20, 21, 22, 24, 26, 28, 30, 32 and the Ramp Control Facility (RCF) for Gates 23, 

25, 27, 29, 31, and 33-51. Every person conducting an aircraft movement on a 

terminal ramp between 2400-0600 shall coordinate with the ATCT only.  

2. Every person operating an aircraft shall exercise extreme caution when 

maneuvering the aircraft in any terminal ramp area. 

3. Prior to the pushback or tow out of an aircraft, from the hours of 0600-2400, the 

person operating the aircraft shall contact the ATCT ground controller for traffic 

advisories for Gates 1-18, 20, 21, 22, 24, 26, 28, 30, 32 and the RCF for Gates 23, 

25, 27, 29, 31 and 33-51. Between the hours of 2400-0600, all aircraft movement 

shall be coordinated with the ATCT.  

4. Any person pushing an aircraft back from or towing an aircraft out a terminal 

gate from a parking ramp shall give way to other aircraft already being taxied, 

towed or pushed back on the ramp. 

5. No person operating an aircraft shall delay taxiing from a ramp for a period of 

time that would cause undue delay to subsequent taxiing aircraft.  
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6. No person operating an aircraft shall conduct power back or power out 

procedures from the terminal gate areas including the ramp areas, CT3, CT5 and 

CT7.  No person shall taxi into or out of positions N1, N2, N9 or N10 on the North 

Ramp without the express permission of the Airside Operations Duty Manager. 

C. Starting and Running Engines 

1. Starting Engines 

Regulations: 

a. No person shall operate any aircraft engine within a hangar, within fifty (50) 
feet of a hangar, or so close to the hangar that it creates a hazard to persons 
or property. 

b. No person shall operate any aircraft engine until ground personnel grant 
clearance and all standard safety procedures have been met. 

c. No person shall start or run any aircraft engine unless a licensed pilot or 
licensed mechanic is in the aircraft attending the engine controls. 

d. No person shall start any aircraft engine unless there are fire extinguishers 
provided nearby in accordance with National Fire Protection Association 
(NFPA) Code 407. 

Cross-reference:  See Regulations; Section 6.2.B Fire Extinguishers. 

e. All persons conducting engine cross bleed starts shall: 

(1)  advise the ATCT ground control of the request to push back all the 
way onto Taxiway Bravo and intent to conduct an engine cross bleed 
start; 

(2)  after receipt of clearance from the ATCT to push back to Taxiway 
Bravo, push the aircraft back until it is lined up over the taxiway 
centerline; and 

(3)  not start the cross bleed until the aircraft is positioned as described  
in (2) above and until the ground crew confirms that the procedure can 
be initiated without adverse impact to other aircraft, vehicles or 
personnel and without creating any other unsafe conditions.  

2. Engine Run-ups 

Authority Code § 8.10 (b). No person shall perform any engine run up at a power 
setting above idle power between 11:30 p.m. and 6:30 a.m. (2330 - 0630 hours) 
(local time) at the San Diego International Airport (the “SDIA”). 

Regulations:  
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a. No person conducting any propeller engine run-up at the ramp areas CT3, 
CT5 and CT7 shall exceed normal breakaway power.  

b. No person conducting any jet engine run-up shall exceed idle power except 
on Taxiway C, facing west, between C4 and C6. 

D. Aircraft Taxiing 

Authority Code § 8.10 (j). No aircraft shall be taxied into or out of any hangar. 

Regulations: 

1. No person shall taxi any aircraft on the Airport when there is any danger of 

collision with any person or object.  

2. All persons taxiing aircraft shall taxi at a safe speed and in a reasonable manner.  

3. To the extent practical and subject to pilot discretion, all aircraft shall taxi under 

single-engine power and use minimum power while taxiing on the ramps and 

taxi lanes adjacent to any terminal building.  

Airlines shall advise all pilots to practice single‐engine taxiing whenever practical. 

4.  No person shall taxi any aircraft onto any portion of the Airport without first 

establishing radio communication with and coordinating the operation through 

the ATCT or the RCF. Anyone taxiing an aircraft that does not have a pilot’s license 

will need to have Airport Movement Area Training.  

5. No person shall operate an aircraft on the Airport unless the aircraft is equipped 

with wheel brakes in proper working order. 

6.  No person taxiing shall taxi an aircraft between the main terminal gates and any 

aircraft parked or being repositioned on the terminal apron. 

7. Every person taxiing an aircraft will taxi expeditiously after landing and clear the 

runway as promptly as possible, consistent with safety. 

8. No person shall taxi an aircraft into or out of any hangar. 

9. All persons taxiing aircraft on the Airport shall proceed with navigation lights 

illuminated during the hours between sunset and sunrise. 

10. All persons taxiing aircraft on the Airport shall yield to other aircraft taxiing on 

the right, unless otherwise instructed by the ATCT or the RCF. 

E. Aircraft Towing 

Regulations:  
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1. No person shall engage in the towing of any aircraft unless and until that person 

has received movement area training as required by the Authority.  

2. No person shall tow any aircraft onto a movement area without prior clearance 

from the ATCT and the RCF. 

3. No person responsible for the operation of aircraft towing equipment shall 

operate or permit the operation of the equipment unless it is equipped with an 

operable radio transceiver capable of two-way communications with the ATCT 

on the ground-control frequency and the RCF on ramp frequency and operated 

by a person trained in aeronautical radio communications technique, 

terminology, phraseology and procedures. 

4. Every person towing an aircraft shall comply at all times with all ATCT and RCF 

instructions. 

5. No person shall operate an aircraft towing vehicle (e.g., tug or tractor) unless it is 

equipped with functioning and operable lights and brakes per the 

manufacturer’s specifications. 

6. Every person operating a towing vehicle at night shall operate the equipment 

with the lights on and ensure that any towed aircraft is either lighted (i.e., all 

aircraft position lights are on) or illuminated (i.e., external lights are shining onto 

the aircraft to make its fuselage, wingtips and tail visible). 

7. No person towing an aircraft shall stop en route unless specifically directed 

otherwise by the ATCT, RCF or an Airside Operations Duty Manager. 

8. Unless otherwise directed by the ATCT or RCF, every person operating an aircraft 

tow vehicle shall use the following towing procedures: 

a. Contact “Lindbergh Ground” on the ground frequency (123.90 MHz) for 
Gates 1-18, 20, 21, 22, 24, 26, 28, 30 and 32. 

(1) Identify yourself with your radio call sign. 

(2) Indicate your present location, your intention and your destination. 

b. Contact “Ramp Control Tower” on the ramp control frequency (129.775 
MHz) for Gates 23, 25, 27, 29, 30, and 33-51 and during the hours of 2400-
0600 to contact the ATCT.  

(1) Identify yourself with your radio call sign. 

(2) Indicate your present location, your intention and your destination.  
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c. Do not proceed until positive clearance is received from ATCT or the RCF. 
Strictly comply with ATCT and RCF instructions. 

d. Upon receiving clearance from the ATCT and RCF, tow the aircraft from its 
departure location directly onto the nearest taxiway, using caution not to 
collide with any structures such as taxiway edge lights, signs, markers, or 
other fixed or moving objects (e.g., vehicle, aircraft, ground service 
equipment, etc.). 

e. Contact the ATCT and RCF upon clearing the movement area after entering 
the intended aircraft parking area. 

F. Aircraft Parking 

Authority Code 8.10 § (d). No aircraft shall be parked, stored or repaired on any 
airport under the jurisdiction of the Authority except in the areas designated for such 
use. 

Authority Code 8.10 § (e). At the direction of the President/CEO or his or her 
designee, the operator, owner or pilot of any aircraft on any airport under the 
jurisdiction of the Authority shall move the aircraft from the place where it is parked 
or stored to any other place designated on the airport. In event of the failure or 
refusal to comply with such directions, the Authority may cause the aircraft to be 
moved to such place at the operator’s expense and without liability for damage that 
may result from such moving. 

Regulations: 

1. No person shall park any aircraft on the Airport except in areas, and in the 

manner, designated by the President/CEO or his or her designee. 

2. Parked aircraft not under the command of an aircraft pilot or mechanic must 

connect to fixed ground power, if available, except during necessary 

maintenance checks or emergency situations and/or irregular operations. 

3. No person shall position unscheduled or non-air carrier aircraft on a main 

terminal ramp or any overnight parking ramp without prior direction from the 

President/CEO or his or her designee.  

4. The operator of any aircraft at the Airport shall move the aircraft from the place 

where it is parked or stored to any other place designated on the Airport at the 

direction of the President/CEO or his or her designee. In an event of the failure 

or refusal to comply with such direction, the President/CEO may cause the 

aircraft to be moved to such place at the operator's expense. 

5. The operator of any aircraft using the North Ramp shall comply with the 

following procedures:  
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a. Positions N1 to N11, are administered by Airport Operations.  

b. Aircraft may not taxi into or out of positions N1, N2, N9 or N10. On being 
towed off the ramp, aircraft at these positions may not use any engine power 
setting higher than “idle” until the aircraft is positioned parallel to and on the 
centerline of Taxiway C.  

c. Aircraft may taxi into or out of positions N3, N4, N5, N6, N7, N8, and N11 
only under all of the following conditions: 

(1) When there is sufficient clearance for the unobstructed and safe 
maneuvering of the aircraft; and 

(2) When the aircraft movement is guided by qualified personnel; and 
when there is certainty that the aircraft engine exhaust will not cause 
property damage, bodily injury, or interference with other aircraft 
using the ramp or Taxiway C. 

d. Aircraft must park tail to north except for position N11, unless otherwise 
authorized by the Airside Operations Department. 

e. Ground Service Equipment (GSE) may be staged between the north edge of 
the ramp and the ramp lighting poles. 

f. Aircraft parked on positions N8, N9 or N10 must have a tow bar and tug 
attached at all times and have personnel available to immediately relocate 
aircraft, if required. 

g. No aircraft larger than Group V shall be parked on the North Ramp without 
special coordination with the Airside Operations Department. 

h. Subject to the discretion of the pilot or mechanic in command of an aircraft, 
operation of aircraft APU or GPU is restricted to the minimum necessary to 
complete required maintenance. 

3.2.6 GATE USAGE AND ASSIGNMENTS 

A. General 

Authority Code § 8.10 (m). No person shall use an air terminal building gate position 
at any airport under the jurisdiction of the Authority without permission from the 
President/CEO. 

Regulations: 

1. No person shall park an aircraft or leave an aircraft parked and unattended on 

the movement area or non-movement areas, except as permitted by the 

President/CEO. 
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2. No person shall use an aircraft gate except on a pre-assigned and reserved basis 

under conditions approved by the President/CEO or his or her designee. 

3. Aircraft with (i) thirty (30) seats or fewer, and weighing 100,000 pounds or less, 

and which were not enplaned from a Sterile Area as defined by the TSA; or (ii) 

any aircraft not enplaned from a Sterile Area upon arrival, must operate out of 

the FBO, unless expressly authorized by the Airside Operations Duty Manager 

not less than 24 hours in advance of the operation.   

B. Usage of Gates Assigned to Other Airlines 

Regulations:  

1. No airline may use a gate assigned to another airline without prior permission 

from the leasehold airline, unless authorized by the President/CEO or his or her 

designee. 

2. Every airline authorizing use of its own preferential gate facilities by another 

airline shall assume full responsibility for such usage and shall ensure usage is in 

accordance with all agreements with the Authority.  

C. International Gate Usage  

Regulation.  

1. No person shall conduct an international flight operation requiring the use of the 

Federal Inspection Service Facility (including, but not limited to, Customs, Border 

Protection, United States Department of Agriculture (USDA) at Gate 20, 21 and 

22 without first obtaining the prior approval and schedule through the U. S. 

Customs Service, Border Protection, and the President/CEO or his or her 

designee. 

D. Remain Overnight Aircraft (RON) 

Regulation.  

1. No person shall conduct an overnight operation without complying with the 

guidelines and procedures of the RON Plan.  

The process of assigning RON aircraft parking positions at the Airport is the 
administrative responsibility of the Airside & Terminal Operations Department.  

E. Parts Delivery Aircraft Parking 

Regulations:  

1. General aviation operators delivering any parts or maintenance equipment to 

any airline shall park at or near the appropriate leasehold gate only for the 

express purpose of unloading parts and equipment.  
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2. Every general aviation operator shall either reposition its aircraft to the FBO or 

depart the Airport immediately after doing so.  

3. Every general aviation operator shall park its aircraft only in a tenant leasehold 

area or on an available parking ramp (North, East or West) as assigned by the 

Airside Operations Department without impacting any other operators. 

F. Gate “Gate Rules”, Ticket Counter, Aircraft Parking Position 

Regulation:  

1. The Gate Rules details, which is incorporated herein by reference, are subject to 

change at the sole discretion of the Authority and may be found in the following 

link: 

 
 https://www.san.org/Airport-Authority/gate-rules 
 

3.2.7  CHARTER FLIGHT AND ITINERANT OPERATIONS 

Regulations: 

A. Every person conducting a charter flight or itinerant air carrier operation shall 
comply with all existing safety and security procedures as directed by the Authority 
and outlined in the Airport Security Program (ASP).   

B. Every person engaged in ground handling shall submit a charter flight advisory form 
to the Airside Operations duty manager's office at least 24 hours prior to operation 
and shall notify the Airside Operations duty manager of any changes or follow-up 
information as such information becomes available.   

Forms are available from the Airside Operations Department, which can be reached 
by contacting the Airport Communication Center at (619) 400-2710.  

C. Every person engaged in ground handling shall be responsible for all vehicle escorts 
and shall provide at least one escort for every two vehicles, with all vehicles in full 
view and under positive control of the escort at all times. 

D. Every person engaged in ground handling shall be responsible for maintaining 
positive control of all passengers per TSA security requirements, with charter aircraft 
sponsor airlines being responsible to oversee the enplane/deplane procedures and 
to comply with TSA security requirements. 

E. Every person enplaning or deplaning passengers shall use either a loading bridge 
(jet-ways) or portable air stairs and shall not permit said passengers to use jet-way 
crew stairs.  

F. Every person who requires security at the location of any aircraft on the Airport due 
to the condition, kind, type or mission of the aircraft shall notify and receive 

https://www.san.org/Airport-Authority/gate-rules
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permission from the Manager, Aviation Security and Law Enforcement, prior to 
placement of such personnel. 

3.2.8  HELICOPTER OPERATIONS 

A. Arrival 

Regulation.  

1. Every person operating a rotary wing aircraft arriving at the Airport shall follow 

Air Traffic Control Tower instructions, remaining on or north of Taxiway C's 

centerline until reaching below 20 feet above ground level. The aircraft shall land 

(landing wheels touching and resting on the pavement) then ground or air taxi to 

its final destination on the Airport in accordance with Air Traffic Control Tower 

instructions. 

B. Departure 

Regulation.  

1. All persons operating any rotary wing aircraft departing the Airport shall contact 

the ATCT for taxi clearance. The aircraft shall ground or air taxi at or below 20 

feet above ground level, and depart the Airport in accordance with Air Traffic 

Control Tower instructions. During initial take-off and climb out, the aircraft shall 

remain on or north of Taxiway C's centerline until reaching a minimum altitude 

of 100 feet above ground level (AGL). 

C. Noise Abatement 

Regulation.  

1. All helicopters are considered Stage 2 aircraft for noise abatement purposes 

(Federal Aviation Administration (FAA) AC36-1 (H)) and are subject to the daily 

Airport departure prohibition between 10:00 p.m. and 7:00 a.m. The only 

exceptions are aircraft operating under a life flight call sign. Noise abatement 

requirements and restrictions relevant to operating at the Airport can be found 

in the “Remarks” section of the FAA National Oceanic and Atmospheric 

Administration (NOAA) Southwest United States version of the Airport Facility 

Directory. 

3.2.9  AIRCRAFT INCIDENTS AND ACCIDENTS 

Aircraft rescue and firefighting (ARFF) vehicles have priority over all other personnel and 
vehicles in response to an emergency. The Airside Operations duty manager continues 
to be in charge of the Airport while the ARFF units respond to the incident. 
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A. Emergency Response 

Regulations.  

1. No person shall interfere with any ARFF units responding to an emergency 

situation.  

2. No person other than an ARFF unit shall enter the periphery of an incident scene 

until summoned or escorted into the area by the Airside Operations duty 

manager or ARFF units.  

3. All personnel and equipment proceeding onto the Airport movement area during 

an emergency situation or incident shall receive prior clearance from the ATCT.  

B. Notification/Coordination  

Authority Code § 8.10 (h). The pilot of an aircraft involved in an accident on the 
airports under the jurisdiction of the Authority causing personal injury or property 
damage shall report it fully to the President/CEO within 24 hours of such accident. In 
the event that he or she is unable to do so, the owner or his or her agent and 
witnesses shall make such report. 

1. Air Carriers 

Regulation.    

a. All air carriers involved in any accident or incident while at the Airport shall 
immediately marshal their assets (personnel/equipment) and standby to be 
escorted to the appropriate site after the Airside Operations Duty Manager 
has notified the airline station manager or the Airline Operations office. 

2. Air Carriers not based at the Airport 

The Airside Operations Duty Manager will coordinate with the FBO or other air 
carriers to assist in the removal of disabled aircraft from the runway and/or 
taxiways.   

3. General Aviation 

Any general aviation or corporate aircraft owner/operator requiring assistance in 
the removal of disabled aircraft may contact the Airside Operations Duty 
Manager. The FBO may provide assistance if specifically requested by the aircraft 
owner/operator. The Airside Operations Duty Manager shall determine whether 
an escort is needed for any fixed base operator assistance provided. 

C. Aircraft Accident Reports 

Regulations:  

1. All persons involved in any accident or incident at the Airport causing personal 

injury, death or property damage shall make a prompt and complete report 
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concerning the accident to the office of the President/CEO in addition to all 

other reports required to be made to other agencies.  

2. When a written report of an accident is required by the Federal Aviation 

Regulations (FARs), a copy of such report shall be submitted to the 

President/CEO. 

D. Disabled Aircraft 

Authority Code § 8.10 (f). The owner of an aircraft, or part thereof, that is disabled 
on any airport under the jurisdiction of the Authority shall have it promptly removed 
to an area designated by the President/CEO, unless he or she is required to delay it 
pending investigation of an accident. In the event such aircraft, or part thereof, is not 
removed as directed by the President/CEO, the Authority may remove it at the 
owner’s expense and without liability for additional damage resulting from the 
removal. 

Regulations: 

1. No person may move any aircraft involved in an accident or incident when the 

matter falls within the jurisdiction of the NTSB or FAA until such federal officials 

have given permission for the removal, and such permission has been verified by 

the President/CEO, or his or her designated representative on the scene. 

2. The operator of any disabled aircraft at the Airport shall be responsible for the 

prompt removal of their aircraft and any parts thereof as directed by the 

President/CEO. 

3.2.10  AIRCRAFT WASHING AND DE-ICING 

A.  Aircraft Washing 

Regulations:   

1. No person shall wash any aircraft except in areas designated by and in a manner 
authorized in writing by the Authority’s Planning & Environmental Affairs 
Department in coordination with the Airside Operations Department. 

All requests for approval of the manner of aircraft washing at the Airport shall be 
submitted in writing to the Planning & Environmental Affairs Department, and 
must contain, at a minimum, the following information: 

a. name of airline, tenant, or aircraft owner or operator; 
b. the location where aircraft wash activities will be conducted; 
c. the general timeframe and/or frequency of proposed activities (for 

example, daily, weekly, seasonally in the fall/winter, occasionally, 
sporadically); 



San Diego International Airport 
Rules and Regulations 
 

Section 3 – Airfield Operations         Page 41 of 142 
v7.0 – July 2019 

d. the name of company or firm conducting aircraft wash activities, if other 
 than the airline, tenant, or aircraft owner or operator; 
e. a description of the methods, materials, chemicals (including Safety Data 

Sheets (SDS)), if any, and equipment used in the aircraft wash activities; 
f. the methods and means of storage and handling of material and 
 equipment used in the aircraft wash activities; 
g. the methods and means to manage, contain, and dispose of 
 contaminated  materials resulting from or associated with the aircraft 
 wash activities; and 
h. a list of the storm water pollution prevention Best Management Practices 
 (BMPs) used to control potential pollutants related to the activity. 

 
See:  SAN Storm Water Management Plan (SWMP), Appendix B, Best Management 
Practice (BMP) SC-04. 
 
2.   Any spillage or release of wash water or waste water must be promptly cleaned 
up by the responsible party in accordance with Section 3.2.1.I.3 (under Storm Water 
Compliance). 

B.  Aircraft De-icing 

  Regulations: 

1. No person shall de-ice any aircraft except in areas designated by and in a manner 
authorized in writing by the Authority’s Planning & Environmental Affairs 
Department in coordination with the Airside Operations Department.  

All requests for approval of the manner of de-icing at the Airport shall be 
submitted in writing to the Planning & Environmental Affairs Department, and 
must contain, at a minimum, the following information: 

a. name of airline, tenant, or aircraft owner or operator; 
b. the location where aircraft de-icing activities will be conducted; 
c. the general timeframe and/or frequency of proposed activities (for 

example, daily, weekly, seasonally in the fall/winter, occasionally, 
sporadically); 

d. the name of company or firm conducting aircraft de-icing activities, if 
 other than the airline, tenant, or aircraft owner or operator; 
e. a description of the methods, materials, chemicals (including Safety Data 

Sheets (SDS)), if any, and equipment used in the aircraft de-icing 
activities; 

f. the methods and means of storage and handling of material and 
 equipment used in the aircraft de-icing activities; 
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g. the methods and means to manage, contain, and dispose of 
 contaminated  materials resulting from or associated with the aircraft de-
 icing activities; and 
h. a list of the storm water pollution prevention BMPs used to control  
 potential pollutants related to the activity. 
 
See:  SAN Storm Water Management Plan (SWMP), Appendix B, Best Management 
Practice (BMP) SC-05. 

2. Authorization of the manner in which de-icing is conducted may require the 
 authorized party to provide reports in a form specified by the Authority 
 regarding the number of de-icing operations conducted and/or the amount of 
 de-icing fluids and/or waste water collected during a specified period and/or 
 other operational aspects of the activity. 

3. Any spillage or release of de-icing fluid must be promptly cleaned up by the 
 responsible party in accordance with Section 3.2.1.I.3 (under Storm Water 
 Compliance) 

4. All persons using glycol shall adhere to storm water pollution control BMPs. 
Proper technique shall be used when de-icing aircraft to ensure that only the 
amount of chemical needed to complete the operation is applied. To the extent 
possible, alternative de-icing and anti-icing  techniques shall be used to minimize 
the use of glycol. 

Techniques for minimizing glycol use are described in FAA advisory circulars (ACs). 

3.2.11 MAINTENANCE AND REPAIR OF AIRCRAFT 

A. Designated Locations 

Regulation. 

1. No person shall repair any aircraft, aircraft engine, propeller or other 

aeronautical equipment in any area of the Airport other than those specifically 

designated for such purposes by the Airside Operations Department, unless 

specifically permitted by the Airline Operating Agreement or exempted as 

follows: 

a. Minor adjustments may be made while the aircraft is on a loading ramp 
preparing to depart. 

b. Emergency repairs may be made to an aircraft that is located in an area not 
immediately posing a hazard to other aircraft movements, providing such 
repairs are made only to enable the aircraft to be moved to an approved 
service location. 
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B. Gates 

Regulations:  

1. No person shall make any adjustment or repair on or to any air carrier aircraft at 

a gate position on the terminal apron that interferes with the operations of 

another air carrier aircraft.   

2. No person shall make any adjustment or repair to any air carrier aircraft at a gate 

position on the terminal apron without first coordinating them with the Airside 

Operations Department.   

3. Any aircraft being repaired at a terminal gate position shall be moved 

immediately upon the request of the Airside Operations Department.  

C. Hangars 

Regulations: 

1. No person shall repair any aircraft in a storage area of a hangar, other than 

inspecting and replacing minor parts not involving the use of open flames or 

heat.  

2. No person shall start or operate any aircraft engine inside any hangar. 

D. Containers 

Regulations:  

1. All tenants and parties responsible for aircraft maintenance shall inspect all 

containers used for the storage of aviation maintenance-related fuels, greases, 

oils, flammable liquids or waste products for leaks and proper integrity.  

2. All such containers shall identify the type of material stored.  

3. All such containers, as well as the location of the storage containers and 

equipment, shall be maintained in accordance with NFPA guidelines and the City 

of San Diego fire codes. 

3.2.12   STORAGE OF GROUND SERVICE EQUIPMENT  

Regulations:  

A. No person shall operate any GSE unless it is clearly identified with the name or logo 
of the responsible company. 

B. The operator of any equipment that is no longer being used or is unserviceable shall 
ensure it is transferred to an area designated or approved by the Airside Operations 
Department and a date for removal is provided. 

C. All operators shall regularly inspect all stored equipment for leaks of fluids.  
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D. All operators shall immediately stop, control, clean up and report any leaks in 
accordance with these Rules and Regulations and other applicable laws. 

3.2.13  STORAGE OF AIRCRAFT AND PARTS 

Authority Code 8.10 § (d). No aircraft shall be parked, stored or repaired on any airport 
under the jurisdiction of the Authority except in the areas designated for such use. 

Authority Code 8.10 § (e). At the direction of the President/CEO  or his or her designee, 
the operator, owner or pilot of any aircraft on any airport under the jurisdiction of the 
Authority shall move the aircraft from the place where it is parked or stored to any other 
place designated on the airport. In event of the failure or refusal to comply with such 
directions, the Authority may cause the aircraft to be moved to such place at the 
operator’s expense and without liability for damage that may result from such moving. 

Regulation. 

A. No person shall use any area of the Airport for parking or storage of aircraft without 
the written permission of the Airside Operations Department.   

B.   No person shall use any area of the AOA for the purpose of storing supplies, 
maintenance parts or maintenance trailers. 

3.3 VEHICLE OPERATIONS ON THE AIR OPERATIONS AREA (AOA) 

3.3.1  AIR OPERATIONS AREA (AOA) DRIVER’S PERMITS 

Regulations: 

A. Every person operating a motor vehicle or equipment on the AOA shall have a valid 
California Drivers license or an out-of-state driver’s license valid in the State of 
California in their immediate possession.  

B. No person shall operate a motor vehicle or equipment on the AOA with a suspended 
or revoked driver’s license. The suspension or revocation shall result in the 
automatic revocation of AOA driving privileges. 

C. All drivers on the AOA, except those driving emergency vehicles responding to 
emergencies, shall carry a valid airport-issued driver’s permit.    

D. No person, except those driving an emergency vehicle responding to an emergency, 
shall drive on the AOA without having first passed an AOA driving test. 

AOA driving tests are administered by the Aviation Security and Public Safety 
Department. An endorsement is placed on the SAN ID badge indicating a valid AOA 
driver. 
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3.3.2 REGISTERING OF VEHICLES 

A. Air Operations Area (AOA) Vehicle Permits – Vehicles Licensed by the State of 

California 

Regulations: 

1. Prior to operating a motor vehicle with a valid California license plate on the 

AOA, all persons shall register with the Access Control Office and be issued a 

vehicle authorization permit, except emergency vehicles responding to 

emergencies and vehicles under proper escort. 

Vehicle authorization permits are issued by Access Control Office as follows: 

a. Motor vehicle permits are classified into three different categories 

(permanent, temporary, and visitor) as determined by the President/CEO. 

b. AOA vehicle permit applications must be fully completed and signed by the 

master leaseholder, vendor or contractor prior to submission to the Access 

Control Office for approval and issuance of permits. 

c. Evidence of valid insurance must be submitted with each AOA vehicle permit 

application and proof of current coverage shall be filed with the Access 

Control Office annually. 

2. All persons issued an AOA motor vehicle permit shall display such permit in the 

lower corner of the front windshield on the passenger or driver side. Permits 

shall not be covered by any device that obstructs the view of such permit. 

Display of motor vehicle permits on the passenger side is preferred 

3. Failure to display any required permit may result in the removal of the vehicle 
from Airport property and the cancellation of any permit issued. Removal shall 
be at the vehicle owner's expense. 

4.   Every tenant sponsoring a vendor vehicle or equipment shall obtain a visitor AOA 

vehicle permit and provide an appropriate tenant escort for the 

vehicle/equipment and operator prior to such vehicle/equipment/operator 

entering or operating on the AOA. Every escort shall be conducted by a person 

holding a valid escort authorization and AOA driver endorsement. The escorted 

vehicle shall be in view and under the positive control of the person providing 

the escort at all times, in accordance with applicable escort requirements. 

B. Air Operations Area (AOA) - Vehicles Not Licensed by the State of California 

Regulations:  
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1. All persons operating a motor vehicle on the AOA not licensed by the State of 

California shall ensure that such vehicle is equipped with at least two headlights 

and two red tail lights. All lights shall be kept illuminated during operation 

between sunset and sunrise. 

2. All persons operating a motor vehicle on the AOA shall dim the headlights of the 

vehicle when meeting oncoming aircraft. 

3. No person shall operate a vehicle not licensed by the State of California on the 

AOA other than authorized tenant employees who have been issued an airport 

driver’s permit and only for the purpose of tenant business. 

C. Air Operations Area (AOA) Vehicle Identification 

Regulations: 

1. Every person operating an unescorted motor vehicle or equipment on the AOA 

shall ensure that such vehicle or equipment displays a logo or sign which clearly 

identifies the entity responsibility for the operation of the vehicle.  

2. The logo or sign identifying an unescorted motor vehicle or equipment on the 

AOA shall be of a contrasting color scheme, placed on both sides of the vehicle, 

and shall be identifiable at a distance of not less than 100 feet. 

D. Large Vehicles 

Regulations: 

1. No person shall tow any trailer or semi trailer on the AOA unless it is equipped 

with a braking device or system that will adequately hold and stop such trailer in 

the event it becomes disengaged from the towing vehicle. 

2. All persons moving, positioning or parking large, tall or slow vehicles (e.g., large 

cranes, vehicles carrying oversize loads, backhoes, earth movers, dump trucks) 

shall coordinate with and receive approval from the President/CEO prior to 

operating on the AOA. 

3.3.3  AUTHORIZED AIR OPERATIONS AREA (AOA) AREAS FOR MOTOR VEHICLES 

Regulations: 

A. No person shall operate any motor vehicle on the AOA other than on a vehicle 
service road, leasehold, airline terminal building ramp or overnight parking apron.  

B. No person shall operate any motor vehicle on any portion of the Airport movement 
area other than vehicles approved by Airport Operations.  

C. No person shall operate any vehicle in the ILS Critical Area when that area is active.  
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D. No person shall operate any contractor vehicle outside of the contractor’s 
authorized work area, lay down area or prescribed travel/haul route. 

3.3.4 VEHICLE OPERATIONS 

A. Motor Vehicle and Equipment Operation around Aircraft 

Regulations: 

1. Every person operating a vehicle or equipment shall yield the right-of-way to 

aircraft at all times.   

2. No person shall drive any vehicle or equipment in front of a taxiing aircraft.  

3. No person shall drive any vehicle or equipment under the wing of an aircraft 

unless in the act of servicing the aircraft. 

4. No person shall drive any vehicle or other equipment within fifty (50) feet of an 

aircraft during fuel servicing operations unless the vehicle or equipment is being 

used to service the aircraft. 

5. All persons backing up any service vehicle or other equipment shall ensure safe 

clearance from all aircraft, equipment and vehicles. 

6. No person shall drive a vehicle or equipment on the AOA if it is constructed, 

equipped or loaded so as to endanger persons or property. 

7. No person shall operate any motorcycle, motorbike, three-wheeled motor 

vehicle, roller or inline skates, roller blades, skateboard, bicycle or scooter, or 

personal transporter (e.g., Segway-type vehicle) on the AOA, with the exception 

of Harbor Police officers performing their official duties. 

Upon request, the Authority may approve exceptions to the prohibition on 

bicycles provided that the bicycles (two or three wheels) are equipped with an 

operating headlight, reflective tape or reflectors, orange flag, company logo or 

markings; and directly supports an operational need. The storage location of 

bicycles or bicycle racks on the AOA shall be approved in advance by the Airport 

Authority. 

8. No person shall drive any vehicle on the terminal apron: 

a. across any active passenger loading lane (i.e., between the aircraft and the 
terminal gate or bus when passengers are being boarded or are 
disembarking); 

b. under any loading bridge that is moving or being repositioned; or 
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c. between the terminal and an aircraft during a pushback, with the exception 
of company service vehicles, Harbor Police, or the Airside Operations 
Department. Such drivers shall follow the direction of the aircraft's ground 
crew when present.  

9. No person shall operate a vehicle or equipment to tow an aircraft on the AOA 

without prior clearance from the ATCT.   

10. No person shall tow an aircraft between sunset and sunrise unless the aircraft 

has navigation lights illuminated or other lighting that ensures the visibility of the 

moving aircraft.  

11. No person shall tow more than four baggage carts or container carts. 

12. Except for emergency service personnel (Airport Operations, Harbor Police, 

ARFF, San Diego Fire Department, Medic 63, and other mutual aid responders) 

no person shall operate an equipment or vehicles on the AOA while using a 

handheld cell phone, handheld radio, entertainment headset, or other handheld 

texting or electronic device; or while wearing an entertainment headset.  

B. Parking 

Regulations: 

1. No person shall park any aircraft service vehicle or equipment on the AOA 

without first engaging the emergency parking brake or using wheel chocks.    

2. No person shall leave any vehicle or equipment parked on the AOA with a key in 

the ignition switch, with the motor running, or without the emergency brake 

engaged. 

3. Every person operating a vehicle or equipment on the AOA that becomes 

disabled shall remain with the vehicle or equipment until such time as it can be 

removed for repair or until such time as Harbor Police directs otherwise.   

4. No person shall park any vehicle or equipment on the AOA so as to become a 

hazard to any aircraft entering or departing a gate position.  

5. No person shall park any vehicle or ground equipment near any aircraft in such a 

manner as to prevent the ground equipment from being readily driven or towed 

away from the aircraft in an emergency. 

6. No person shall park any vehicle or equipment in a manner so as to block:  

a. the fence barrier openings or emergency entrances to the AOA;  

b. airport service equipment and aircraft rescue and fire fighting vehicles;  



San Diego International Airport 
Rules and Regulations 
 

Section 3 – Airfield Operations         Page 49 of 142 
v7.0 – July 2019 

c. ambulances, emergency vehicles and equipment; 

d. fire hydrants and fire lanes; 

e. building entrances and exits;  

f. loading bridges or any paved access ways, roadways, or vehicular traffic 
areas; or 

g. fuel spill response trailers and carts. 

7. All vehicles and equipment on the AOA, including, but not limited to, carts, 

stands, trucks, and tugs, shall be parked in assigned positions.  

8. All portable loading ramps, baggage trucks and other such equipment on the 

AOA shall be equipped with brakes or suitable locking devices which shall be 

securely set when the equipment is not in use. 

C. Speed Limits and Operations on the Air Operations Area (AOA) 

Regulations:  

1. All persons driving any vehicle or equipment on the AOA shall obey all signs, 

lights and mechanical devices, unless specifically directed otherwise by Harbor 

Police or Airside Operations Department personnel.  

2. In the absence of a posted speed limit, all persons driving on the AOA shall 

adhere to the following speed limits: 

a. perimeter road between Taxiway C6 and Taxiway B10 (the instrument 
landing system (ILS) critical area) - 25 mph, except within the vicinity of the 
glideslope antenna where the speed limit of 10mph is posted. 

b. perimeter road - 25 mph (except in the vicinity of the Least Tern Nesting 
Ovals during Least Tern Nesting Season, April 1 through September 15). 

c. terminal apron - 20 mph 

d. within 50 feet of any aircraft or in the tunnels and baggage claim areas           
– 5 mph 

D. Cleaning, and Maintenance of Vehicles 

Regulations: 

1. All persons operating mobile service equipment on the AOA shall ensure that 

such equipment is in good repair at all times.  

2. No person shall drive a vehicle or operate equipment on the AOA with any 

technical or mechanical defect which impairs its safe operation.  
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3. No person shall drive a vehicle or operate equipment on the AOA which causes 

the release of any fluid or material into the environment. 

4. No person shall operate any vehicle on the AOA when any California Vehicle 

Code (CVC) safety item is malfunctioning or missing from such vehicle or causes 

the driver's view to be obstructed.  

5. No person shall wash any vehicle or equipment except in areas designated and in 

a manner approved in writing by the Planning & Environmental Affairs 

Department in coordination with the Airside Operations Department. 

All requests for approval of the manner of vehicle and/or equipment washing 
shall be submitted in writing to the Planning & Environmental Affairs 
Department, and must contain, at a minimum, the following information: 

a. name of the tenant, or vehicle and/or equipment owner or operator;  

b. the location where the wash activities will be conducted; 

c. the general timeframe and/or frequency of proposed activities (for example, 
daily, weekly, seasonally in the fall/winter, occasionally, sporadically); 

d. the name of the company or firm conducting the wash activities, if other 
than the tenant, or vehicle and/or equipment owner or operator; 

e. a description of the methods, materials, chemicals (including Safety Data 
Sheets (SDS)), if any, and equipment used in the wash activities; 

f. the methods and means of storage and handling of material and equipment 
used in the wash activities; and 

g. the methods and means to manage, contain and dispose of contaminated 
materials resulting from or associated with the wash activities; and 

h. a list of the storm water pollution prevention Best Management Practices 
(BMPs) used to control potential pollutants related to the activity. 

See :  SAN Storm Water Management Plan (SWMP), Appendix B, Best 
Management Practice (BMP) SC-04 and SC-12. 

6. Any spillage or release of de-icing fluid must be promptly cleaned up by the 

responsible party in accordance with the Section 3.2.1.I.3 (Under Storm Water 

Compliance). 

E. Cleaning and Servicing of Lavatory Equipment 

Regulation. 
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1. No person shall clean or service any lavatory vehicle outside of the triturator 

area without the prior approval of the Airside Operations Department.  

F. Alcohol and Drugs 

Regulation. 

1. No person shall operate any vehicle or equipment on the AOA while under the 

influence of any alcohol or drug. 

Any violation of this regulation will be reported immediately to the Harbor Police. 

G. Accidents  

Regulations:  

1. No person shall leave any vehicle or equipment involved in an accident on the 

AOA resulting in damage to property or bodily injury before notifying the Harbor 

Police Department and Airside Operations Department.  

2. No vehicle or equipment involved in any accident on the AOA shall be moved 

until the Harbor Police accident investigation is complete. 

H. Emergency Vehicles 

Regulation. 

1. All persons shall yield to emergency vehicles or equipment responding to any 

emergency on the Airport. 

I. Ensuring Security 

Regulation. 

1. All persons proceeding through any gate of entry or exit shall secure such gate 

immediately afterward. 

Failure to secure the gate may be deemed cause to rescind any permit and access to 
the AOA. This is also a TSA security violation and may be cited by the Authority, 
Harbor Police or members of the TSA. 

3.3.5 VEHICLES OPERATING ON MOVEMENT AREAS 

Regulations: 

A. Every person driving on a taxiway, runway or other area controlled by the ATCT shall 
EITHER: 

1. have been trained in proper radio and movement area procedures; 

2. have available two-way radio communications with the ATCT; and 

3. receive clearance and permission from the ATCT to access those areas; OR 
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4. be escorted by a driver who has the above training, capabilities and clearance; 

and 

5. receive prior approval from the Airside Operations Department. 

B. Every person driving while under the control of the ATCT shall adhere to all 
regulations, instructions, procedures and advisories of the FAA.  

C. Violation of this regulation shall be cause for termination of driving privileges on the 
airfield. 

D. Every person operating any vehicle or equipment on the movement areas shall 
ensure that such vehicle or equipment is readily identified by paint scheme, logo, 
flag or other device as specified in Federal Aviation Administration (FAA) Advisory 
Circular (AC) 150/5210-5B (as amended). 

E. Every person operating any vehicle or equipment within any area under the control 
of the ATCT shall have an operational need and have completed the movement area 
training. 

The Airside Operations Department, Harbor Police Department, ARFF and Airport 
maintenance vehicles, in compliance with this section, are permitted to operate 
wherever necessary with permission from the ATCT.  

F. Every person operating any vehicle or equipment between sunset and sunrise on the 
movement areas shall display an amber or red flashing or rotating beacon.  

Vehicles operating on the service road are not required to have rotating/flashing 
lights displayed. 

3.3.6  ABANDONMENT  

Regulations: 

A. No person may abandon any vehicle or equipment on Airport property. The owner 
of any vehicle or equipment found to be inoperative, unlicensed to operate under 
the CVC, or otherwise reasonably found to be abandoned shall be responsible for all 
expenses incurred in the removal of such vehicle or equipment. 

Notification of such removal is made by the Harbor Police. 

B. No person shall leave any vehicle unattended for any reason while in an area of the 
AOA not designated for parking.   

C. Every person leaving a vehicle unattended in an area not designated for parking on 
the AOA shall notify the Airside Operations Duty Manager’s office immediately and 
give the location, duration, and reason for leaving the vehicle unattended. 
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3.4 FUELING OPERATIONS AND SPILL PROTECTION ON THE AIR OPERATIONS AREA (AOA) 

3.4.1  GENERAL 

Authority Code § 8.11 (m). The Authority’s President/CEO may adopt and set forth 
additional rules and regulations relating to aircraft fueling operations. 

Regulation. 

A. Every tenant who stores, handles, or dispenses aircraft fuel (“fueler”) at the Airport, 
except a fixed based operator (FBO) or the operator of an aircraft at the Airport, 
shall use the aviation fuel storage facility and delivery facilities designated by the 
Authority for such use. 

If the designated facilities are not available, the tenant may make other arrangements, 
provided that such alternative arrangements are approved in advance by the Authority. 

3.4.2 COMPLIANCE 

Authority Code § 8.11 (a).  Fuelers must meet and comply with all applicable federal, 
state and local laws regulating the storage, handling and dispensing of aviation fuel. 

Regulations: 

A. Every fueler shall meet all applicable guidelines of the NFPA, the American Society of 
Testing Materials (ASTM) and the American Petroleum Institute (API). 

B. Every fueler shall comply with all currently applicable FAA guidelines and advisory 
circulars (ACs). 

C. Every fueler shall comply with all currently applicable United States Environmental 
Protection Agency (EPA) Oil Pollution Prevention and Spill Prevention, Control, and 
Countermeasure (SPCC) Rule requirements (40 CFR part 112). 

3.4.3 INSPECTIONS 

Regulations: 

1. Every fueler shall make its physical facilities at the Airport available for inspection by 

the Authority at least once every three months for compliance, in accordance with 

14 Code of Federal Regulations part 139.321(d). A record of each inspection shall be 

retained for at least twelve (12) consecutive calendar months.  

2. Every fueler shall immediately take corrective actions to remedy any discrepancies 

noted by the Authority and a written report of corrective actions taken shall be sent 

to Airside Operations within ten (10) days of the observed discrepancy. 

3.4.4 STORAGE FACILITIES 

Regulations: 
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1. Every fueler shall perform at least one leakage test per month on each of its storage 

tanks and fueling pipelines. 

2. Every fueler shall ensure that its fuel storage tanks and fueling vehicles are identified 

by the type of fuel and fuel octane stored.  

3. Every fueler shall have adequate procedures for sampling and testing fuels. All tests 

and test schedules shall be performed in accordance with applicable regulations. 

Test results shall be retained for at least 24 months. 

3.4.5 FUELING OPERATIONS 

Authority Code § 8.11 (b). No aircraft shall be fueled or drained while an engine is 
running or while the aircraft is in a hangar or an enclosed space. 

Authority Code § 8.11 (c). During all fueling operations, the aircraft shall be grounded by 
a method approved by the President/CEO. 

Authority Code § 8.11 (d). Lighting of an open flame is prohibited within 50 feet of any 
fueling operation. 

Authority Code § 8.11 (e). Aircraft being fueled shall be positioned so that aircraft fuel 
system vents or fuel tank openings are not closer than 25 feet to any terminal building, 
hangar, service building, or enclosed passenger concourse other than a loading walkway. 
 

Authority Code § 8.11 (g). Adequate fire extinguishers shall be within ready reach of 
personnel engaged in fueling operations. Extinguishers shall not be located near fuel 
hoses, pumps, meters or valves. 

Authority Code § 8.11 (h). No electrical or radio equipment shall be operated on aircraft 
during fueling operations in a manner that endangers any person or property on the 
facilities and airports under the jurisdiction of the Authority. 

Authority Code § 8.11 (i). All fuel dispensing equipment shall be kept in a safe and non-
leaking condition. 

Regulations: 

A. No person shall fuel any aircraft while one or more of its engines are running, except 
when conducted under procedures approved by the FAA and consistent with proper 
safety practices. 

Cross-reference:  See Regulations; Section 6.2.B Fire Extinguishers. 

B. No person shall engage in any aircraft fueling or fuel draining operation without 
proper spill response equipment and supplies readily accessible at the point of 
fueling or fuel draining. 

C. Every person shall immediately suspend all fueling or fuel draining operations if a 
lightning flash is reported or observed within five (5) miles of the Airport and shall 
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not resume any fueling or fuel draining operations until fifteen (15) minutes after 
the last observed lightning flash. 

The Airside Operations Duty Manager will notify all fueling agents of the suspension 
and when fuel transfer activities may be resumed. 

D. All persons conducting fueling operations shall ensure that qualified personnel are 
stationed at the aircraft fuel control panel during pressure-fueling operations. 

E. Every person conducting fueling operations shall ensure that all fuel dispensing 
equipment hoses, funnels or apparatus used in fueling or draining fuel from aircraft 
are properly grounded in accordance with FAA and NFPA guidelines. 

F. No person shall act in any manner or use any material that is likely to cause a spark 
within fifty (50) feet of any aircraft during fueling operations. 

G. Every person observing any fire in a fuel delivery device servicing an aircraft shall 
notify the Harbor Police Department (“HPD”) immediately.  

H. In the event of any fire in a fuel delivery device servicing an aircraft, fueling shall be 
discontinued immediately and all emergency valves and dome covers shall be shut 
down at once. 

I. No person shall fuel any motor vehicle or other equipment on the Airport other than 
at an approved location or at an Authority-approved dispensing device. 

3.4.6 FUEL SERVICE VEHICLES 

A. General 

Authority Code § 8.11 (f). Fuel trucks shall be parked at least 50 feet from any hangar 
or building unless engaged in active fueling of an aircraft. 

Regulations: 

1. Every person operating any aircraft fueling or defueling equipment shall remain 

with such equipment while it is connected to an aircraft. 

2. No person shall operate any fueling vehicle designed for or employed in the 

transportation of fuel on a taxiway or runway at any time. 

3. Every person operating a fuel service vehicle shall maintain air pressure for the 

brakes such that the vehicle can immediately move during an emergency. 

4. Every person operating aircraft fueling or defueling equipment shall stabilize 

such equipment with an emergency brake and chock blocks during fueling or 

defueling operations and while parked unattended. 

5. No person shall stage any fuel service vehicle on a terminal ramp overnight. 
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6. No person shall back up any vehicle used for fueling within twenty (20) feet of 

any aircraft unless a person is posted to assist as a guide. 

7. Every person conducting a fueling operation shall ensure that the aircraft and 

aircraft fueling vehicle are adequately bonded. 

8. Every person conducting a fueling or defueling operation shall hold open by hand 

any self-closing nozzles or dead man controls during the entire operation.  

9. Every person conducting a fueling or defueling operation shall ensure that the 

nozzles and dispenser are labeled according to fuel type. 

10. Every person operating a fuel servicing vehicle shall ensure that the vehicle has 

two (2) fire extinguishers with a rating of 20- B: C, one mounted on each side of 

the vehicle.  

11. Every person operating a fuel servicing vehicle shall ensure that the vehicle has 

sufficient spill absorbent materials on board to properly contain a spill of at least 

five (5) gallons. 

B. Vehicle Parking 

Regulations:  

1. Every person parking an aircraft fuel service vehicle shall ensure that the vehicle 

is positioned and in a condition ready to facilitate egress in the event of an 

emergency. 

2. Every person parking an aircraft fuel service vehicle shall maintain at least ten 

(10) feet of clear space between adjacent vehicles for access by fire suppression 

personnel and equipment. 

3. Every person parking an aircraft fuel service vehicle shall ensure that the vehicle 

is located and positioned to prevent potential fuel spillage from entering into 

any storm or slit trench drain. 

4. No person driving a fuel service vehicle shall enter any structure other than a 

maintenance facility. 

5. No person shall park or leave unattended any fuel service vehicle within fifty (50) 

feet of any hangar, aircraft, passenger terminal, fuel storage facility or occupied 

structure. 
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3.4.7  FUEL SPILLS 

A. Prevention 

Regulations: 

1. Every fueler, owner or operator of a fuel or oil storage facility (“fueler”) who files 

a Spill Prevention Control and Countermeasure Plan (SPCC) with the United 

States EPA pursuant to the Federal Water Pollution Control Act (PL 92-500) shall 

also file a copy of the SPCC with the Authority’s Planning & Environmental Affairs 

Department. The SPCC shall be renewed every five (5) years, with all updates 

and changes filed with the Planning & Environmental Affairs Department. 

2. Every person conducting fueling or defueling operations shall arrange for the 

proper handling and disposal of any trash, waste or other hazardous materials 

generated, including but not limited to, used oil, solvents and other waste. 

3. Every person conducting fueling or defueling operations shall develop adequate 

procedures to limit fuel spills. 

4. Every fueler shall prepare a fuel spill contingency plan, including notification and 

clean-up procedures. 

5. Every fueler shall train its fuel service personnel in the appropriate use of fire 

extinguishing and spill response equipment. 

6. Every tenant involved in or contracting for fueling operations shall maintain an 

adequate supply of fuel absorbent materials readily available to respond in the 

event of a fuel spill. 

B. Reporting 

Regulations: 

1. Every person shall promptly report any fuel spill to their supervisor and the 

Airport Communication Center at (619) 400-2710. 

2. Every person shall immediately report to HPD if a spill presents an immediate 

fire hazard or otherwise endangers life or property and or, if the spillage is over 

ten (10) feet in length in any dimension or over 50 square feet in area. 

3. Every person operating any vehicle or equipment causing a fuel or oil spill which 

reaches or has the potential to reach San Diego Bay reported the spill to the 

Airport Communication Center at 619-400-2710, the local emergency agency, 

the National Response Center and the State of California Office of Emergency 

Management Agency (Cal EMA) as soon as the responsible party has knowledge 
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of the spill or discharge and notification can be provided without substantially 

impeding cleanup or other emergency measures. 

Local emergency agencies can be contacted by dialing 911. 

The National Response Center can be contacted at (800) 424-8802 or 
(202) 267-2675 or contact Harbor Police at 619-686-8000. 

The State of California Office of Emergency Management Agency (Cal EMA) can 
be contacted at (800) 852-7550 or (916) 845-8911. 
 

C. Safety and Clean Up Procedures 

Authority Code § 8.11 (j).  No aircraft shall be started when there is fuel on the 
ground under or near the aircraft. 

Regulations: 

1. Every person operating any vehicle or equipment creating any spillage or release 

of gasoline, jet fuel, oil, grease or other petroleum-based product or hazardous 

material shall remove the material immediately by suitable procedures in a 

manner acceptable to the President/CEO. 

2. Every person operating any vehicle or equipment creating any spillage or release 

of gasoline, jet fuel, oil, grease or other petroleum-based product or hazardous 

material shall take steps to ensure that a fire extinguisher(s) is available or 

provided on scene as quickly as possible. 

3. Every person conducting an aircraft or vehicle refueling operation in the 

immediate vicinity of a fuel spill shall terminate such operation. 

4. No person shall operate any electrical or automotive equipment within one 

hundred (100) feet of any spill until safe conditions are restored. 

5. No person shall start or move any aircraft, vehicle, or spark-producing 

equipment within any spill area before the area is declared safe by either the 

Airside Operations Department or the ARFF captain. 

6. When a spill occurs and no fire is present, no person shall move any fuel delivery 

vehicle or equipment in the immediate area until the spillage is dispersed or 

removed and the area is deemed safe as determined by the ARFF Captain or the 

Airside Operations Department. 

7. No person shall continue any fueling operation until after a spill is cleaned up 

and final approval is given from the Airside Operations Department. 
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8. Every person conducting a fuel spill clean-up operation shall, to the extent 

practical given their training, equipment available, and concern for the health 

and safety of all involved, work to prevent fuel from entering any storm or slit 

trench drain.   

9. Emergency clean-up using the storm drain shall only be accomplished on the 

North Ramp or the Terminal 2 West Ramp where the storm drains are equipped 

with approved separation device. Immediately following the clean-up process, 

the fuel shall be removed from the separation device by the fueling agent at the 

responsible party’s expense.  

10. Every person responsible for a fuel, grease, oil, flammable liquid or contaminant 

spill of any kind shall, to the extent practical given their training, equipment 

available, and concern for the health and safety of all involved, take immediate 

action to begin clean-up operations.   

11. Every person cleaning a fuel, grease, oil, flammable liquid or contaminant spill of 

any kind shall use absorbent substances or absorbent pads. The contaminated 

absorbent material shall be placed in metal containers and shall be properly 

disposed of in a timely manner in accordance with applicable laws and 

regulations. 

12. All persons responsible for fuel, grease, oil, flammable liquid or contaminant spill 

of any kind that is larger than the responsible party can adequately handle or 

that reaches the storm drain system shall immediately contact the Airport 

Communication Center at (619) 400-2710 and request the services of the 

Authority’s  Hazardous Materials Contractor. 

Cross-reference:  See Regulation 3.4.8.B.  

13. Every person responsible for any fuel, grease, oil, flammable liquid or 

contaminant spill of any kind shall be liable for all costs associated with the 

control, containment, clean up, disposal and damages to the Airport facilities 

resulting from the spill or clean-up operations.  

3.4.8 LAVATORY CHEMICAL AND/OR LAVATORY WASTE SPILLS 

A. Reporting 

Regulations:   

1. Every person in the AOA shall promptly report any lavatory chemical or lavatory 

waste spill to their supervisor and the Airport Communication Center at (619) 

400-2710. 
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2. Every person responsible for any lavatory chemical or lavatory waste spill which 

reaches or has the potential to reach the San Diego Bay shall report such spill to 

Airport Communication Center at (619) 400-2710, the local emergency response 

agency, and the State of California Office of Emergency Management Agency 

(Cal EMA) as soon as the responsible party has knowledge of the discharge and 

the notification can be provided without substantially impeding cleanup or other 

emergency measures. 

The local emergency response agency can be contacted by dialing 911. 

The State of California Office of Emergency Management Agency (Cal EMA) can 
be reached at (800) 852-7550 or (916) 845-8911. 

B. Safety and Clean Up Procedures 

Regulations: 

1. Every person conducting spill clean-up operations shall, to the extent practical 

given their training, equipment available, and concern for the health and safety 

of all involved, work to prevent lavatory chemicals and lavatory waste from 

entering any storm or slit trench drain.  

2. Every person responsible for any lavatory chemical and lavatory waste spill shall 

to the extent practical given their training, equipment available, and concern for 

the health and safety of all involved, take immediate action to begin clean-up 

operations.   

3. Every person when cleaning any lavatory chemical or lavatory waste spillage 

shall use absorbent substances or pads.  The contaminated absorbent material 

shall be placed in metal containers and be properly disposed of in a timely 

manner in accordance with applicable laws and regulations.  

4. Every person conducting lavatory chemical or lavatory waste spill clean-up 

operations shall properly disinfect all impacted surfaces. 

3.4.9 FOREIGN OBJECT DEBRIS (FOD) 

A. General 

Regulations: 

1. Every person with access to the air operations area (AOA) shall keep the aprons, 

ramps and grounds of the Airport free of all FOD. 

Cross-reference:  See Rules and Regulations Section 3.2.5 Ground Operations. 
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2. Every tenant providing a trash container at the Airport (e.g., cans, dumpsters, 

compactors) shall ensure that the container is covered, checked frequently, and 

emptied as necessary to prevent spillover of trash. 

3. No person shall establish a break area (tables, chairs, trash can, etc.) on the ramp 

without prior approval from the Airport Authority. Unauthorized break areas on 

the ramp will be removed by the Authority. 

B. Foreign Object Debris (FOD) Containers 

Regulations: 

1. Every tenant on the AOA shall provide and maintain clearly marked and covered 

FOD containers for the deposit of materials picked up from the aprons and other 

areas of the Airport. 

2. Every tenant providing and maintaining one or more FOD containers shall empty 

such containers on a scheduled basis and as necessary. 

3.4.10 WATER ON THE RAMP – WATER CABINETS, ICE, CONDESATE 

A. Water Cabinets 

Regulations: 

1. Every person using the potable water cabinets positioned on the passenger 

boarding bridges or elsewhere within the AOA shall use the water cabinet in 

accordance with the policies and procedures adopted by the Authority in 

coordination with the airlines and those providing maintenance of the systems. 

2. Potable water from the water cabinets shall not be discharged directly into the 

storm drains or slit trenches. 

B. Ice  

Regulations: 

1. Melt-water from ice handled in the gate areas shall not create a slip hazard, 

provide water or harborage for vectors, transport pollutants into the storm 

drains or slit trenches, or otherwise create a nuisance. 

2. Melt-water from ice handled on provision trucks/vehicles servicing aircraft and 

collected on-board the truck/vehicle shall not be discharged on the AOA and 

must be discharged at locations designated by the Authority. 
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C. Air-Conditioning and Refrigeration Condensate 

Regulations: 

1. No person shall tamper with, disconnect, or otherwise modify any air-

conditioning condensate collection equipment installed by the Authority. 

2. No person shall install and/or operate an air-conditioning and/or refrigeration 

condensate collection and/or reuse system with prior written approval from the 

Authority. 
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SECTION 4 

4.0 TERMINAL AND TENANT OPERATIONS  

4.1  SCOPE AND APPLICABILITY 

This section specifies the general required procedures for terminal and tenant 
operations at the Airport.  

An agreement with the Authority is required to operate on the Airport.  

4.2  BUSINESS CONDUCT/OCCUPANCY 

A. Conducting Business in Common Areas 

Authority Code § 8.41 (a). It shall be unlawful for any person to engage in any 
performance as an entertainer or engage in any business or commercial activity on 
any facility or airport under the jurisdiction of the Authority, except as authorized by 
a valid grant, franchise, lease, certificate or permit from the Authority.  

Authority Code § 8.41 (b). Every person violating any of the provisions of this section 
shall be guilty of a misdemeanor. 

Regulations: 

1. Every tenant conducting aeronautical or aeronautical support activities at the 

Airport shall conform with all applicable regulations of the Federal Aviation 

Administration (FAA), the Transportation Security Administration (TSA) or any 

successor agency, directives of the Authority (including, but not limited to, the 

Airport Certification Manual (ACM) and the Airport Security Program (ASP)), and 

these Airport Rules and Regulations. 

2. No tenant shall conduct business in any public area or other common area of the 

Airport including, but not limited to, sidewalks, entrances, passages, elevators, 

vestibules, stairways, corridors, driveways or parking areas.  

3. All tenants shall only use common areas as passageways to and from their 

respective work areas or to reach, as customers, the leaseholds of other tenants. 

B. Prohibited Uses of Premises 

Regulation. 

1. No tenant shall occupy or permit any portion of its premises to be occupied in 

any manner whatsoever beyond the use(s) set forth in its agreement with the 

Authority. 
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C. Damage to Fixtures and/or Facilities 

Regulation. 

1. Every tenant misusing any fixture or facility on the Airport premises shall bear 

the cost of repairing damage resulting from such misuse. 

Repair costs may be billed to the tenant, subtenant or affiliated entity through 
additional rent or other cost recovery. 

D. Theft 

Any theft or loss should be reported to the Harbor Police Department at (619) 686-
8002. 

The Authority will not be responsible for lost or stolen personal property from any 
tenants’ leased premises or common areas regardless of whether such loss occurs 
when the area is locked against entry or not.  

E. Locks and Keys 

Regulations: 

1. No tenant shall make a duplicate of any security key for a lock on any door or 

gate on Airport premises leased to the tenant without first obtaining approval of 

the President/CEO or his or her designee.  

For more information, contact the Authority’s Airside & Terminal Operations 
Department at (619) 400-2710. 

2. No tenant shall install any additional door lock without the prior written consent 

of the President/CEO or his or her designee. 

3. All tenants that have lost a security key shall be responsible for all costs 

associated with any resulting re-keying or re-pinning. 

The Authority provides all initial door locks in each tenant’s leased premises. All 
subsequent lock changes requested by the tenant, if approved by the Authority, 
shall be completed by the Authority at tenant’s sole expense and cost. The 
Authority shall furnish to each tenant a reasonable number of keys to the 
tenant’s leased premises at the initial move in. All subsequent key requests shall 
be at the tenant’s sole expense and cost. 

4.3  CLEANLINESS 

Regulations: 

A. All tenants shall keep their leased areas and adjacent areas clean and free of rubbish 
and trash. Nothing shall be swept or thrown into the corridors, hallways or 
stairwells.   
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B. All tenants shall close all corridor doors to their leaseholds when those doors are not 
in use. 

Cross-reference:  See Rules and Regulations Section 6.6.C. Hangar Safety/Spills and 
Leaks. 

4.4  IMPROVEMENTS 

A. Approval Required 

Regulation. 

1. Prior to commencing any tenant improvement or construction project on the 

Airport, the tenant shall first obtain the written approval of the President/CEO or 

his or her designee, regardless of the scope of work.  

No tenant improvement project, including “minor” projects such as new telephone 
or data lines, is exempt from this regulation.  

For more information, contact the Authority’s Airside & Terminal Operations 
Department at (619) 400-2710. 

B. Approval Process 

Proposed tenant improvements and construction projects (“tenant improvements”) 
shall be submitted to the Airside & Terminal Operations Department for review and 
approval prior to the tenant commencing work on the project.  

Tenant improvements shall comply with the Authority’s standards as contained in 
the Authority’s Tenant Design Criteria, Concessions Design Manual, Airport Sign 
Policy, Lindbergh Field Design and Construction Standards, Facilities Criteria 
Document and other standards and guidelines as may be amended or implemented. 
All submittal forms and standards can be obtained from the Airside & Terminal 
Operations Department. Incomplete or non-complying submittals may be rejected 
or placed on hold pending provision of a conforming submittal.  

Submittals of accurate and complete as-built drawings are required for projects 
involving extensive remodeling, and/or electrical, mechanical, and structural 
systems and other projects as may be required in the Authority’s discretion.   

Authority review is not a substitute for any other required applicable permits or 
approvals including, but not limited to, those issued by the following agencies: City 
of San Diego Development Services (building, electrical, plumbing, heating, and 
ventilating and air conditioning (HVAC), fire and temporary permits), County of San 
Diego Department of Environmental Health, and the Federal Aviation Administration 
(FAA). 

C. Hot Work 

Cross-reference:  See Rules and Regulations Section 6.3.C. Fire Hazards/Open Flames 
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D. Tenant and their Contractors 

Regulations: 

1. No contractor of a tenant on the Airport shall commence any type of 

construction work prior to the tenant obtaining approval in writing from the 

President/CEO or his or her designee. 

2. All tenants conducting any improvement project shall ensure that such project 

conforms with the President/CEO’s written approval.  

Authority representatives including, but not limited to, the Construction 
Inspector may direct a tenant or tenant contractor to correct improvements or 
construction operations and/or stop construction when a project is either 
unauthorized or not complying with the written conditions of approval for that 
project. 

3. All tenants shall control and direct their contractors working at the Airport.  

4. All contractors and subcontractors of an Airport tenant shall procure, provide 

and maintain insurance coverage naming the Authority as an additional insured, 

insuring such risks in such amounts and with a company meeting the minimum 

requirements set by the Authority.  

5. All tenants conducting any construction work at the Airport shall perform such 

work in accordance with all laws and regulations; pursuant to a valid building 

permit; and in a good and workmanlike manner.  

6. All tenants conducting any construction work at the Airport shall ensure that 

their activities do not result in any damage to the Airport or other tenant 

property, improvements or possessions. 

7. In order to reduce greenhouse gas emissions from construction equipment, all 

tenants, and their contractors, subcontractors, service providers shall utilize low‐ 

or zero‐greenhouse-gas- emitting equipment during construction activities, 

whenever such equipment is available locally. 

8. In order to reduce greenhouse gas emissions from construction equipment, all 

tenants, and their contractors, subcontractors, service providers shall prevent 

construction equipment from idling for more than (5) minutes during periods of 

inactivity. 
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4.5  SECURITY 

A. General 

Regulations: 

1. All tenants shall ensure the internal security of leased areas, including company 

aircraft and aircraft parking ramps.  

2. All tenants shall have in place an approved program to prevent any unauthorized 

access to any restricted areas or the AOA via their leasehold or an operating 

area.  

3. All tenants shall screen all unidentified and unbadged persons entering or found 

in their leasehold or operating area. 

4. All tenants loading or off-loading any passengers shall provide an authorized and 

badged employee as an escort during passenger loading or off-loading to 

prevent unauthorized access to the aircraft and the AOA.  

5. All tenants shall ensure that departure gate access doors remain closed and 

locked during any non-flight activity. 

B. Construction 

1. Ensuring Compliance 

Regulation. 

a. All tenants shall ensure complete compliance with all applicable security 
requirements specified in the Airport Security Program (ASP) for any 
construction or other contracted services they conduct at the Airport.  

Although Transportation Security Administration (TSA) officials, Harbor Police 
Officers, Aviation Security and Public Safety Department, Airside & Terminal 
Operations Department, and Facilities Development personnel monitor 
Airport construction activities, it is the responsibility of the tenant (including 
any contractor and/or designated Chief of Security, if applicable) to ensure 
compliance with the requirements set forth by the Authority.  

For construction activity on the AOA, refer to the Airport Operational Safety 
& Security Requirements on the AOA (available at www.san.org). 

2. Briefing 

Regulation. 

a. No tenant shall begin or permit any work on the Airport until the tenant, the 
tenant’s contractor, and the contractor’s Chief of Security (if such employee 
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is required) has received a briefing from the Manager, Aviation Security and 
Law Enforcement, or his or her designated representative. 

3. Perimeter Fence and Gate Security 

Regulations: 

a. All tenants conducting any construction project requiring access through the 
Airport perimeter fence shall: 

(1) only use designated and approved perimeter access gates and follow 
pre-approved travel routes; 

(2) obtain SAN Identification (ID) badges allowing access to pre-
determined and approved areas; and 

(3) not install any type of locking device on any gate unless approved by 
the Manager, Aviation Security and Law Enforcement, or his or her 
designated representative. 

b. Every tenant modifying the Airport perimeter security system shall obtain the 
prior approval of the Manager, Aviation Security and Law Enforcement. 
Security fencing and/or gate construction shall be in conformity with 
applicable Federal Aviation Regulations (FARs) and Advisory Circulars (ACs). 
The integrity of the perimeter fence and gate system shall be strictly 
maintained at all times without exception. Gaps between gate end posts and 
fence support posts shall not exceed two inches. Gaps under fencing shall 
not exceed four inches from the bottom of the fence fabric to surface grade. 

4. Doorway Security 

Regulations: 

a. All tenants engaged in construction shall maintain positive security controls 
to prevent unauthorized access to restricted areas of the Airport. Full height 
barrier walls, if installed, shall be maintained to provide a secure barrier at all 
times. Existing doorways and installed temporary doorways shall be secured 
or guarded with authorized SAN Identification (ID) badged personnel at all 
times. Temporary doors installed for use by the tenant or contractor 
personnel that allow access to restricted areas shall be secured with a lock 
issued by Airside Operations Department, or by other means approved by 
the Manager, Aviation Security and Law Enforcement. 

b. No tenant shall: 

(1) modify a security access door closure device or automatic locking 
mechanism;  
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(2) use an emergency exit (alarmed door) for access unless  authorized 
by Airside Operations; or 

(3) allow a security access door to be propped open unless a guard is 
physically posted at the door to prevent unauthorized access and 
Airside Operations is notified in advance. 

The Airside Operations Duty Manager will notify and authorize the Security 
Operations Center (SOC) to disregard the Door Open Too Long alarm until 
the work at the door under repair is complete. This prevents the Harbor 
Police Department (HPD) from being dispatched unnecessarily to respond to 
the alarm. Guards must be approved by the Manager, Aviation Security and 
Law Enforcement, and the Contractor’s Chief of Security. 

All security access doors must close and lock automatically. 

5. Airport SAN Identification (ID) Badge Requirements for Contractors 

Regulations: 

a. Every tenant engaged in any work at the Airport shall ensure that there is at 
least one contractor supervisor/foreman with a photo SAN identification (ID) 
badge in each work area at all times. The contractor supervisor/foreman 
shall escort and vouch for all contractor personnel wearing SAN identification 
(ID) visitor badges with “escort required” limitations in the work area.  

b. Every tenant engaged in any work at the Airport shall ensure that all 
personnel wearing a visitor badge are under escort at all times when in 
restricted areas of the Airport. An escort must be a Security Identification 
Display Area (SIDA) badge holder with “escort” authority. 

c. Every tenant engaged in any work at the Airport shall ensure that: 

(1) all of its visitors display orange visitor badges;  

(2) all of its visitors are in view and under the positive control (not more 
than 25 feet) of a SAN Identification (ID) badge holder at all times; 
and  

(3) no more than five (5) visitors accompany any escort at a time.  

4.6  STORM WATER COMPLIANCE 

Authority Code Sections 8.70 to 8.79 contain the "San Diego County Regional Airport 
Authority Storm Water Management and Discharge Control Code" ("Storm Water 
Code"). The Storm Water Code sets forth uniform requirements and prohibitions for 
dischargers and places of discharge to the storm water conveyance system and 
receiving waters necessary to adequately enforce and administer all laws and lawful 
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standards and orders or special orders that provide for the protection, enhancement 
and restoration of water quality. See Section 3.2.1.I. for further discussion. 

Regulations:   

1. All persons at the Airport shall comply with the current National Pollutant Discharge 

Elimination System (NPDES) Permit No. CAS000001 (“General Industrial Permit”) and 

NPDES No. CAS0108758 (“Municipal Permit”) regarding storm water discharges and 

shall respond to all Authority requests for pertinent information regarding facilities, 

operations, and activities.  

2. Each Airport tenant, service provider and other commercial user shall be fully aware 

of federal, state and local storm water pollution prevention laws and regulations, 

the Storm Water Code, the NPDES permits applicable to the Airport, the Storm 

Water Management Plan (SWMP) and the requirement to comply with each. Airport 

tenants, service providers and other commercial users are also responsible for 

ensuring that their contractors or sub-contractors comply with these requirements. 

3. Any spillage or release of gasoline, jet fuel, oil, grease, lavatory chemicals, lavatory 

waste, waste water of any kind, or any other material or pollutant which may 

degrade the environment or may be unsightly or detrimental to the pavement in any 

area of the Airport shall be removed upon discovery or notification as soon as safely 

allowable by the party or operator responsible, using suitable procedures in a 

manner acceptable to the President/CEO, or his or her designated representative. 

The failure of the responsible party to act promptly to immediately remedy the spill 

or release may result in a determination by the President/CEO or his or her 

designated representative to expend Authority resources to protect public health 

and safety, property and the environment and to seek reimbursement for such 

expenditures from the party responsible.   

Cross-references:  See Rules and Regulations Sections 3.4.7 Fuel Spills, and 3.4.8 
Lavatory Chemical and/or Lavatory Waste Spills. 

4.7 CARE OF BUILDING 

A. Covering or Obstructing Windows and Doors 

Regulations: 

1. No tenant shall cover or obstruct any door, sash, window, glass door, light or 

skylight that reflects or admits light into the common areas of the Airport.  

2. No bottles, parcels, showcases, inventory, wares or merchandise of any type 

shall be placed on any windowsill or in the public portions of any terminal 

building. 
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3. No tenant shall construct or place any window display case or platform 

anywhere such that it can be viewed from or through an outside window or door 

without prior written approval as to the design, content, location, construction 

and suitability of the subject matter from the President/CEO. 

4. No tenant shall attach any awning, shade or other window covering (including 

but not limited to curtains, blinds, drapes or screens) to the inside or outside 

walls or to the inside or outside of windows of any leasehold without the prior 

written consent of the President/CEO.  

Any items requiring President/CEO consent must be of the quality, type, design, 

color, material, and general appearance specified by the Authority.  

B. Baggage Storage Cases 

Regulation.  

1. No tenant shall use any baggage storage case located in any baggage claim area 

other than for the temporary storage of luggage or other travel-related, 

passenger-owned items.  

2. No tenant shall apply any poster or other promotional material to the inside of 

any panel of a glass case in the baggage storage area. Any affixed items must be 

promptly removed at the request of the Authority. 

C.   Tenant Restrooms 

Regulation.  

1. No tenant shall use any restroom for any purpose other than those purposes for 

which it was constructed. 

D. Defacing Exterior Surfaces 

Regulation.  

1. No tenant shall mark, drive nails or screws into, drill into, paint or in any way 

deface the exterior walls, roof, foundations, bearing walls or pillars of any 

leasehold or building without the prior approval of the Authority. The expense of 

repairing any breakage, stoppage or damage resulting from such activity will be 

borne solely by the tenant. 

E.  Utility Systems 

Regulations:  
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1. No tenant shall install or use any water cooler, ice machine, air conditioning unit, 

heating or other similar type equipment without the prior written consent of the 

President/CEO. 

2. All tenants installing or maintaining electrical equipment shall ensure that only 

trained and qualified electricians install and maintain the equipment. Facilities 

containing such equipment shall be regularly inspected to correct any hazard 

resulting from operational use.  

3. No tenant shall install any temporary or makeshift wiring other than extension 

lights.  

4. All tenants using any explosion-proof or vapor-tight equipment shall regularly 

maintain such equipment in accordance with safety standards.  

5. No tenant shall install any semi-permanent or permanent electrical installation 

without Authority approval. 

F.   Painting and Battery Work 

Cross-reference:  See Rules and Regulations 6.3.D Fire Hazards/Paint 
Spraying/Stripping, Battery Work and Doping 

G. Hot Work 

Cross-reference:  See Rules and Regulations 6.3.C. Fire Hazards/Open Flames 

4.8  CLOSURE OF ENTRANCES 

The Authority reserves the right to close and keep locked any and all entrances and exit 
doors of the Airport, including but not limited to gates into parking areas, during such 
hours the President/CEO deems appropriate for the cleaning, maintenance or 
protection of the Airport. 

4.9 SIGNAGE AND TENANT ADVERTISING  

Authority Policy Section 9.10 contains the advertising policy of the Authority and is 

applicable to all signage, tenant advertising, banners, welcome signs and other 

advertising materials at San Diego International Airport. 

A. Signage 

Regulation.  

1. No tenant shall exhibit, inscribe, paint or affix any sign, advertisement, notice or 

other lettering on any part of the outside or inside (if visible from outside) of a 

leasehold or terminal facility surface, including, but not limited to, ticket 

counters, gate check-in counters and ticket lift podiums without the prior written 



San Diego International Airport 
Rules and Regulations 
 

Section 4 – Terminal and Tenant Operations       Page 73 of 142 
v7.0 – July 2019 

consent of the President/CEO. 

The President/CEO may remove any violating object without any liability and 
may charge the expense incurred by such removal up to and including repair and 
rehabilitation costs to the tenant as additional rent or cost recovery. 

 

B. Signage Content 

Regulations: 

1. No tenant shall display any sign or signage content other than the business 

name, address, product, service or principal use of the premises.  

2. Except as authorized in its Concession Lease, no tenant shall display any signage 

containing advertisements that include any rates or prices.  

Tour and service information brochures offered by a tenant may be permissible 
at the business counters and must be kept in an acceptable display case (e.g., 
Lucite holder). 

C. Banners 

Regulation.  

1. No tenant shall post or display any banner prior to receiving approval from the 

President/CEO.  

The President/CEO reserves the right to limit the number of banners and signage 
placed at the Airport.  

Approval Process 

Tenants must deliver banners to the Airside & Terminal Operations Department 
for approval. A letter explaining the purpose of the banner may be requested. 
No advertising or political messages of any type will be allowed on tenant 
banners or signs. 

Upon approval of the banner, the Airside & Terminal Operations Department will 
affix an Authority approval sticker to the lower right corner of the banner. The 
Authority approval sticker will contain the approval expiration date. Approval is 
for a maximum of thirty (30) days. Extensions may be authorized upon written 
request. 

Installation of Temporary Banners 

The Facilities Management Department is responsible for the installation and 
removal of all banners. 
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Banners may not be displayed in areas that block airport signage, exit signs, fire 
extinguishers, or pull boxes. Banners may hang no lower than ten (10) feet from 
the floor. 

Banners should be constructed of lightweight, fire retardant materials. Plastic 
banners are not permitted. 

D. Digital Corporate Welcome Signs 

Digital corporate welcome signage supplied by the San Diego Convention and 
Visitors Bureau (San CVB) and the San Diego Convention Center Corporation may be 
placed on the 70-inch digital displays in the baggage claim areas of Terminal 1 and 
Terminal 2. The welcome signs may appear for approximately ten (10) seconds every 
sixty (60) minutes, depending on the availability of space.  

Digital corporate welcome signage specifications require static images and 1920 x 
1080 HD video files in MPEG-2 HD, WMV-HD, MPEG-4 or AVI format.  

All requests for digital corporate welcome signs from the San Diego Convention and 
Visitors Bureau (San CVB) or the San Diego Convention Center Corporation must be 
sent with artwork attached to the Senior Marketing Specialist II, Vision, Voice & 
Engagement and are subject to Authority Policy 9.10. Contact Vision, Voice & 
Engagement at (619) 400-2871 for assistance. Once approved by the Authority, all 
digital corporate welcome signs will be forwarded to a consultant with start and end 
dates as identified by the Senior Marketing Specialist II, Vision, Voice & Engagement. 

No other welcome signs shall be placed on the digital baggage claim screens without 
pre-approval of the Authority. 

E. Community Outreach Program – Regional Non-Profit Organizations 

As part of the Community Outreach Program, a number of wall wraps in Terminals 1 
and 2 have been designated for a diverse group of local not-for-profit organizations 
that reflect the region’s diversity and uniqueness. 

A rotating schedule of not-for-profit organizations will be developed by the Art 
Program Manager and the Senior Marketing Specialist II, Vision Voice & 
Engagement. Each wall wrap will have a three-month rotation allowing for 48 
organizations to participate in a 12-month period. A request for proposals will be 
issued to the region’s not-for-profit organizations to solicit participation. All art 
requires prior Authority approval. Wall wrap dimensions depend on location. 
Specifications will be provided upon acceptance into the program. 

F. Holiday Decorations 

Regulation.  

1. All tenants shall remove at their own expense any holiday or other decorations 

contrary to the standards set for advertising in Authority Policy 9.10 or otherwise 

deemed offensive in the judgment of the President/CEO.  
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Tasteful decorations are permitted at ticket counters and gate areas. 

Any damage to Airport facilities resulting from decorations may be charged to 
the tenant as additional rent or cost recovery. 

G. Solicitation of Business  

Regulations: 

1. No tenant shall solicit business in the terminal outside of their leased areas, in 

parking areas or in other common areas. 

2. No tenant shall distribute any handbills or other advertising matter on 

automobiles parked in the parking areas or elsewhere. 

4.10  TERMINAL PAGING SYSTEM 

Regulations: 

A. No tenants shall use the terminal paging system other than for essential 
announcements, such as updated departure/arrival times, flight cancellations and 
gate changes. All paging announcements are to be made in a brief, clear and concise 
manner.   

B. All tenants with access to the paging system shall warn all employees that 
nonessential information over the paging system is strictly prohibited. 

The Airport paging system is the property and responsibility of the Authority. Any 
repairs, modifications or maintenance to the system is performed by the Authority 
or in accordance with tenant plans pre-approved by the Authority. 

Where damage due to misuse or negligence has occurred, the Authority may repair 
the system or return it to its former configuration. The cost of such work will be 
billed to the responsible tenant as additional rent or cost recovery. 

4.11  DELIVERIES 

A. Use of Public Areas 

Regulations: 

1. All tenants shall ensure that deliveries to and from their leasehold are made only 

in such a manner and at such times as prescribed and approved by the 

President/CEO.  

2. All tenants shall ensure that the movement of any bulky merchandise or 

materials into or out of their leasehold occurs through the public entrances 

during non-peak hours between 11:30 p.m. and 5:00 a.m. 
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3. All tenants shall assume all risks and liability for any damage to property or injury 

to persons where such damage or injury is a result of services provided to the 

tenant.  

4. All tenants moving in or out of their leasehold areas shall repair, at their sole 

cost and expense, any damage to the building caused by their move. 

5. All tenants shall keep loading areas neat, clean and free of any debris or spillage 

at tenant’s sole cost and responsibility.  

6. No tenant shall permit any items, trash or other refuse to be left unattended in 

any common area. The responsible tenant shall reimburse the Authority for the 

cost of removal in the event of any violation. 

7. No tenant shall use in any public area of the Airport any hand truck or dolly for 

the delivery or receipt of merchandise other than one equipped with rubber tires 

and side guards. 

B. Use of Escalators  

Regulation.  

1. No tenant shall use an escalator at the Airport to transport any type of 

equipment, concession supplies, construction supplies or contractor materials. 

Any damage to any escalator shall be borne by the offending tenant. 

4.12  NOISE 

Regulation.  

A. No tenant shall make or permit to be made any unseemly or disturbing noises 
disturbing or interfering with other occupants of the terminal or other structures, 
whether by the use of any musical instrument, radio, television set, voice machine, 
paging system, unusual noise or otherwise. 

4.13  VERMIN AND PESTS 

Tenants shall use good housekeeping to prevent the attraction and harborage of 
pests. Tenants shall participate in any integrated pest management (IPM) program 
established and implemented by the Authority, to eliminate and control pests (or 
the damage they can cause) through a combination of cultural practices, mechanical 
and physical controls, biological controls, and chemical controls such that pesticides 
are used only after monitoring indicates they are needed according to established 
guidelines, and treatments are made with the goal of removing only the target 
organism. Tenants agree to allow access rights to Authority or Authority’s pest 
control contractor within the leasehold or leased area for inspection and 
recommendations of housekeeping standards and mitigation of pests. The Authority 
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reserves the right to discontinue the IPM program at the Airport or at the leasehold 
or leased area. If the Authority exercises this right, the tenant shall implement an 
integrated pest management program of its own. 

Regulation.  

A. Any tenant that misuses or neglects their leasehold or leased terminal area such that 
it becomes infested with vermin or pests shall either allow the Authority to enter the 
leasehold and exterminate the vermin/pests and reimburse the Authority for the 
cost of the work or at the direction of the Authority and at their own expense cause 
the vermin or pests to be exterminated immediately. The tenant shall employ 
licensed exterminators as pre-approved in writing by the President/CEO.   

The tenant’s failure to act promptly to immediately remedy the infestation or allow 
the Authority to remedy the infestation may result in a determination by the 
President/CEO to expend Authority resources to protect public health and safety, 
property or the environment. The Authority may use all means available to seek 
reimbursement for such expenditures from the tenant. 

4.14  ELECTRONIC EQUIPMENT 

Regulations: 

A. No tenant shall use or bring upon the leasehold any electronic equipment, 
computers, data processing equipment or other equipment that may interfere with 
the electronic equipment of the Authority or another tenant.  

B. No tenant shall erect, install or otherwise maintain any aerials, transmitters or 
antennas without prior written consent from the President/CEO. 

4.15 QUEUING LINES AND STANCHIONS 

Regulation.  

A. All tenants shall ensure that queuing lines and stanchions do not unreasonably 
impede access and egress through any public area. In the event such lines 
unreasonably impede passenger flow, the tenant shall make immediate corrections. 

The Authority recommends that queuing lines be controlled with stanchions with 
stanchion-mounted signs. Stanchion-mounted signs must contain professionally 
manufactured messages. Handwritten signs are not acceptable and may be removed 
by Authority personnel. The tenant may use a colored connection strap that 
identifies their name and/or corporate identity. 

Stanchions must be free from damage (e.g., damaged or loose stanchion bases, 
broken connection straps or straps tied together). Such stanchions and damaged 
stanchion-mounted signs are not acceptable and will be removed by Authority 
personnel. 
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Unless prior permission is received from the President/CEO, interior stanchions must 
be chrome and exterior stanchions must be black powder-coated and weather-
resistant.  
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SECTION 5 

5.0 MOTOR VEHICLE AND GROUND TRANSPORTATION OPERATIONS 

5.1  SCOPE AND APPLICABILITY 

This section prescribes general required operating procedures for all motor vehicles and 
ground transportation service operations at the Airport. Except in cases of emergency 
involving the protection of life and/or property, motor vehicles shall be operated in 
strict accordance with these rules and regulations, Authority Codes, and the California 
Vehicle Code (CVC).  

5.2  REGULATIONS APPLICABLE TO ALL MOTOR VEHICLES 

Authority Code § 9.30 (j). Unless otherwise provided, any applicable state and local laws 
relating to the operation of motor vehicles on the public highways thereof, apply to the 
operation of motor vehicles on the facilities and airports under the jurisdiction of the 
Authority. 

A. Speed Limits  

Authority Code § 9.30 (h). No person shall drive any vehicle in excess of posted speed 
signs and in no event in excess of 15 miles per hour, unless otherwise posted. A 
violation of this provision shall constitute a misdemeanor. 

Authority Code § 9.31 (a). It shall be unlawful to operate any vehicle on the facilities 
and airports under the jurisdiction of the Authority in excess of posted speed limits. 

B. Traffic Signs, Markers and Devices 

Authority Code § 9.30 (e). No vehicle shall be parked or operated on the facilities and 
airports under the jurisdiction of the Authority in violation of posted signs. 

Authority Code § 9.32 (a). The President/CEO or his or her designee is hereby 
instructed to have lines or markings painted or placed upon the curb or upon the 
street for the purpose of designating parking spaces. Vehicles shall park within the 
lines or markings so established. It shall be unlawful to park any vehicle across any 
such line or marking or to park said vehicle in such position that the same shall not 
be entirely within the area so designated by such lines or markings. 

Authority Code § 9.34 (a). No person shall stop, stand or park any vehicle on facilities 
or airports under the jurisdiction of the Authority, including the Airport (collectively, 
the “Facilities”), in violation of posted signs or curb markings. 

Authority Code § 9.34 (b). The Authority’s President/CEO is authorized to determine 
such parking restrictions and locate such signs or curb markings as are necessary or 
appropriate to give notice of any restriction and the applicable hours, times or days 
any such restriction is effective. 
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C. Pedestrian Right of Way 

Regulation. 

Every person driving a motor vehicle at the Airport shall yield the right-of-way to any 

pedestrian who crosses a roadway, access way, designated crosswalk or drive, 

except where the movement of vehicular traffic is being regulated by an authorized 

officer of the Authority, a peace officer, or traffic control signals. 

D. Vehicle Condition 

Authority Code § 9.30 (l). No person shall operate any vehicle that:  (1) is so 
constructed, equipped, or loaded, or which is in such physical or mechanical 
condition, as to endanger persons or property; or (2) that has attached thereto an 
object or equipment (including that which is being towed) that drags, swings, or 
projects so as to be hazardous to persons or property. 

E. Permission  

Authority Code § 9.30 (m). Unless prior written approval is obtained from the 
President/CEO, only those motor vehicles licensed to travel on the public highways of 
the State of California shall be permitted on the roadways, access roads, apron or 
other vehicular traffic areas of the facilities and airports under the jurisdiction of the 
Authority. 

F. Repairs  

Authority Code § 9.30 (n). No person shall clean or make repairs to vehicles 
anywhere on the facilities and airports under the jurisdiction of the Authority other 
than in areas designated for this purpose, except for minor repairs necessary with 
respect to a temporarily disabled vehicle. 

G. Loading and Unloading of Vehicles  

Authority Code § 9.36 (a).  No person shall stop a vehicle for loading, unloading, or 
any other purpose on Airport, other than in specifically designated for such use, and 
only in the manner prescribed by signs, markings, voice recordings or other means 
provided. 

H. Engine Idling  

Regulation. 

All motor vehicles, including ground transportation service operation vehicles, shall 

limit idling to (5) minutes during periods of inactivity. (See section 3.2.5.A.4.). 

I. Airport Temporary Curbside Parking Permit Rules 

Regulations: 

1. No emergency vehicle shall park at the curb before contacting an Airport Traffic 

Officer (ATO) and the ATO performs a cursory inspection, with the exception of 
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Authority and Airport-assigned emergency vehicles, Airport Operations vehicles, 

and Airport Facilities Maintenance vehicles. All emergency vehicles parked 

curbside shall be secured at all times. 

2. All persons parking a media vehicle at a curb shall adhere to the following 

procedures:  

a. An ATO shall be contacted prior to parking at the curb.  

b. The ATO shall perform a cursory inspection of the media vehicle. 

c. The media vehicle shall display valid media placards issued by the County or 
City of San Diego or be marked with station insignia.  

d. The media vehicle shall be parked at the east end of the curb for Terminal 1, 
to the west of valet parking for Terminal 2, or in front of the pet relief area 
for the ) Administrative Building.  

e. A member of the media shall remain with the vehicle at all times.  

For more information, contact the Airport Communication Center at (619) 400-2710.  

All other media vehicles should use the parking lots. Media vehicles may park in the 
Airport parking lots for up to three hours at no cost. A business card is required for 
parking validation.  

3. All persons parking a delivery vehicle at the curb shall adhere to the following 

procedures:  

a. The delivery vehicle shall display a valid SAN AOA placard or curbside permit. 

b. The driver shall contact an ATO. 

c. ATO shall perform a cursory inspection.  

d. The delivery vehicle shall be secured at all times. 

Other temporary permits may be issued on an as-needed basis under special 
circumstances. Vehicles may only be parked as per the terms and conditions on the 
permit. Vehicles shall be secured at all times. The driver shall make contact with an 
ATO who will verify the permit and make a cursory inspection of the vehicle.  

Any failure to comply with these procedures or the instructions of authorized 
personnel may result in the immediate revocation of the temporary permit and 
subject the vehicle to citation and impound. Permits shall be surrendered to any 
ATO, harbor police officer or Authority Ground Transportation Department 
employee upon request. 
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J. Accidents 

Authority Code § 9.30 (d).  Any accident involving injury or property damage shall be 
reported to the President/CEO. 

Contact the Ground Transportation Department at (619) 400-2685. 

Regulation. 

1. Every operator of a motor vehicle involved in any accident which results in the 

injury or death of any person or damage to any property shall immediately stop 

such vehicle at the scene of the accident and render assistance as needed. The 

operator shall give their name, address, license and registration numbers, and 

the name and address of their insurance company to any person injured, any 

owner of the damaged property, or any peace officer present, and shall notify 

the Harbor Police immediately. The operator shall make a report of the accident 

as may be required by and in accordance with applicable law. 

K. Towed Vehicles 

Authority Code § 9.37 (a). The President/CEO or his or her designee has the authority 
to remove from any area on the facilities and airports under the jurisdiction of the 
Authority, including, without limitation, the Airport, any vehicle which is disabled, 
abandoned or parked in violation of these rules and regulations, or which presents 
an operational or security problem to any other area of such facilities and airports 
and may store the same at the owner’s or operator’s expense and without liability 
for damage which may result while removing, towing or storing. 

Regulation: 

      The following steps will be taken to resolve the issue of a towed vehicle: 

1. A “Notice of Storage” shall be mailed or personally delivered to the registered 
and legal owners within 48 hours, excluding  weekends and holidays, and shall 
include all of the following information: 
(a) The name, address, and telephone number of the agency providing the 

notice. 

(b) The location of the place of storage and description of the vehicle, which shall 

include, if available, the name or make, the manufacturer, the license plate 

number, and the mileage. 

(c) The authority and purpose for the removal of the vehicle. 

(d) A statement that, in order to receive their poststorage hearing (See Section 

7.6 (C)), the owners, or their agents, shall request the hearing in person, writing, 

or by telephone within 10 days of the date appearing on the notice. 
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2. The poststorage hearing shall be conducted within 48 hours of the request, 
excluding weekends and holidays. The public agency may authorize its own 
officer or employee to conduct the hearing if the hearing officer is not the same 
person who directed the storage of the vehicle. 
 

3. Failure of either the registered or legal owner, or his or her agent, to request or 
to attend a scheduled hearing shall satisfy the poststorage hearing requirement. 
 

4. The Authority shall be responsible for the costs incurred for towing and storage if 
it is determined in the poststorage hearing that reasonable grounds for the 
storage are not established. 

 

Contact the Ground Transportation Department at (619) 400-2685. 

5.3 PARKING AREAS 

Authority Code § 9.33 (a). Jurisdiction. The Authority is authorized pursuant to §21100 
and 22500 et. seq. of the California Vehicle Code, §170016 of the California Public 
Utilities Code, and other applicable laws to enact and appoint personnel to enforce 
parking regulations at the Airport. 

Authority Code § 9.33 (b). Authorization. Airport Traffic Officers (“ATOs”) and other 
Authority personnel designated by the President/CEO that are assigned to the 
enforcement of the Authority’s codes, applicable section of the California Vehicle Code, 
and other applicable laws relating to illegal parking and related violations within the 
jurisdiction of the Authority are authorized to issue written notices of violation thereof 
stating the vehicle license number, make of vehicle, the time and date of illegal parking, 
street location and reference to the appropriate section violated together with fixing a 
time and place for appearance by the registered owner to answer said notice. Such 
notice shall be attached to said vehicle in a conspicuous place upon the vehicle so as to 
be easily observed by the person in charge of such vehicle upon his or her return thereto. 
The President/CEO may authorize representatives of regulatory agencies to enforce their 
own regulations on Airport property. 

Authority Code § 9.33 (c) Penalty. For the purposes of regulating the use and safety of 
streets, parking and traffic and as a deterrent to illegal parking, the following penalties 
are established: 

 

Type of 
Violation 

Authority Code 
Sections(s) 

Penalty Within 
30 Days of 
Issuance 

After 30 Days After 65 
Days 

Out-of-Stall 9.32(a); 9.34(e) $35.00 $70.00 $80.00 

Unauthorized 
Airport 

9.30(e); 9.30(f); 
9.30(n); 9.34(a); 

$67.00 $134.00 $144.00 
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Parking, 
Stopping, or 
Standing 

9.34(c); 9.34(d); 
9.34(f); 9.34(k) 
 

No Valid 
Employee Lot 
Permit 

9.34(l) $35.00 $70.00 $80.00 

Unauthorized 
Commercial 
Airport 
Parking, 
Stopping, or 
Standing 

9.34 (m) $250.00 $250.00 $250.00 

 

Authority Code § 9.33 (d) Payment of Penalties. The owner or operator of a cited vehicle 
for a parking code violation may elect to mail the applicable penalties within the time 
established for payment thereof in accordance with the information specified in the 
notice of violation; provided, however, said owner or operator shall be and remain 
responsible for the delivery and payment thereof. 

Authority Code § 9.33 (e) Failure to Pay. Failure to pay the appropriate penalty as 
provided herein or failure to contest the violation in accordance with the information 
specified in the notice of violation will result in proceeding against the registered owner 
and or the vehicle operator for violation of the appropriate code section in accordance 
with the provisions of §40220 of the California Vehicle Code. 

Authority Code § 9.33 (f) State Mandate Surcharges. The President/CEO is authorized to 
adopt procedures and delegate authority for the collection of additional mandated 
surcharges or fees imposed pursuant to applicable state or municipal law.  

A. Public Parking  

Authority Code § 9.34 (c).  No person shall park a vehicle within any public vehicular 
parking area except upon the payment of such parking fees and charges as 
prescribed by the Authority. 

Authority Code § 9.34 (d).  No person shall enter or use a motor vehicle parking 
facility or parking space contrary to its posted or restricted use. 

Authority Code § 9.34 (e).  No person shall park or leave a vehicle unattended in any 
motor vehicle parking facility or parking space without having positioned said vehicle 
in a designated stall or area in such a manner as not to obstruct the proper 
movement of other vehicles in the parking facility or utilization by other vehicles or 
driveways or adjacent parking spaces. 

Authority Code § 9.34 (f).  The President/CEO has the authority to store vehicles 
parked in vehicular parking areas, for nonpayment of parking charges. 
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Authority Code § 9.34 (g).  No person, unless authorized by the President/CEO, or the 
authorized parking facility operator, shall remove a claim check from a parking 
facility claim check dispensing machine, other than as an operator of a vehicle 
entering a parking facility, in which case, such person shall remove only one claim 
check from the dispensing machine. 

Authority Code § 9.34 (h).  It shall be unlawful for any person to remove a claim 
check or checks from, or to otherwise operate, a parking facility claim check 
dispensing machine, for the purpose of avoiding or enabling another person to avoid 
payment of the lawful charge of the use of such parking facility. 

Authority Code § 9.34 (i).  No person shall remove or attempt to remove a vehicle 
from a parking facility by presenting a claim check other than the claim check 
originally dispensed to the operator at the time the vehicle entered such parking 
facility. 

Authority Code § 9.34 (j).  No person shall present a parking claim check requiring 
payment of parking fees upon exiting a motor vehicle parking facility which does not 
indicate an accurate record of the length of time said vehicle was actually within the 
parking facility; inaccuracies of time recording equipment excepted. 

B. Reserved Parking  

Authority Code § 9.34 (k). No person shall park any vehicle in any space marked 
“reserved” without a valid permit issued by the Authority. All such vehicles shall be 
allowed only within a space or area specifically assigned to them.  Parking shall be 
allowed only within spaces that comply with said designation, and then only for the 
times officially indicated by such authorized signs. 

C. Airport Employee Parking Facilities  

Authority Code § 9.34 (l).  No person shall park or operate a vehicle on any parking 
facility established for the use of persons employed at the Authority unless such 
vehicle has properly affixed thereto a valid and un-expired parking decal or hang tag.  

Regulation. 

1. No person shall alter, falsify, forge, duplicate or in any manner reproduce or 

counterfeit any employee parking facility decal or hang tag. 

5.4 COMMERCIAL TRANSPORTATION VEHICLES 

A violation of any of the following provisions shall be penalized by suspension or 
revocation of privileges and/or as a misdemeanor. 

Authority Code § 9.11 (a).  No person shall operate or drive or cause to be operated or 
driven any Taxicab, Vehicle for Hire, Charter Vehicle, TNC Vehicle, scheduled ground 
transportation service, hotel or other courtesy vehicle or any other commercial ground 
transportation service (except as provided in Section 9.23 of this Code) over and upon 
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the non-dedicated private streets for the transportation of persons and baggage from or 
within the Airport without all valid and necessary permits issued by the Authority. 

Authority Code § 9.24 (a). Violations of any of the provisions of Sections 9.01 to 9.24, 
inclusive, of this Code shall be charged as a misdemeanor and subject to: 

(1) Imprisonment in the county jail not exceeding six months; 

(2) A fine not exceeding one thousand dollars ($1,000); 

(3) Having their vehicle impounded; or 

(4) Having any combination of subsections (1), (2), and (3) above imposed. 

Authority Code § 9.34 (m). No person shall stop, stand or park, or cause to be stopped, 
standing, or parked, any commercial ground transportation vehicle on Facilities in 
violation of posted signs or curb markings.  

A. Conformance with Laws 

Authority Code § 9.21 (i). Any authorized ground transportation service shall be 
provided in conformance and abeyance of: 

(1) All lawful orders or instruction from authorized officers of the Authority; 

(2) Any and all rules and regulations now in force or which may be changed, added, 
modified or adopted by the Authority for operation of transportation services at the 
Airport; and 

(3) Any and all laws, ordinances, statutes, rules, regulations, orders, permits or 
certificates from the Airport, any governmental authority, municipal, state or federal, 
lawfully exercising authority over such person holding an Authority permit, including 
persons, employees, drivers and agents. 

B. Ground Transportation Permits 

Authority Code § 9.12. The President/CEO or his or her designee of the Authority may 
issue permits authorizing ground transportation service for the transportation of 
persons and baggage from or within the Airport. A valid permit is permission for the 
person to whom it is given, including said person's employee, driver or agent, to 
transport, by a vehicle to which a decal or trade dress is affixed, passengers and 
baggage over and upon the non-dedicated private streets within the Airport, in 
accordance with the rules, regulations, and standing time limits established and 
designated by the President/CEO from time to time. 

Authority Code § 9.23 (a). No ground transportation permit shall be required for the 
operation of ground transportation services for the transportation of persons and 
baggage from the Airport to any government-owned public transportation system. 

Authority Code § 9.23 (b). No permit shall be required for the transportation of 
persons and baggage from the Airport by a vehicle operated for the transportation of 
passengers pursuant to a tour charter party license issued by the California Public 
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Utilities Commission operating under an agreement or contract, with a passenger 
capacity of 25 persons or greater. 

1. Vehicle Restrictions 

Authority Code § 9.12 (a).  

(1) Beginning July 1, 2012, the total number of authorized vehicle decals for 

Taxicab permits shall not exceed 450 for the Airport. A reserve list shall be 

retained and may be used by the President/CEO for possible replacements. The 

President/CEO has the discretion to determine the number of taxicabs that may 

serve the Airport each day.  

(2) The total number of authorized Vehicle for Hire operators shall not exceed 

nine.  

(3) The total number of authorized TNC permittees shall not exceed ten. 

(4) No Vehicle for Hire operator may transfer a vehicle decal except as provided 

in Section 9.19 of this Code. Authorized Vehicle for Hire operators may increase 

the number of vehicle decals for their fleet each calendar year by the higher of 

two vehicles or 10% of their then existing fleet. 

Authority Code § 9.19 is reprinted herein in Rules and Regulations section 5.4.D. 

(5) No Taxicab, Charter Vehicle, Vehicle for Hire, Courtesy Vehicle, or TNC Vehicle 

shall be operated at the Airport the appropriate current Airport-issued vehicle 

decal or approved vehicle trade dress  and having passed inspection as provided 

by this Code. No Taxicab, Charter Vehicle, Vehicle for Hire, Courtesy Vehicle, or 

TNC Vehicle more than ten (10) years old shall be allowed to operate at the 

Airport. 

(6) The Board reserves the right to increase or decrease the number of ground 

transportation service permits or otherwise further limit or restrict the days or 

times for operation of the Permit Holders as provided herein or as may be 

provided pursuant to a duly adopted resolution. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 
for more information. 

2. Permit Terms and Fees 

Authority Code § 9.12 (b). A ground transportation service permit may be issued 

any time during the calendar year and shall not exceed the expiration date. 

Irrespective of the date of issuance of any permit, every ground transportation 
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service permit shall expire at the end of the permit term period during which it 

was issued unless any such permit is sooner terminated, suspended, revoked or 

cancelled. No permit shall be extended nor shall any permit be renewed or 

transferred except as provided in this Code. 

(1) Trip fees or any other fees and charges for a ground transportation service 

provider shall be set by resolution of the Board. 

3. Vehicle Identification  

Authority Code § 9.12 (c). All authorized Airport Commercial Ground 

Transportation Service Provider vehicles shall display an approved vehicle decal 

or trade dress and have an Authority-approved and operable Automated Vehicle 

Identification (“AVI”) transponder or Global Positioning System (“GPS”) unit. 

(1) No person shall remove, damage or tamper with a vehicle decal or AVI 

transponder or GPS unit unless given written authorization by the Authority. 

(2) No person shall evade or attempt to evade an Airport AVI reader or GPS 

System. 

(3) No TNC shall operate a vehicle at the Airport without the Authority approved 

trade dress.  

Regulations:  

a. All authorized ground transportation service shall have AVI transponders 
affixed to their Airport-permitted vehicles. 

b. Only Airport-authorized personnel shall mount AVI transponders on 
permitted vehicles. 

c. No operator shall remove any AVI transponder without the permission of the 
Authority’s Ground Transportation Department. 

d. Every operator who removes a vehicle from service shall return the AVI 
transponder to the Authority’s Ground Transportation Department along 
with the vehicle decal within five (5) days of the vehicle being taken out of 
service. 

e. All operators shall be responsible in full for any replacement costs for lost 
transponders.  

The current replacement cost for a transponder is $75.00. 

f. Any vehicle that does not have a transponder shall be placed out of service. 
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g. Any operator found to have tampered with or damaged a transponder shall 
be subject to suspension or revocation of their Airport permit. 

h. Any operator found evading or attempting to evade an AVI reader shall be 
subject to suspension or revocation of their Airport permit. 

4. Vehicle Inspections 

Authority Code § 9.12 (d). Each vehicle for which there is a vehicle decal, permit, 

or trade dress shall pass inspection at an Authority approved Inspection Station 

prior to operating at the Airport, and shall be subject to further inspection  at 

other times as required by the President/CEO. 

Contact the Authority’s Ground Transportation Department for more 
information at (619) 400-2685. 

5. Temporary Ground Transportation Service Permit 

The Authority’s Ground Transportation Department has temporary ground 
transportation service permits available for current Airport-permitted charter 
operators. These permits may be used on rented vehicles that are placed into 
service for periods not to exceed thirty (30) days. Permits may be moved from 
vehicle to vehicle only as provided. 

The number of temporary ground transportation service permits issued to an 
operator shall not exceed ten percent (10%) of their permanent vehicle decals. 
An exception may be granted for a maximum of ten (10) decals upon submitting 
proof of need to the Authority. 

Regulations: 

a. All operators shall display any temporary ground transportation service 
permit on the right side of the vehicle dashboard. Vehicles not properly 
displaying permits are subject to a citation. 

b. All charter vehicle operators using temporary ground transportation service 
permits shall submit an Authority-approved insurance compliance form to 
the Ground Transportation Department prior to placing a temporary vehicle 
into service.  

Authority insurance compliance forms are available on the Authority’s 
website at www.san.org. The form may be delivered in person or faxed to 
(619) 400-2686. Failure to submit the insurance form prior to using the 
temporary permit may result in the revocation of the permit. 

c. Every person operating under a temporary ground transportation service 
permit shall submit such permit for inspection at the request of any ATO or 
other authorized personnel. 
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Misuse of a temporary ground transportation service permit may result in 
the operator losing the privilege of obtaining future temporary permits. 

6. Complaints 

Authority Code § 9.17 (a). Every Airport Ground Transportation Service Permit 

Holder shall respond within ten days to any written complaint concerning 

transportation services provided or arranged by the Permit Holder to or from the 

Airport. 

Authority Code § 9.17 (b). A Permit Holder also shall respond within ten days to 

any inquiries from the Authority regarding service complaints and provide copies 

of any requested correspondence and records. 

C. Driver’s Permits 

Authority Code § 9.13 (a). Except as provided in Section 9.23 of this Code, no person 
shall drive or operate a commercial ground transportation vehicle at the Airport for 
the purpose of picking up passengers, except pursuant to a valid ground 
transportation permit issued by the Authority. For purposes of this Article, a 
commercial ground transportation vehicle shall include, but not be limited to, a 
Charter Vehicle, Courtesy Vehicle, Taxicab, Vehicle for Hire and TNC Vehicle. 

Authority Code § 9.23 (a). No ground transportation permit shall be required for the 
operation of ground transportation services for the transportation of persons and 
baggage from the Airport to any government-owned public transportation system. 

Authority Code § 9.23 (b). No permit shall be required for the transportation of 
persons and baggage from the Airport by a vehicle operated for the transportation of 
passengers pursuant to a tour charter party license issued by the California Public 
Utilities Commission operating under an agreement or contract, with a passenger 
capacity of 25 persons or greater. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 for 
more information. 

1. Restrictions on Issuance and Exceptions 

Authority Code § 9.13 (b). Every Permittees holding a commercial ground 

transportation permit shall conduct a background check, as required by the 

Authority and state law on all its Drivers. Permittees shall not allow any person, 

as defined below, to operate a commercial ground transportation vehicle at the 

Airport.   

(1) Any person required to register as a sex offender pursuant to the California 

Sex Offender Registration Act (California Penal Code §290, et seq.); 
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(2) Any person required to register with the chief of police pursuant to California 

Health and Safety Code §11590, et seq; 

(3) Any person convicted of a felony; 

(4) Any person convicted of violating any of the following: 

(i) California Vehicle Code §23152 or §23153; 

(ii) The vehicle code of another state or jurisdiction for driving a vehicle upon a 
highway while under the influence of an intoxicating liquor, drugs or narcotics; 

(iii) California Vehicle Code §23103 or §23104; or 

(iv) The vehicle code of another state or jurisdiction for reckless driving. 

(5) Any person who has been convicted of a crime, the nature of which the 

Authority determines indicates the applicant’s unfitness to operate a commercial 

ground transportation vehicle for hire in a safe and lawful manner, including, but 

not limited to, assault or battery, or any form thereof; 

(6) Any person who is addicted, as defined in California Welfare and Institutions 

Code §3009, to any substance prohibited by the Uniform Controlled Substances 

Act unless enrolled and successfully participating in a drug treatment program 

approved by a court of relevant jurisdiction; 

(7) Any person who, within the twelve (12) months immediately preceding the 

submission of an application pursuant to this section, is convicted of, or held by 

any final administrative determination to be a negligent driver pursuant to 

California Vehicle Code §12810.5; 

(8) Any person who provides false information; or 

(9) Any person who alters, falsifies, forges, duplicates or in any manner 

reproduces or counterfeits, or displays or causes to be displayed any driver 

identification.  

Authority Code § 9.13 (c).  

(1) The provisions of Subsections (b)(1), (b)(2), (b)(3), (b)(4) and (b)(5) above shall 

not apply when five (5) years have elapsed from the later of: 

(i)  the last date of applicant’s discharge from a jail or penal institution;  

(ii)  the last date of applicant’s discharge from parole; or 
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(iii) the last date on which applicant was placed on probation. 

(2) For the purposes of Subsection (b) above, conviction includes, but is not 

limited to, a plea or verdict of guilty, a finding of guilty by a court or jury in a trial, 

a plea of nolo contendere, or a forfeiture of bail. 

2. Application Procedures 

Authority Code § 9.13 (c). 

(3) The President/CEO shall determine the appropriate background check 

required prior to authorizing drivers to operate at the Airport pursuant to any 

permit.  

(4) Permit holders shall comply with the reasonable requests of the 

President/CEO to audit the efficacy of background checks conducted on drivers 

operating at the Airport pursuant to any permit.  

(5) A Taxicab Driver who is in possession of a valid Taxicab Driver’s Identification 

Card issued by the San Diego County Sheriff’s Department may be deemed in 

compliance with the background check requirements of this Code.  

(6) A TNC Driver who has met the state of California Public Utilities Commission’s 

minimum background check requirements may be deemed in compliance with 

the background check requirements of this Code. 

D. Issuance and Transfer of Permits  

Authority Code § 9.19 (a). Issuance of Commercial Ground Transportation Permits, 
vehicle decals and driver permits  

(1) Commercial Ground Transportation Service Permits, vehicle decals and Driver 

Permits are issued by the Authority for the purpose of granting the privilege to 

conduct business and provide commercial transportation services at the Airport. 

(2) A Commercial Ground Transportation Service Permit, vehicle decal and Driver 

Permit is personal to the individual to whom it is issued. 

(3) The Authority has absolute discretion to authorize the issuance of Commercial 

Ground Transportation Permits, vehicle decals and/or Driver Permits on an 

annual basis. 

(4) The Authority may exercise its discretion to not authorize the renewal of 

Commercial Ground Transportation Service Permits, vehicle decals and/or Driver 

Permits or to change the way Commercial Ground Transportation Service 
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Permits, vehicle decals and/or Driver Permits are granted or allocated at any 

time. 

(5) Holders of Commercial Ground Transportation Service Permits, vehicle decals 

and Driver Permits shall have no expectation of or right of renewal in any 

Commercial Ground Transportation Service Permit, vehicle decal or driver permit. 

(6) The President/CEO may require, as a condition of issuing a Commercial 

Ground Transportation Service Permit, that the holder of said Permit join an 

Authority-approved industry association where said association is all of the 

following: 

 (i) A legal entity consisting of a minimum number, to be determined by the 
 President/CEO, of holders of similar Commercial Ground Transportation Service 
 Permits; and 

(ii) Open to all holders of similar Commercial Ground Transportation Service 
Permits on a fair, equitable and non-discriminatory basis; and  

 (iii) A party to a memorandum of agreement with the Authority concerning 
 ground transportation operations at the Airport; and 

 (iv) In compliance with such other requirements as determined by the 
 President/CEO as being in the best interests of the Authority. 

Authority Code § 9.19 (b). Transferability 

(1) The holder of a Commercial Ground Transportation Service Permit, vehicle 

decal or Driver Permit shall not in any manner, directly or indirectly, by operation 

or law or otherwise, sell, assign, hypothecate, transfer, or encumber (“transfer”) 

in whole or in part said Permit, decal or Driver Permit without the prior, express 

written consent of the President/CEO. 

 (i) In the event the holder of a Commercial Ground Transportation Service 
Permit, vehicle decal and/or Driver Permit is a corporation, partnership or 
legal entity other than a natural person, the prior written consent of the 
President/CEO shall be required for any transfer of any stock, interest, 
ownership or control of that corporation, partnership or legal entity. 

 (ii) The President/CEO may deny any request to transfer a Commercial 
Ground Transportation Service Permit, vehicle decal and/or Driver Permit in 
his or her absolute discretion. 

(2) Taxicabs and TNC Vehicles.  In the event the Board exercises its discretion to 

issue Commercial Ground Transportation Service Permits for Taxicabs or TNC 
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Vehicles (“Taxicab/TNC Permits”) for any subsequent one-year period after June 

30, 2014, the holder of any Taxicab/TNC Permit no longer wishing to operate 

under said Taxicab/TNC Permit must do one of the following: 

 (i) Return the Taxicab/TNC Permit to the Authority; or 

 (ii) Transfer the Taxicab/TNC Permit to an Authority-approved recipient  
  (“Transferee”), and 

a. Pay the Authority a one-time transfer fee of $3000,   

b. Secure the prior written consent of the President/CEO, and 

c. Advise the Transferee in a writing approved by the Authority that the 
Taxicab/TNC Permit is no longer transferrable and must be returned to 
the Authority if the Transferee no longer wishes to operate under the 
Taxicab/TNC Permit. 

 (3) Vehicles for Hire. 

 (i) If the holder of a Commercial Ground Transportation Service Permit for 
Vehicles for Hire proposes to transfer all vehicle decals issued to the holder, 
the vehicle decals may be transferred to any person or entity provided that 
person or entity is approved by the California Public Utilities Commission and 
the prior written consent of the President/CEO is obtained. 

 (ii) If the holder of a Commercial Ground Transportation Service Permit for 
Vehicles for Hire proposes to transfer only a portion of its vehicle decals, the 
vehicle decals may only be transferred to another person or entity holding a 
current valid Commercial Ground Transportation Service Permit for Vehicles 
for Hire and only after first obtaining the prior written consent of the 
President/CEO. 

Regulations: 

1. To be eligible for a Ground Transportation Service Permit at the Airport, all 
 taxicab owners must join an Authority-approved industry association where said 
 association is all of the following: 

 a. A legal entity consisting of at least 5 active holders of similar Ground  
  Transportation Service Permits; and 

 b. Open to all holders of similar Ground Transportation Service Permits on a 
  fair, equitable and non-discriminatory basis; and 

 c. A party to a memorandum of agreement with the Authority concerning  
  ground transportation operations at the Airport; and 



San Diego International Airport 
Rules and Regulations 
 

Section 5 – Motor Vehicle and Ground Transportation Operations    Page 95 of 142 
v7.0 – July 2019 

 d. In compliance with such other requirements as determined by the  
  President/CEO as being in the best interests of the Authority. 

2. To be eligible for a Ground Transportation Service Permit at the Airport, all 
 Vehicle for Hire owners must join an Authority-approved industry association 
 where said association is all of the following; 

 a. A legal entity; and 

 b. Open to all holders of similar Ground Transportation Service Permits on a 
  fair, equitable and non-discriminatory basis; and 

 c. A party to a memorandum of agreement with the Authority concerning  
  ground transportation operations at the Airport; and 

 d. In compliance with such other requirements as determined by the  
  President/CEO as being in the best interests of the Authority. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 for 
more information. 

E. Suspension, Revocation, Denial and Fine of Permits and Services  

Authority Code § 9.22 (a). The President/CEO shall suspend, revoke or deny the 
Ground Transportation Service Permit or driver permit, as applicable, for failure to 
comply with any of the provisions of Sections 9.01 to 9.13, inclusive, of this Code 
pertaining to ground transportation services. Any such suspension or revocation shall 
be separate from any civil or criminal proceedings and shall not be a basis for relief 
of liability or responsibility pursuant to the proceedings.  The action of the 
President/CEO shall be subject to the appeals provisions provided herein. 

Authority Code § 9.22 (c). The Permit Holder or applicant shall be notified that they 
may file a written appeal with the President/CEO.  Each appeal must be perfected by 
a letter addressed to the President/CEO and delivered to the Authority Clerk, or 
postmarked with the United States Postal Service, within ten business days of the 
date notice of the decision of the President/CEO addressed to the party making the 
appeal is placed with the United States Postal Service, which letter of appeal must 
state that an appeal from the decision of the President/CEO is desired.  If no appeal is 
filed within the said ten days, it shall be grounds to deny a hearing and any untimely 
filed appeal shall be dismissed by the Hearing Officer.  A suspension or revocation 
shall immediately become effective if an appeal is not timely filed within the ten 
business days.  If an appeal is timely filed, the revocation or suspension shall be 
stayed pending the final determination of the appeal.  In the event the permit, which 
is the subject of the action, expires and a new permit is issued to the same operator 
prior to the suspension or revocation taking effect and being fully carried out, or 
prior to final decision on appeal, the new permit shall be issued conditioned upon 
and shall be subject to the pending suspension or revocation.  If no appeal is taken, 
said new permit shall be so suspended or revoked.  If on appeal and suspension or 
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revocation is the final decision, the new permit shall be so suspended or revoked. 
There shall be no requirement for further notice or hearing regarding the new 
permit. 

Authority Code § 9.22 (d). When an appeal is timely filed, the President/CEO shall 
cause the appeal to be assigned to a Hearing Officer.  The matter shall be heard no 
later than 60 calendar days from the date of the filing of the appeal.  The Hearing 
Officer shall notify the parties in writing of the time, date and place of the hearing.  
The notice shall be sent to the appellant by registered or certified mail, or hand-
delivery.  The Hearing is an informal administrative proceeding with the rules of 
evidence relaxed from strict judicial practice.  In that regard, hearsay evidence is 
admissible. All parties may be represented by legal counsel, witnesses shall be sworn 
and be subject to cross-examination, and cumulative or repetitive evidence should 
not be admitted.  The Hearing Officer may subpoena witnesses and establish 
additional procedures within the provisions of California Government Code Sections 
11507.5 through 11511 and as may be required to serve the interest of justice.  The 
Hearing Officer may uphold the suspension, revocation or denial or reverse or modify 
the decision which is the subject of the appeal, or make a different decision.  A copy 
of the decision of the Hearing Officer specifying findings of fact and reasons for the 
decision shall be furnished to the parties within ten business days of the conclusion of 
the Hearing. 

Authority Code § 9.22 (e). The final decision of the Hearing Officer shall be the final 
administrative remedy. There shall be no rehearing or reconsideration.  The final 
decision shall be subject to judicial review pursuant to California Code of Civil 
Procedure Sections 1094.5 and 1094.6. 

Authority Code § 9.22 (f). An exception to the hearing provisions above shall be made 
when, in the opinion of the Authority, there is a clear and immediate threat to the 
safety and protection of the public, the Authority may suspend or revoke a permit 
prior to a Hearing being held.  The Authority shall prepare a written notice of 
suspension or revocation which includes a statement of the action, a concise 
explanation of the reasons for the action, the statutory basis relied upon for such 
action, and an explanation of the Permit Holder’s right to request a Hearing from the 
Authority. Such notice shall be either sent by certified mail to the Permit Holder or be 
personally delivered.  The Permit Holder may request a Hearing from the Authority 
within five business days of receipt of notification that the permit has been 
suspended or revoked in the manner provided above in Subsection (c).  The Hearing 
Officer shall notify the appellant of time and place of such Hearing and the Hearing 
shall be conducted in the manner prescribed in this Section.  The Hearing shall be 
held not more than 15 business days from the date of receipt of said request for 
Hearing.  The suspension or revocation shall not be stayed during pendency of said 
appeal Hearing. 

Authority Code § 9.22 (g). It shall be unlawful for any person to operate any Ground 
Transportation Service Vehicle from a facility or airport under the Authority’s 
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jurisdiction providing any ground transportation from such facility or airport during 
the period of any suspension or revocation of the permit or the driver’s permit. 

Authority Code § 9.22 (h). No person shall use or give permission to use any vehicle 
or Taxicab to provide any ground transportation service from a facility or airport 
under the Authority’s jurisdiction during the period of any suspension or revocation 
of the permit. 

Authority Code § 9.22 (i). When a permit has been suspended or revoked, the 
operation of any vehicle or taxicab authorized by such permit shall cease. 

Authority Code § 9.22 (j). Whenever any person or permit holder acquires an address 
different from the address previously given the Authority, the person shall within ten 
(10) business days thereafter notify the Authority, in writing, of the old and new 
address. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 for 
further information. 

F. Insurance 

Authority Code § 9.14 (a). No person shall operate, drive, or cause to be operated or 
driven any Taxicab, Vehicle for Hire, Charter Vehicle, TNC Vehicle, scheduled ground 
transportation service, hotel or other courtesy vehicle or any other commercial 
ground transportation service (except as provided in Section 9.23 of this 
code)(“Insured Drivers”) over and upon the non-dedicated private streets for the 
transportation of persons and baggage from or within the Airport unless they 
establish and maintain in effect the forms of financial responsibility for public liability 
and workers’ compensation specified in this Section. 

 (1) Insured Drivers shall maintain a valid policy of automobile liability insurance 

executed and delivered by a company authorized to carry on insurance business 

in the State of California, with an AM Best Company financial rating acceptable 

to the President/CEO.  The minimum terms and limits of said policy shall be set 

from time to time by the President/CEO. The terms of the policy shall provide that 

the insurance company assumes financial responsibility for injuries to persons, 

property and employees caused by the operation of the Insured Drivers and their 

authorized drivers and Airport Ground Transportation Service Permitted vehicles. 

 (2) Insured Drivers shall maintain a valid policy of workers’ compensation 

insurance for all its drivers and shall include a waiver of subrogation 

endorsement in favor of the Authority.  

Authority Code § 9.14 (b). A valid certificate of insurance issued by the company 

providing the insurance policy required under the provisions of this section shall be 

filed with and approved by the President/CEO.  This certificate, with appropriate 
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endorsements to the underlying policies, shall provide that the Authority and its 

officers, employees and agents are named as additional insureds.  It shall also 

provide that the insurer will notify the Authority at least 30 days prior to a reduction 

in coverage or cancellation of the policy.  The certificate also shall state: 

(1) The insurance policy number; 

(2) The type and limits of coverage, including any deductibles or self-insured 

retention; 

(3) The specific vehicle(s) insured for vehicle liability coverage; 

(4) The effective dates of the policy; and 

(5) The certificate's date of issue. 

G. Vehicle Registration 

Authority Code § 9.15 (a). No Airport Ground Transportation Service Permit shall be 
issued to a Taxicab, Vehicle for Hire, Charter Vehicle or Courtesy Vehicle without 
proof of valid vehicle registration provided to and approved by the Authority. 

Authority Code § 9.15 (b). California vehicle registration shall list the Driver, Permit 
Holder or the Permit Holder's “dba” as the registered owner. If a vehicle is leased or 
rented, then a copy of a valid lease or rental agreement shall be provided to and 
approved by the Authority prior to any permit being issued. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 for 
more information. 

H. Financial Ownership and Operating Records 

Authority Code § 9.16 (a). Every holder of an Airport Ground Transportation Service 
Permit shall maintain: 

(1) Financial records in accordance with good accounting practices; 

(2) Ownership records; and 

(3) Operating records in a form, and at intervals, which shall be determined from 

time to time by the Authority. 

Authority Code § 9.16 (b). Ownership and operating records shall be made available 
to the Authority upon demand at any reasonable time.  The Permit Holder shall 
retain operating records for a minimum of six (6) months from the date the records 
are created. 

Authority Code § 9.16 (c). For the purposes of this Section, ownership records shall 
include, but are not limited to the following: 
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(1) Copies of the Articles (or Certificate) of Incorporation as filed with the 

Secretary of State of the entity's state of incorporation; 

(2) Records identifying all corporate officers and board members. A corporation 

shall report any change in corporate officers or members of its board within ten 

(10) days of the effective date of such change; 

(3) A stock register recording the issuance or transfer of any shares of the 

corporate stock; and 

(4) The registration cards issued by the State of California Department of Motor 

Vehicles to the Permit Holder for all vehicles operating on Authority property 

under the authority of a Ground Transportation Service Permit. 

Authority Code § 9.16 (d). For the purposes of this Section, operating records shall 
include, but are not limited to the following: 

(1) Typed or written radio dispatch records; 

(2) Any log that describes the trips transporting passengers and baggage to and 

from the Airport; 

(3) Copies of the daily trip log required pursuant to Metropolitan Transit 

Development Board Ordinance 11; 

(4) Waybills as defined under the California Public Utilities Commission General 

Order 157; and 

(5) Any other similar records. 

Authority Code § 9.16 (e). In order to ensure compliance with the foregoing sections, 
the Authority shall perform annual audits of each Ground Transportation Service 
Permit Holder. 

Authority Code § 9.16 (f). If found to be out of compliance, the Ground 
Transportation Service Permit Holder may be subject to revocation of permit as set 
forth in this Code. 

I. Vehicle Condition 

Authority Code § 9.21 (a). 

(1) No person shall operate, drive, or cause to be operated or driven any Taxicab, 

Vehicle for Hire, Charter Vehicle, TNC Vehicle, scheduled ground transportation 

service, hotel or other courtesy vehicle or any other commercial ground 

transportation service over and upon the non-dedicated private streets of the Airport 
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unless it is in safe operating condition and in good repair. Its lighting equipment shall 

be in good working order.  There shall be no cracked or broken windshields, windows 

or mirrors.  The muffler and exhaust system shall be adequate to prevent excessive or 

unusual noise and shall not emit excessive smoke, flame, gas or oil.  Exterior paint 

and markings shall not be faded or discolored.  The vehicle shall have in operational 

condition, a heater, air conditioner and defroster.  The vehicle shall be maintained in 

a clean condition, both with regard to the interior and exterior. In any vehicles 

required to have a taximeter,  the person driving shall make certain that:  the 

taximeter is in proper recording position at all times; the meter reading is visible to 

any passenger; and the meter light is burning during hours of darkness.  The vehicle 

shall be further maintained in condition as provided in accordance with rules and 

regulations established by the President/CEO. 

(2)  The Authority may inspect any vehicle. If the inspection reveals that such vehicle 

is not in reasonable good repair or operating condition, from the standpoint of the 

safety, health and comfort of passengers, then the vehicle shall be ordered out of 

service by an Airport Traffic Officer or other Airport representative until such time as 

remedial repairs and corrections have been made. When such repairs and corrections 

have been made, such vehicle shall be re-inspected by an Airport-approved 

inspection service with proof of the repair and correction to determine whether or 

not proper repairs and corrections have been made and in no case shall the vehicle 

be permitted to resume its operation until such repairs and corrections have been 

made. 

J. Identification 

(1). Personal/Individual. Authority Code § 9.21 (b). All persons operating a 

commercial ground transportation vehicle at the Airport shall have and be in 

possession of proof of insurance in full force and effect equal to the requirements of 

the Authority, a valid driver’s license of the class required issued by the State of 

California and, any required identification cards. The Driver shall present any of these 

documents upon the demand of an authorized officer of the Authority or any peace 

officer.  

(2) Vehicle. The vehicle shall be registered in the State of California and properly 

display, as approved by the President/CEO, the required exterior markings, state 

license plates, approved trade dress and licensing decals. 

Regulation: 

1. All operators shall ensure that the driver’s identification card (placard) and 

the company name and vehicle number are clearly displayed in the driver 
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compartment of the vehicle. The driver’s identification card shall be posted 

on the dash of the vehicle and at all times be clearly visible to the 

passengers.  

The Authority has reviewed this rule with the Metropolitan Transit Development 
Board (MTDB) and there is no conflict with its regulations. Drivers found to be in 
non-compliance with this regulation will be subject to a citation and may be 
placed out of service. 

K. Pickup Areas 

Authority Code § 9.21 (c). 

(1)  No person shall stop, park or stand any vehicle while awaiting for any passenger 

or employment at any location on Airport property other than at an authorized 

stand, designated area, line or zone.  Passenger pickups shall take place only at 

designated stands and zones after following authorized procedures as may be 

established by the President/CEO and within vehicle standing time limits and parking 

regulations.  The above rules may be waived for disabled passengers. 

(2)  No person shall solicit any customer’s patronage in any manner while on Airport 

property or in an Airport terminal building. 

(3)  Taxicab and Vehicle for Hire drivers shall use only the assigned Taxicab or Vehicle 

for Hire line and stand as respectively designated by the President/CEO.  Taxicab or 

Vehicle for Hire line means an area at the Airport designated by sign or other 

suitable means which is reserved for Taxicabs or Vehicles for Hire only while waiting 

to advance in turn to a vacancy at a Taxicab or Vehicle for Hire stand.  “Taxicab and 

Vehicle for Hire stand” means an area on Airport property so designated and 

reserved for parking only while waiting to pick up passengers for hire. 

(4)  Before entry onto Airport property without passengers or after discharging 

passengers on Airport property, every Taxicab or Vehicle for Hire operator shall 

proceed to the off Airport hold lot as designated by the President/CEO and wait with 

the vehicle at the hold lot until an authorized officer or designate issues a time-

stamped dispatch ticket and dispatches the vehicle and operator to the Airport.  The 

vehicle operator shall give the valid dispatch ticket to an authorized officer or 

designate on duty at the Airport before the operator is authorized to pick up or 

engage any passenger for hire. Picking up any passenger for hire after or while 

leaving off any other passenger without proceeding through the designated hold lot 

and being issued a valid dispatch ticket is prohibited. The President/CEO, from time 

to time, may establish, change or modify the rules, regulations and dispatch 

procedures for operation of the off-Airport hold lots. 
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(5)  Notwithstanding any other regulation, any prospective passenger may select for 

hire any Taxicab or Vehicle for Hire, wherever located at the stand. 

(6)  The driver of each Taxicab or Vehicle for Hire in a Taxicab or Vehicle for Hire line 

shall at all times, until engaged for hire, remain in the driver’s seat at the wheel of 

the vehicle or outside and within close proximity of the vehicle, except in case of 

emergency or personal necessity. 

(7)  The driver of each Taxicab or Vehicle for Hire at the Taxicab or Vehicle for Hire 

stand shall at all times, until engaged for hire, remain in the driver’s seat at the 

wheel of the vehicle; provided, however, when engaged for hire, the driver may assist 

a passenger and load baggage into the vehicle. In case of an emergency or personal 

necessity, the driver may leave a Taxicab which is at the Taxicab stand. 

(8)  After a Taxicab exits a Taxicab stand, each vehicle at its rear shall at once be 

moved toward the head of the Taxicab stand and the Taxicab at the head of the 

Taxicab line shall be moved forward to occupy the vacancy in the Taxicab stand.  

Likewise, each vehicle to the rear in the Taxicab line shall be moved toward the head 

of the Taxicab line. 

(9)  No owner or operator of a Taxicab, Vehicle for Hire or Charter Vehicle, or TNC 

shall at any time while at the Airport by words, gesture or otherwise, solicit, 

persuade or urge or attempt to solicit, persuade or urge any person to use or hire any 

vehicle. 

(10)  If the driver of a Taxicab occupying the position at the head of the Taxicab stand 

refuses to accept and transport a passenger for hire or refers the passenger to a 

different Taxicab, the Taxicab and driver who refused or referred the passenger shall 

immediately be dispatched to the rear of the Taxicab line and the driver shall 

immediately remove the Taxicab from the head of the Taxicab stand. 

On February 7, 2003, the Airport went to an elevated security level as directed by 
the Transportation Security Administration (TSA). Due to the Airport security level, 
Authority Code § 9.21(c)(7) (requiring drivers to remain in their vehicle while on the 
stand) will be strictly enforced.  Any taxicab found unattended at the stand will be 
cited and immediately towed. Drivers who need to leave the stand for personal 
necessity will be required to notify the customer service representative (CSR) prior 
to leaving the vehicle unattended on the transportation island. Be advised that a 
taxicab will be required to return to the hold lot if the vehicle is bypassed during the 
passenger loading process. 

Authority Code § 9.30 (k). No person operating a Taxicab or discharging from said 

Taxicab any passenger for hire in front of the passenger shall accept or solicit any 
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passenger for hire in front of said passenger until after said Taxicab has proceeded in 

turn through and appropriate Taxicab holding area and Taxicab loading zone as 

designated by the President/CEO. 

L. Hold Lot and Shuttle Island Procedures 

An assigned Airport customer service representative (CSR) assists with the loading of 
passengers at the transportation islands. 

Regulation. 

2. All taxicab and vehicle for hire operators shall adhere to the following 

procedures: 

a. Before entry onto Airport property without passengers or after discharging 
passengers on Airport property, the taxicab or vehicle for hire operator shall 
proceed to the off Airport hold lot as designated by the President/CEO and 
wait with the vehicle at the hold lot until an authorized officer or designee 
issues a time-stamped dispatch ticket and dispatches the vehicle and 
operator to the Airport. Picking up any passenger for hire after or while 
dropping off any other passenger without first proceeding through the 
designated hold lot and being issued a valid dispatch ticket is prohibited.  

b. All vehicle for hire operators must transit the Airport hold lot prior to 
entering the Airport for the purpose of picking up passengers. Operators 
must obtain a valid dispatch pass prior to proceeding to the Airport stand. 
The operator shall give the valid dispatch ticket to an authorized officer or 
designee on duty at the Airport before the operator is authorized to pick up 
or engage any passenger for hire. 

c. The vehicle for hire Airport hold lot is shared with the taxicab hold lot located 
at 2801 North Harbor Drive. The vehicle for hire area in the lot has two 
staging lanes. Shuttles will be dispatched from the hold lot based on the 
capacity of the transportation islands.  

d. Drivers shall wear their valid Airport-issued permit at all times while 
operating at the Airport and shall present the permit to the customer service 
representative (CSR) prior to being issued a dispatch pass. 

e. Operators shall at all times have the current tariff rates posted inside their 
vans that are clearly visible to passengers from the inside of the vehicle.  

f. Operators holding a valid Public Utilities Commission tour charter party (TCP) 
license may operate on individual charters provided there is a clearly visible 
sign on the front dash of the vehicle stating "Charter.” The operator shall be 
in possession of a complete and valid waybill in compliance with California 
Public Utilities Commission (CPUC) General Order 157-D, Section 3.01. 
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g. Vehicle for hire operators shall not solicit business at any time while on 
Airport property and shall remain in their vehicle behind the steering wheel 
at all times while in the transportation islands, except for such time as 
necessary to aid their customers with baggage.  

h. Vehicle for hire operators shall display on the exterior of their vehicles the 
company name, passenger stage corporation (PSC) numbers, vehicle number 
and company telephone number. No operator shall post any signage relating 
to rates of fare, servicing of hotels, military bases, off-airport parking or car 
rental companies, or conventions. Any operator that has a temporary service 
contract with a convention group may display a sign, not greater than eight 
inches by twelve inches (8" X 12"), with the name of the contracted group on 
a right side window of their vehicles. The signs may only be displayed during 
the service contract period and upon prior written approval of the Authority 
Ground Transportation Department. Any vehicle found to be in non-
compliance with the signage rules will be issued an "Out of Service" notice of 
violation until the vehicle is brought into compliance.  

i. No passengers are allowed in the Airport hold lot at any time.  

j. At no time shall an operator be allowed in the Airport hold lot or shuttle 
islands unless operating a shuttle or with the prior permission of the 
Authority’s Ground Transportation Department.  

A violation of this regulation may constitute interference with a public 
agency pursuant to California Penal Code § 602.1. 

k. Vehicle for hire operators shall be in compliance with California Public 
Utilities Commission (CPUC) General Order 158-A at all times while operating 
at the Airport. Any violation of the provisions of this order shall result in a 
suspension or revocation action of the operator. 

l. Any driver found feeding birds or throwing any food or trash on the ground 
in the Airport hold lot will be immediately ejected from the hold lot for the 
remainder of the day. Any further violations will result in revocation of the 
driver’s Airport permit.  

Birds in the area of the aircraft operations present a serious safety hazard to 
aviation. Feeding or attracting birds in the vicinity of the AOA is a violation of 
federal regulations. 

M. Driver’s Examination 

Authority Code § 9.21 (d). The President/CEO may, but is not required to, issue or 
reissue a Driver’s Permit to a person who has successfully passed an examination as 
given and required by the Authority, upon payment of the appropriate fee.  The 
President/CEO also shall have the right to reexamine persons holding a Driver’s 
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Permit at intervals that the President/CEO deems advisable.  Except in the event of 
reissuance as provided above, each applicant for a permit required by this provision 
and each driver must: 

 (1)  Be able to converse in the English language; 

(2) Hold a valid and effective driver’s identification card as provided by the County of 

San Diego Code if operating a Taxicab; and 

(3)  Successfully complete an approved Airport Customer Service Course. 

As part of the Airport’s taxicab and shuttle customer service improvement program, 
Airport taxicab and vehicle-for-hire drivers will be required to attend a customer 
service driver training course approved by the Authority. The intent of the training 
course is to help Airport drivers acquire the skills to become exceptional 
ambassadors and prepares drivers for the certification examination.   

Drivers will be issued a temporary permit pending attendance of the customer 
service driver training course. Drivers must pass the certification examination within 
60 days after issuance of a temporary permit to continue driving at the Airport. 
Drivers are required to attend the certification examination on the date they are 
assigned by their respective companies. If the driver is unable to attend on the 
assigned date, he or she must notify their respective company at least 24-hours in 
advance to schedule an alternative date for the certification examination. 

Contact the Authority’s Ground Transportation Department at (619) 400-2685 for 
more information. 

N. Driver Attire and Personal Hygiene 

Authority Code § 9.21 (e). All drivers of commercial ground transportation vehicles 

shall comply with the clothing and hygiene requirements as established by the 

President/CEO.  

 Regulations: 

1. Every Driver of a commercial ground transportation vehicle at the Airport shall: 
 
a. Conform his/her attire to the dress code required by the respective 

regulatory agency for the type of vehicle operated (i.e. California Public 
Utilities Commission or San Diego Metropolitan Transit System); and 
 

b. Wear clothing that does not contain obscenities, profane language or 
derogatory statements. 
 

2. Drivers not in compliance with the regulations state above may not be  
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permitted to provide commercial transportation services at the Airport until they 
come into compliance.  

 

O. Duty to Transport Passengers 

Authority Code § 9.21 (f). The person operating a ground transportation service shall 

not refuse to transport any passenger, including baggage, requiring transportation 

and shall take all passengers to their requested destination using the most direct 

available route on all trips unless otherwise specifically requested by the passenger; 

provided, however, nothing herein shall require any person to provide ground 

transportation service contrary to any municipal or state permit or certificate 

regarding ground transportation or its Authority authorized permit.  Furthermore, a 

driver is not required to transport any such passengers when:  the driver has already 

been dispatched on another call; when such passengers appears to be under the 

influence of intoxicating liquor, or disorderly; or when the passenger may cause the 

vehicle to become damaged, stained or foul smelling.   

Regulation. 

1. Unless exempted by Authority Code § 9.21 (f), any driver refusing to transport a 

passenger or by their conduct dissuades a passenger from taking their service 

shall be ejected from the transportation island and be restricted from serving the 

Airport for the remainder of the work day.  

Drivers wishing to appeal their ejection must submit a written appeal within 24 
hours of receipt of the notice of violation. 

P. Non-Discrimination 

Authority Code § 9.21 (g). In providing ground transportation services on Airport 

property, no person shall discriminate against any person or class of persons by 

reason of sex, color, race, creed, religion, physical or mental disability, veteran 

status, medical condition, marital status, age, sexual orientation, pregnancy or 

national origin.  The accommodations and services shall be made available to the 

public on fair and reasonable terms. 

Q. Fares and Receipts 

Authority Code § 9.21 (h). No driver shall collect, demand, receive or arrange for any 

compensation in an amount greater than that approved or allowed by the 

appropriate fare setting governmental agency or commission for the ground 

transportation service. Upon request, the driver shall give a passenger making 
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payment a receipt showing the amount of fare paid, the driver’s correct name and 

correct vehicle license number and Authority permit number. There shall be no fare 

or charge to the passenger by a Courtesy Vehicle. 

R.  Disabled Passenger Services 

Authority Code § 9.18 (a). Every Vehicle for Hire operator shall provide in its service 

fleet for the Airport, at a minimum, at least one wheelchair lift-equipped vehicle.  

Each operator shall provide wheelchair lift-equipped vehicles according to the 

following schedule when adding to or replacing airport vehicles in its fleet: 

(1) One to 50 authorized vehicles requires one wheelchair-lift equipped vehicle; 

(2) 51 to 100 authorized vehicles requires two wheelchair-lift equipped vehicles; 

and 

(3) Operators may subcontract to provide wheelchair-lift equipped vehicles. 

Operators shall obtain prior written approval from the Authority for any 

agreements between the operator and subcontractors providing wheelchair-lift 

equipped vehicles. 

1. Mobility Impaired Demonstration Project 

The Airport is participating in the Mobility Impaired Demonstration Project 
sponsored by Metropolitan Transit System (MTS). As part of the project, the Airport 
will allow project-permitted taxicabs (“accessible taxicabs”) access to service the 
terminal transportation plazas.  

Regulation: 

a. All taxicab operators who wish to provide Airport service under the Mobility 

Impaired Demonstration Project shall comply with the following procedures: 

1) Taxicab operators with authorized project medallions from the 
Metropolitan Transit System (MTS) and a valid Airport Ground 
Transportation service permit may obtain special taxicab permits (up 
to 10% of their authorized Airport vehicles) from the Authority’s 
Ground Transportation Department. 

2) There will be no fee for a Ground Transportation service decal during 
the initial project period. 

3) All taxicab operators shall provide the Airport with a copy of valid 
California vehicle registration and proof of liability insurance. 
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4) Accessible taxicabs will not be permitted access to the off-airport 
taxicab holding lot. 

5) Operators of accessible taxicabs shall have a valid Airport driver’s 
permit. 

6) Operators of accessible taxicabs shall only use the designated parking 
area at each transportation plaza. 

7) Only one accessible taxicab may park at the designated parking area 
at a time. 

8) Operators of accessible taxicabs using the authorized parking area 
shall only park for a maximum of thirty (30) minutes. 

9) If an accessible taxicab has not been engaged for service by a 
mobility-impaired passenger at the end of the standing time, the 
customer service representative (CSR) will direct a passenger to the 
taxicab. 

10) If there are no taxicabs available and passengers are waiting, the CSR 
will direct passengers to an accessible taxicab. 

11) Airport Ground Transportation service decals may be revoked at any 
time without cause. 

S. Taxicabs and Vehicles for Hire 

1. Taxicab Permit Requirement 

Regulation: 

a. Every taxicab operator shall possess and display a valid current City of San 
Diego taxicab medallion on each vehicle servicing the Airport. 

2. Taxicab Driver Rules 

Regulations: 

a. No taxicab operator shall charge a minimum fee for credit card payment. No 
fee shall be charged in excess of that stated on the meter unless authorized 
by the Authority. 

b. Every taxicab operator shall clearly display his or her driver’s identification 
card in the vehicle driver’s compartment.  

c. Every taxicab operator shall prominently post passenger information cards 
inside all of their vehicles in service so as to be clearly readable to the 
occupants. 
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d. Every taxicab driver shall remain at all times at his or her taxicab while at the 
cabstand except in case of emergency or personal necessity. When a fare 
arrives at a taxicab, the driver must be at the vehicle or will forfeit his or her 
place on the taxicab stand. 

e. When in the Airport hold lot, all drivers who are not at their taxicab when 
dispatched shall go to the end of the line. 

f. Every taxicab operator dispatched from the Airport hold lot shall proceed 
directly to the taxicab line in the order dispatched. Operators arriving at the 
taxicab stand out of dispatched order will forfeit their place in line. 

g. No taxicab operator shall play a radio while passengers are in the vehicle 
unless specifically requested to do so by the passengers. This rule shall not 
apply to a company two-way radio used for business purposes. 

h. No driver of a taxicab shall use a cellular telephone while passengers are in 
the taxicab unless at the request of the passenger or in an emergency. 

i. Every operator of a taxicab shall use their vehicle’s heater or air conditioner 
upon passenger request. 

Any operator who has a complaint about any ATO or customer service 
representative (CSR) may submit the complaint in writing to the Ground 
Transportation Department. 

3. Spare Taxicab Use Policy 

Airport taxicab operators may place a spare car into airport service as a 
temporary replacement for a permitted vehicle that is out of service due to 
mechanical problems in accordance with the Metropolitan Transit Development 
Board (MTDB) Spare Car Procedure.  

A taxicab operator in violation of any of the following regulations shall be subject 
to the Administrative Penalties in Section 7.7 of these Rules and Regulations. 

Authorized Airport taxicab operators having between one and five permitted 
vehicles may be issued a single spare vehicle decal. Authorized Airport taxicab 
operators may be issued an additional spare vehicle decal for every five 
permitted vehicles thereafter, up to a total of five spare taxicab decals. 

Regulations: 

a. Airport taxicab operators shall place spare cars into Airport service only 
under the following conditions: 

1) Each spare car must have an Automated Vehicle Identification (AVI) 
transponder affixed to the vehicle; 
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2) A spare car may only be used for a maximum of sixty (60) days at a time; 

3) The taxicab operator shall submit a written notification to the Authority 
of their intent to place a spare car into service. The notification should be 
received by the Ground Transportation Department no later than 24-
hours after the vehicle is placed into service. 

Notification may be faxed to the Authority Ground Transportation 
Department at (619) 400-2686. 

a) the Airport decal number of the car being taken out of service, the 
reason for it being out of service and the location of the out of service 
taxicab; 

b) the estimated time the spare car will be in use; 

c) a valid certificate of insurance for the spare car must be provided 
with the request; 

d) a copy of the valid registration of the spare car showing the permit 
holder of the car being taken out of service as the registered owner of 
the spare car. 

b. Each taxicab operator placing an out-of-service car back into service shall 
provide advance written notification to the Authority. 

Notification may be faxed to the Authority Ground Transportation 
Department at (619) 400-2686. 

c. All taxicab operators shall remove any spare car from service when the car it 
has been replacing is placed back into Airport service. 

d. No taxicab operator shall operate a spare vehicle other than on the same 
Airport taxi day as the vehicle it is replacing. 

4. Background Check Procedures for Vehicle for Hire Drivers 

a. Vehicle for Hire drivers must first apply to the Airport Ground Transportation 
Department for a vehicle for hire driver permit, tender a check or money 
order in the amount of $90.00, and submit for inspection a valid California 
driver’s license and a Department of Motor Vehicles driver record printout 
that is not more than thirty (30) days old. 

b. Vehicle for Hire drivers are fingerprinted for a background check. Processing 
hours are 8:30 am to 11:30 am and 1:30 p.m. to 4:00 p.m., Monday through 
Thursday.  

c. The following items are necessary for a background check: 

1) a receipt for permit payment; 
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2) an original Department of Motor Vehicle (DMV) driver record printout 
that is dated no earlier than thirty (30) days prior to application; 

3) a valid California driver’s license; and 

4) a birth certificate (if for a native US citizen) or approved INS 
documentation from the “Acceptable Identification Documents” list 
below. 

d. The Authority Ground Transportation Department conducts a computer 
check and takes the driver’s fingerprints for processing with the Department 
of Justice. 

e. Vehicle for Hire drivers who pass the background check process are called to 
pick up their Airport driver permit and driver identification card (placard) at 
the Ground Transportation Permitting Office during normal permitting hours. 
The driver placard must be clearly displayed on the vehicle dashboard when 
operating at the Airport. The driver permit is to be worn on the driver’s 
person as provided for in these Rules and Regulations. 

f. Drivers who fail the computer or fingerprint check are notified by the Airport 
Authority of any appeal options that may be available. 

List of Acceptable Documents 
List A 

1 item from List A 
 

Documents that Establish Both Identity and Employment Eligibility 

1.  U.S. Passport or U.S. Passport Card (unexpired) 

2.  Permanent Resident Card or Alien Registration Receipt Card with photograph (USCIS Form 
 I-151 or I-551) 

3.  Unexpired foreign passport, with I-551 stamp or attached temporary I-551 printed notation 
on a machine readable immigrant visa 

4.  Unexpired Employment Authorization Document issued by USCIS that contains a 
photograph (USCIS Form I-766) 

5.  In the case of a nonimmigrant alien authorized to work for a specific employer incident to 
status, a foreign passport with Form I-94 or Form I-94A bearing the same name as the passport 
and containing an endorsement of the alien’s nonimmigrant status, as long as the period of 
endorsement has not yet expired and the proposed employment is not in conflict with any 
restrictions or limitations identified on the form 

6.  Passport from the Federated States of Micronesia (FSM) or the Republic of the Marshall 
Islands (RMI) with Form I-94 or Form I-94A indication nonimmigrant admission under the 
Compact of Free Association between the US and the FSM or RMI. 

 

OR (1 item from List B and 1 item from List C) 
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List B 

 

Documents that Establish Identity 

1.  Driver’s license or ID card issued by a State or outlying possession of the United States 
provided it contains a photograph or information such as name, date of birth, gender, height, 
eye color and address 

2.  ID card issued by Federal, State, or local government agency or entity provided it contains 
a photograph or information such as name, date of birth, gender, height, eye color, and 
address 

3.  School ID card with a photograph 

4.  Voter’s registration card 

5.  U.S. Military card or draft record 

6.  Military dependent’s ID card 

7.  U.S. Coast Guard Merchant Mariner Card 

8.  Native American tribal document 

9.  Driver’s license issued by a Canadian government authority 

For persons under the age of 18 who are unable to present a document listed above 

1.  School record or report card 

2.  Clinic, doctor, or hospital record 

3.  Day-care or nursery school record 
 

List C 
 

Documents that Establish Employment Eligibility 

1.  Social Security card issued by the Social Security Administration (other than a card stating it 
is not valid for employment in the United States) 

2.  Certification of Birth Abroad Issued by the Department of State (Form FS-545 or Form DS-
1350) 

3.  Original or certified copy of a birth certificate issued by a State, county, municipal authority, 
or outlying possession of the United States bearing an official seal 

4.  Native American tribal document 

5.  U.S. Citizen ID Card (USCIS Form I-197) 

6.  ID Card for use of Resident Citizen in the United States (USCIS Form I-179) 

7.  Unexpired employment authorization document issued by the Department of Homeland 
Security (other than those listed under List A) 

 

5. Vehicle Markings for Taxicabs and Vehicles for Hire 

Regulations. 

a. All taxicab and Vehicle for Hire operators shall mark and identify their Airport 
authorized vehicles as follows: 
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1) The name and vehicle number shall be permanently affixed to the 
vehicle. 

2) No magnetic signage is allowed at any time for authorized passenger 
stage corporation (PSC) vehicles unless approved by authorized 
personnel. 

3) All markings shall be in compliance with the requirements of Public 
Utilities Commission General Order 158, Sections 4.03 and 4.04. 

Any taxicab or vehicle for hire found to be in violation of these Rules and 
Regulations shall be placed out of service until deemed in compliance by the 
Ground Transportation Department. 

6. Commercial Credit Card Requirements for Taxicabs and Vehicles for Hire 

Regulations: 

a. All taxicab and Vehicle for Hire operators shall accept Visa, MasterCard and 
American Express credit cards from passengers departing from the Airport. 

b. No taxicab or Vehicle for Hire operator shall set a minimum or maximum 
charge for any credit card transaction.  

c. All taxicab and Vehicle for Hire operators shall provide credit card paying 
customers with a copy of their credit charge receipt clearly showing the 
amount and date of the credit charge. 

d. All taxicab and Vehicle for Hire operators shall display Authority-issued 
decals announcing that passengers departing the Airport may use credit 
cards to pay fares and identifying the credit cards that will be accepted for 
payment. The required decals shall be displayed on all passenger doors, 
including sliding doors. The decals shall be visible from the interior and 
exterior of the vehicle. 

The Ground Transportation Department issues the required decals to 
operators of permitted vehicles. No more than three decals per permitted 
vehicle will be issued at one time. Replacement decals will be issued on an 
as-needed basis. 

7. Vehicle Condition of Taxicabs and Vehicles for Hire 

Regulations: 

a. All taxicab and Vehicle for Hire operators shall maintain the exterior of their 
vehicles such that the vehicles: 

1) are free of exterior dents and damage;  
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2) are free of any dent, scrape or damage that is greater than three by three 
inches (3” X 3”) in size and greater than the thickness of a quarter in 
depth; 

3) have clean, fresh paintjobs and clear and undamaged vehicle markings; 
and 

4) have the same color and marking scheme for all Airport-authorized 
vehicles. 

b. All taxicab and Vehicle for Hire operators shall repair any exterior vehicle 
damage within ten (10) days of the date of the notice of violation. 

c. All taxicab and Vehicle for Hire operators shall maintain the interior of their 
vehicles such that the vehicles: 

1) have seats that are clean, free of stains and wear spots;  

2) have floor carpeting that is clean and free of stains or large wear spots; 

3) have door handles and panels that are intact and clean; 

4) are free of protruding springs, wires, cords or other sharp objects; and  

5) have interior lights operating properly in standard locations. 

d. All taxicab and Vehicle for Hire operators shall maintain their vehicles  such 
that interior repairs reasonably match the existing interior. 

T. Vehicle for Hire (PSC Shuttles) – Passenger Stage Carriers 

1. Shuttle Trainee Ride-Along Policy 

Regulations: 

a. No Vehicle for Hire PSC shuttle operator shall conduct any trainee "ride-
along” except under the following conditions: 

1) Trainees shall ride in only one (1) vehicle during the "ride-along.” 

2) Trainees shall ride for a maximum of five (5) days. 

3) Trainees shall be subject to all Rules and Regulations for operators with 
the exception of the requirement of a driver's permit. 

4) Trainees shall not assist the driver with passengers in any manner. 

5) The vehicle for hire PSC shuttle operator shall contact the Ground 
Transportation Department before 5:00 PM the day before a trainee is to 
participate on a "ride-along.” 
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6) Vehicle for hire PSC shuttle operators shall provide the Authority with the 
name of the trainee and the days the trainee will be riding. 

Trainees who are observed violating this policy or any Rules and Regulations will 
forfeit the "ride" time. 

Vans with unauthorized trainees will not be dispatched from the hold lot. 

U. Courtesy Vehicles (Hotel, Off-Airport Parking, Rental Car and others) 

1. Rules of Operation 

Authority Code § 9.21 (c). 

(1) No person shall stop, park or stand any vehicle while awaiting any passenger 

or employment at any location on Airport property other than at an authorized 

stand, line or zone. Passenger pickups shall take place only at designated stands 

and zones after following authorized procedures as may be established by the 

President/CEO and within vehicle standing time limits and parking regulations. 

The above rules may be waived for disabled passengers. 

Regulation: 

a. All courtesy vehicle operators providing ground transportation services at the 
Airport shall comply with the following when picking up and dropping off 
passengers at the Airport: 

1) All courtesy vehicle operators shall only use the Transportation Plaza 
Courtesy Island at Terminals 1 and 2.  

2) All courtesy vehicle operators shall use the designated zone located at 
the Commuter Terminal.  

3) Transportation Island dwell time for courtesy vehicle operators shall be 
limited to active loading and unloading of passengers only. Any vehicle 
found in violation shall be subject to a citation as provided under 
Authority Code § 9.21 (c) (1). 

4) No courtesy vehicle operator shall block or obstruct traffic when loading 
or unloading passengers. 

2. Temporary Ground Transportation Service Decals 

The Authority’s Ground Transportation Department provides temporary ground 
transportation service vehicle decals for use by Airport-permitted courtesy 
vehicle operators. 

Regulations: 
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a. Courtesy vehicle operator permits may be moved from vehicle to vehicle if 
the vehicles conform to these Rules and Regulations. 

b. All courtesy vehicle operators using temporary decals shall display such 
decals on the right side of the vehicle dashboard.  

Vehicles not properly displaying decals are subject to a citation. 

c. All courtesy vehicle operators using any temporary decal shall submit an 
Airport Authority Insurance Compliance Form to the Ground Transportation 
Department prior to placing a temporary vehicle into service.  

The Airport Authority Insurance Compliance Form is available on the 
Authority’s website at www.san.org. The form may be faxed to the Ground 
Transportation Department at (619) 400-2686 or delivered in person.  

Failure to provide this form prior to using the temporary decal may result in 
the revocation of the Airport ground transportation service permit. 

d. All courtesy vehicle operators using temporary decals shall submit such 
decals for ATO inspection at any time. 

e. All courtesy vehicle operators shall be issued a maximum of one temporary 
ground transportation service decal during any permit period. The fee for the 
temporary decal shall be the same as for permanent decals and valid only for 
that permit period. 

V. Operation Rules for Charter Vehicles (Charter Party Carriers/TCP) 

Regulations: 

1. All charter vehicle operators providing transportation services at the Airport 

shall hold a valid license and charter party carrier permit issued by the 

California Public Utilities Commission (CPUC). 

2. All charter vehicle operators shall obtain an Airport ground transportation 

service permit for each vehicle used to pick up passengers at the Airport 

prior to providing services. 

3. All charter vehicle operators shall be in compliance with all California Public 

Utility Commission (CPUC) general orders when providing services at the 

Airport. 

4. No charter vehicle operator shall park or leave standing any permitted 

vehicle in violation of Airport parking regulations. Operators who are 

observed parked, waiting or leaving a vehicle on the terminal curbs shall be 

subject to citation and/or suspension of their Airport ground transportation 

service permit.  
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Charter vehicle operators may use the "charter vehicle" parking stalls as 
provided in the terminal parking lots. 

5. All charter vehicle operators shall comply with all lawful orders of an ATO or 

Harbor Police officer. 

6. All charter vehicle operators shall have a valid waybill in their possession 

when picking up passengers and shall present said waybill upon the request 

of any ATO or Harbor Police officer. 

W. Subcarriers of Vehicle for Hire (PSC) or Passenger Stage Carriers  

Authorized Airport vehicle for hire (PSC) operators who hold a valid passenger stage 
corporation (PSC) license from the California Public Utilities Commission (CPUC) may 
use a dedicated sub-carrier with the prior approval of the Authority. 

1. Approval of Sub-carriers 

Regulation: 

a. No sub-carrier shall receive approval except under the following conditions: 

1) Every sub-carrier shall possess a valid transportation charter party (TCP) 
certificate from the CPUC. 

2) Every vehicle for hire (PSC) prime carrier shall provide the Authority with 
a copy of the written agreement between the prime carrier and the sub-
carrier. The agreement shall contain the sub-carrier’s name, TCP number, 
and the services to be provided. The agreement must be approved by the 
Authority prior to the commencement of operations by the sub-carrier.   

3) Every sub-carrier shall only provide one (1) vehicle and no more than two 
(2) drivers to the prime carrier. 

4) Every vehicle for hire (PSC) prime carrier shall be accountable for the 
transportation charter parties (TCPs) operating as sub-carriers for the 
PSC. The TCP sub-carrier must be under the complete direction, 
supervision, and control of the PSC prime carrier.  

2. Passenger Stage Corporation (PSC) Prime Carrier Requirements 

Regulation. 

a. Every passenger stage corporation (PSC) prime carrier shall: 

1) maintain a list of all of its sub-carriers, identified by transportation 
charter party certificate (TCP) number; 

2) provide the Authority with a certificate of liability insurance listing “San 
Diego County Regional Airport Authority” as additional insured;  
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3) ensure that the vehicles of all its sub-carriers are in compliance with both 
these Rules and Regulations and California Public Utilities Commission 
General Order 158-A, Part 4; 

4) ensure that the operators of all its sub-carriers are in compliance with 
both these Rules and Regulations and California Public Utilities 
Commission General Order 158-A, Part 5; 

5) maintain records for all its sub-carriers that are in compliance with these 
Rules and Regulations and California Public Utilities Commission General 
Order 158-A, Part 4 and Part 6, including, but not limited to, maintenance 
and safety of all vehicles permitted to operate at the Airport; and 

6) afford Authority staff all reasonable opportunity and accommodations to 
enter any vehicle or facility to inspect a carrier’s accounts, books, papers, 
and documents, or to ascertain if Authority, California Public Utilities 
Commission and other state regulations are being complied with and 
observed.  

3. Requirements for a Dedicated Sub-Carrier of a Vehicle for Hire(PSC) Passenger 

Stage Corporation 

Regulation: 

a. Every dedicated sub-carrier of a vehicle for hire (PSC) passenger stage 
corporation (PSC) shall: 

1) display the name of its passenger stage corporation (PSC) prime carrier 
on its vehicle in compliance with these Rules and Regulations and Public 
Utilities Commission General Order 158-A, Section 4.03; 

2) display the identifying number assigned by the passenger stage 
corporation (PSC) prime carrier on its vehicle in compliance with these 
Rules and Regulations and California Public Utilities Commission (CPUC) 
General Order 158-A, Section 4.03;  

3) display the prime carrier’s passenger stage corporation (PSC) number on 
its vehicle incompliance with these Rules and Regulations and Public 
Utilities Commission General Order 158-A, Section 4.04. This is in addition 
to the requirements to display the sub-carrier’s tour charter party (TCP) 
number on the vehicle in compliance with Section 4.04 of California 
Public Utilities Commission (CPUC) General Order 157-D; 

4) file with the Authority and the Public Utilities Commission the trade, 
business, or fictitious name of the passenger stage corporation (PSC) 
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prime carrier in compliance with Public Utilities Commission General 
Order 157-D, Section 3.06; 

5) display the tariffs of the passenger stage corporation (PSC) prime carrier 
in the vehicle in compliance with these Rules and Regulations and Public 
Utilities Carrier General Order 158-A; 

6) keep a copy of the sub-carrier agreement in the vehicle and present it to 
any Authority officer or Public Utilities Commission agent upon request; 
and 

7) provide the Authority with a certificate of liability insurance listing the 
“San Diego County Regional Airport Authority” and the primary carrier as 
additional insureds. 

Any sub-carrier of a passenger Stage corporation (PSC) operator found to 
be in violation of these Rules and Regulations or California Public Utilities 
Commission Regulations shall forfeit Authority approval of the sub-carrier 
agreement to operate at the Airport. 

Repeated violations of these Rules and Regulations by sub-carriers will 
result in the Passenger stage corporation (PSC) prime carrier’s loss of 
Authority approval to have sub-carriers operating at the Airport. 
 

X. Lost Property and Luggage 

Regulations: 

1. Every taxicab, vehicle for hire, charter vehicle or courtesy vehicle operator shall 

ensure that their passengers remove all of their belongings upon arrival at their 

destination.  

2. Every taxicab, vehicle for hire, charter vehicle or courtesy vehicle operator who 

finds any passenger belongings shall immediately return them to the passenger’s 

destination. If the driver is unable to directly return any items, the items shall 

immediately be taken to the Airport Lost and Found.  

Operators may park curbside to turn in lost property after making contact with 
an ATO or by calling Airport Paging at (619) 400-2900.   

For Lost and Found Office assistance call 619-400-2140 or fax 619-400-2141. The 
office is open from 7:00 AM until 11:00 PM, and can also be reached online at 
www.san.org. 

These Rules and Regulations supersede Metropolitan Transit Development 
Board (MTDB) regulations regarding lost property where such regulations 
pertain to the Airport. 



San Diego International Airport 
Rules and Regulations 
 

Section 5 – Motor Vehicle and Ground Transportation Operations    Page 120 of 142 
v7.0 – July 2019 

Y. Smoking 

Regulation: 

1. Every taxicab, vehicle for hire, or courtesy vehicle operator shall refrain from 

smoking in their vehicle at all times and prohibit their passengers from smoking 

while in their vehicle. “No smoking” signs shall be prominently posted in every 

vehicle.  

Z. Ground Transportation Vehicle Conversion Incentive-Based Program 

To meet certain commitments set forth in the May 5, 2008 Memorandum of 
Understanding with the California Attorney General pertaining to the management 
of greenhouse gas emissions, the Authority adopted the Ground Transportation 
Vehicle Conversion Incentive-Based Program (“Incentive Program”) to incentivize 
applicable commercial ground transportation service providers operating at the 
airport to convert their current vehicles to electric, alternative fuel vehicles (AFVs) or 
clean air vehicles (CAVs). 

The Incentive Program is applicable to all eligible airport-permitted commercial 
ground transportation operators. These ground transportation service providers 
include, taxicabs, Transportation Network Companies (TNCs), vehicles for hire, 
hotel/motel shuttles, and off-airport parking shuttles. Limousines and charter 
vehicles (TCP licensed only) are exempt from all airport clean air vehicle conversion 
objectives, plans, incentives and requirements.  

The President/CEO shall have the authority to suspend or cancel the Incentive 
Program at any time. 

1. Standardized Age Replacement  

Regulations: 

a. No ground transportation vehicle used for ground transportation operation 
services as described in Section 5 shall be operated at the Airport where the 
model year of said vehicle exceeds ten (10) years old.  

b. Any ground transportation vehicle used for ground transportation operation 
services as described in Section 5 with a model year between seven (7) and 
ten (10) years old must meet the Authority’s annual inspection requirements.  

2. Hotel/Motel Shuttle Consolidation Incentive Program 

If a hotel/motel elects to utilize an AFV or CAV and consolidates its shuttle 
services with one or more hotel or motel, the Authority will reduce the 
percentage of its fees as follows. 

 

Operators Reduction in fees and charges 
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2 to 3 50% 

4 to 5 75% 

6 plus 100% 
   

The discounted rate would only apply to the dedicated AFVs or CAVs providing 
the courtesy service, not the entire fleet of vehicles owned and operated by the 
provider.   

3. Conversion Incentives 

The Authority may offer incentives or other programs to ground transportation 
service operators that use AFVs, CAVs, and/or employ other measures to reduce 
greenhouse gas emissions through vehicles miles traveled reductions or fuel 
efficiency increases. The incentives and other programs are approved by the 
Authority’s Board of Directors. Contact the Ground Transportation Department 
for details.    

4. Non-Conversion Fees 

The Authority may levy fee increases for non-alternative fuel or non-clean air 
commercial vehicles operating at the airport. These fees are approved by the 
Authority’s Board. Contact the Ground Transportation Department for details.   

 

 

 

 

 

 



San Diego International Airport 
Rules and Regulations 
 

 
Section 6 – Fire, Safety, and Hazardous Material      Page 122 of 145 
v7.0 – July 2019 

SECTION 6  

6.0 FIRE, SAFETY AND HAZARDOUS MATERIALS  

6.1 SCOPE AND APPLICABILITY  

This section specifies fire prevention/protection, safety, and hazardous materials 
requirements at the Airport. All tenants shall conform with the codes and regulations 
prescribed in this section, all applicable codes, standards and recommended practices of 
the National Fire Protection Association (NFPA) relating to airports, all general 
construction fire and safety codes, and all applicable local, regional and state fire safety 
codes currently in existence or hereafter promulgated and not in conflict herewith. All 
hazardous substances at the Airport shall be managed in a manner consistent with 
applicable safety standards and all applicable federal, state, and local laws and 
regulations.  

Authority Code § 8.12 (i).  The enactment of this section is not intended to preempt the 
public health regulations contained in the City of San Diego Municipal Code. 

Cross-references:  See Rules and Regulations Sections 2.3 Litter and Refuse, 2.4 
Pollution Prevention and Control and Dumping, and 4.3 Cleanliness. For specific 
procedures regarding fueling operations and spill protection, see Sections 3.4 – 3.4.8. 

6.2  GENERAL SAFETY DUTIES 

A. Fire Alarms 

Regulations:   

1. All tenants shall educate their employees, contractors, subcontractors, agents 

and representatives in the proper use of the Airport’s fire alarm system and shall 

take effective measures to avoid its non-emergency activation. Willful or 

negligent non-emergency activation of any Airport fire alarm system shall 

constitute violation of the Rules & Regulations.   

2. At the sole discretion of the President/CEO or his or her designee, violation of 

this Regulation shall result in any one or more of the following: (1) warning, 

suspension or revocation of a SAN ID badge, (2) termination of any Airport 

agreement, (3) monetary administrative civil penalty, or (4) administrative letter 

of correction.  

3. At the sole discretion of the President/CEO or his or her designee, a monetary 

administrative civil penalty for the violation of Section 6.2 (A)(2) above may be 

imposed as follows: 
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a. First Violation – a monetary penalty of up to One Thousand Dollars 

($1,000); 

b. Second Violation – a monetary penalty of up to Two Thousand Dollars 

($2,000);  

c. Third Violation – a monetary penalty of up to Four Thousand Dollars 

($4,000); and  

d. All subsequent Violations – a monetary penalty of up to Eight Thousand 

Dollars ($8,000).  

B. Fire Extinguishers  

Authority Code § 8.12 (g). Tenants of all hangars and buildings shall provide suitable 

fire extinguishers and equipment and they shall be kept in such condition as may be 

required by the Fire Marshall of the city in which the airport is located. 

Regulations: 

1. All tenants shall provide adequate, readily accessible and properly working fire 

extinguishers in their leased spaces. Fire extinguishers shall be maintained in 

good operating condition as required by the City of San Diego Fire Marshal and 

applicable NFPA Standards. Each fire extinguisher shall display an official 

inspection tag showing the date of most recent inspection. Each fire extinguisher 

shall display its intended fire suppression capability as required by applicable 

occupational safety and health standards as found in Title 8, § 6151 of the 

California Code of Regulations. 

2.  Airlines are required to provide and maintain a wheeled fire extinguisher that 

meets or exceeds the NFPA Standard on the ramp at each of their preferentially 

assigned gates. Fire Extinguishers shall be maintained in good operating 

condition as required by the City of San Diego Fire Marshal and applicable NFPA 

standards.  Each fire extinguisher shall display an official inspection tag showing 

the date of most recent inspection.  At non-preferential gates, the operating 

airline shall ensure that a wheeled fire extinguisher that meets or exceeds the 

NFPA Standard is present on the ramp.  Although multiple airlines may mutually 

agree which airline shall provide the extinguisher at non-preferential gates, the 

operating airline is ultimately responsible for ensuring the extinguisher is present 

and meets or exceeds the NFPA Standard prior to commencing its operations. 
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C. Cleanliness 

Authority Code § 8.12 (f). Tenants shall maintain hangar floors, gasoline pits and 

trucks clean and free of excess gasoline, grease and other inflammables. 

Regulations: 

1. Tenants shall adhere to good housekeeping as well as Storm Water Best 

Management Practices as found in Appendix B of the Airport Storm Water 

Management Plan (SWMP). Failure to comply may result in the Authority 

providing cleaning services at the sole expense of the tenant. 

2. Tenants shall keep the space allotted to them free from rubbish and 

accumulation of any material that may pose a potential hazard, including, 

without limitation, waste, rubbish, fuel, oil, grease and other flammable or 

hazardous materials. 

3. Tenants shall put in place drip pans and/or other precautions in compliance with 

good practice recommendations of the NFPA, the Federal Aviation 

Administration (FAA), and/or the Authority. Such containment measures shall be 

monitored and cleaned regularly so as not to overflow, pose a fire hazard, or 

become foreign object debris (FOD).  

Cross-references:  See Rules and Regulations Sections 2.3 Litter and Refuse, 2.4 
Pollution Prevention and Control and Dumping, 4.3 Cleanliness, and relevant 
portions of Section 3. 

 D.  Safety Inspections 

The City of San Diego Fire Marshall oversees all Airport operations relating to fire 
safety standards and methods. 

Regulations:  

1. All tenants of any space where a safety inspection is proposed or conducted by a 

representative of a governmental jurisdiction other than the Authority shall 

notify the Authority’s Aviation Security and Public Safety Department 

immediately.  

2. All tenants of a space where it is determined that any building, structure, 

equipment or vehicle within the operational control of the tenant is a hazard 

shall immediately take necessary corrective actions to abate or correct the 

hazard. Once the condition has been abated or corrected, the tenant shall notify 

the Authority’s Aviation Security and Public Safety Department.  

Contact the Aviation Security and Public Safety Department at (619) 400-2762. 
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6.3 FIRE HAZARDS 

Authority Code § 8.12 (a). Smoking or lighting of open flames shall be prohibited in the 
following locations: 

(1) Areas posted with “No Smoking” signs; 

(2) On ramps or aprons, Airport Operations Area (AC 150/5200-18); and 

(3) Within 50 feet of hangars, fuel trucks or fuel loading stations. 

Authority Code § 7.02 (a). No person, except a peace officer or a member of the Armed 
Forces on official duty, or an authorized and licensed employee of a common carrier 
licensed and operating in accordance with the California Business and Professions Code, 
shall carry any weapon, ammunition, explosive, or inflammable material on or about his 
or her person, openly or concealed, on the facilities and airports under the jurisdiction of 
the Authority, without the permission of the President/CEO or his or her designee. 

A. Storage of Materials and Equipment 

1. General 

Authority Code § 8.12 (c). No person shall stock or store any material or 

equipment in such a manner as to constitute a fire hazard.  

Regulation: 

a. No person shall block with equipment or stock the aisle, walkway, exit or 
entry to any building or storage area. 

2. Outdoor Storage 

Regulation:   

a. Every person storing material outside shall store such materials under cover. 
All protective covers and tarpaulins used for outdoor storage shall be made 
from a flame-proofed fabric or material. 

3. Flammable Materials 

Authority Code § 8.12 (d). Except for oil in sealed cans, no inflammable liquids or 

gases, including gasoline, dope, solvent and thinner, shall be stored in any 

hangar or building in quantities greater than one gallon; provided, however, 

separate buildings for such storage may be approved by the President /CEO. 

Regulations:  

a. Every person storing a flammable liquid shall use a spill containment pallet or 
similarly-functioning storage device. 

b. No person shall store any flammable materials under any steps or stairway.  
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4. Oil-Stained Materials 

Regulations: 

a. Every person storing any oil-stained materials, including waste rags, shall 
store such materials in metal receptacles with a self-extinguishing cover for 
the period allowed by law until such material is properly disposed.  

b. Every person storing oil-stained clothes shall store such clothes in lockers 
constructed of metal or fire-resistant material. 

B. Indoor Work Areas 

Regulations: 

1. No person shall conduct any work or process in which a highly-combustible 

material is used, including, but not limited to, doping or spray painting, other 

than in a designated and properly designed and ventilated room or building 

equipped with a proper fire suppression system. Each building used for such 

purposes shall conform to all applicable federal, state and local laws, regulations 

and ordinances. All illumination, wiring, heating, ventilating equipment, 

switches, outlets and fixtures shall be safe, spark-proof and vapor-proof.  

2. Every person entering or working in any area where highly-combustible material 

is used, including, but not limited to, doping and spray painting, shall be properly 

trained, wear spark-proof shoes and clothing, and possess all required safety 

equipment. 

C. Open Flames  

Authority Code § 8.12 (b).  No person shall start an open fire any place on any facility 
or airport under the jurisdiction of the Authority without permission of the 
President/CEO. 

1.  Approval and Compliance Required 

Regulations: 

a. No person shall conduct or permit any open flame operation or fire of any 
type, including cooking grills, exposed flame heaters, candles, welding (arc or 
gas) or cutting blow torches, flare pots or other open flame devices on any 
portion of the Airport without the express prior written permission of the 
Airside & Terminal Operations Department.  

Barbecue Request Forms can be obtained by contacting the Airport 
Communication9999999 Center at (619) 400-2710. 
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Hot Work Permits can be obtained from the Authority’s Facilities 
Development Department at (619) 400-2595 or the Facilities Management 
Department at (619) 400-2725. 

b. All persons engaged in any activity that is capable of providing a source of 
ignition, including, but not limited to, welding, cutting, grinding or soldering 
with a torch, shall comply with applicable California Occupational Safety and 
Health Act (Cal/OSHA) Title 8 requirements. 

2. Aircraft Storage Areas 

Regulation:  

a. No person shall use any equipment employing open flames or sparks within 
any aircraft storage area. 

3. Required Distance 

Regulation:   

a. No person shall create or maintain any open flames within fifty (50) feet of a 
hangar, fuel truck, fuel loading station, or aircraft without prior approval 
from the President/CEO.  

4. Operations Restricted to Maintenance Areas 

Regulation:   

a. No person shall conduct lead or carbon burning, fusion gas or electric 
welding blowtorch work, reservoir repairs, engine testing, battery charging or 
any open flame maintenance operations outside the maintenance areas 
approved by the Authority. 

Such operations must receive prior written approval. See Regulation 
6.3.C.1.a. 

5. Safety Equipment and Training 

Regulation:   

a. All persons conducting open flame operations shall have a sufficient fire 
suppression system available in the immediate vicinity and personnel 
adequately trained to operate such system. 

Such operations must receive prior written approval. See Regulation 
6.3.C.1.a. 

D. Paint Spraying/Stripping, Battery Work and Doping 

Regulations:  
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1. Every person conducting paint, varnish or lacquer spraying, battery work or 

doping operations shall receive prior approval from the President/CEO.  

2. The arrangement, construction, ventilation and protection of spraying booths 

and the storing and handling of materials in connection therewith shall be in 

accordance with all applicable laws and regulations.  

3. No person shall use dope (cellulose nitrate or cellulose acetate dissolved in 

volatile flammable solvents) within any hangar. The process of doping shall be 

conducted as set forth in the applicable NFPA Standards. All persons conducting 

such work shall do so only in isolated and Authority-approved areas equipped 

with all required safety controls. All such operations and locations shall comply 

with all regulations, including but not limited to local fire prevention 

requirements, Authority regulations, Authority storm water pollution prevention 

requirements, and other applicable regulations and codes. 

E. Cleaning Fluids 

Authority Code § 8.12 (e).  No person shall use a volatile inflammable substance for 

cleaning purposes inside any hangar or building. 

Regulation:   

1. All persons cleaning aircraft parts and other equipment shall do so only with 

nonflammable cleaning agents or solvents unless unavoidable. When the use of 

flammable solvents cannot be avoided, only liquids having flash points in excess 

of 100 degrees Fahrenheit shall be used. Special precautions shall be taken to 

eliminate ignition sources in compliance with good practice recommendations of 

the NFPA. 

6.4 ELECTRICAL HAZARDS 

A. Portable Lighting 

Regulations:  

1. Every person using extension lights or portable/mobile lighting equipment in and 

around aircraft hangars, shops, buildings and other areas on or near combustible 

materials shall ensure that such equipment is explosion-proof (also known as 

“hazardous location lighting” and/or “intrinsically safe lights”) and approved by 

Underwriters Laboratories (UL).  

2. All light stands, equipment and towers interfering with the visibility of the Air 

Traffic Control Tower (ATCT), aircraft pilots, or ground vehicle operators shall be 

equipped with appropriate shielding.  
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3. No person shall use portable lamp assemblies in any area without the proper 

protective guard or shield.  

4. All persons using portable lights shall comply with the Authority’s ramp lighting 

standards. 

B. Cabling 

Regulation:   

1. All persons using power cables and cords on portable or stationary electric 

equipment shall ensure that such equipment uses heavy-armored rubber or 

similar material and provides automatic grounding through isolated integral 

conductors. All power cables and cords shall be arranged or taped to the floor to 

prevent trip hazards. 

6.5 HAZARDOUS MATERIAL AND WASTE 

Authority Code § 8.50 (a).  All persons subject to this Code shall comply with and conform 
to any and all applicable federal, state and local environmental laws and regulations, 
including, without limitation, any federal state and local environmental laws and regulations 
relating to the transportation of radioactive materials. 

Authority Code § 8.51 (a). No person, shall, without prior written approval from the 
President/CEO or his or her designee, keep, transport, handle or store at, in or upon any 
facility or airport under the jurisdiction of the Authority, (“Facilities”), any cargo of 
explosives, or other hazardous materials that are barred from loading in or for 
transportation by civil aircraft in the United States under regulations promulgated by the 
Federal Aviation Administration or the regulations of any other authorized federal, state or 
local agency having jurisdiction. Advance written notice of at least 24 hours shall be given to 
the President/CEO to permit full investigation and clearances of any operation requiring a 
waiver of this rule. Compliance with said regulations shall not constitute or be construed to 
constitute a waiver of the required notice or an implied permission to keep, transport or 
store such explosives or other dangerous materials at, in, or upon the Facilities.  

Authority Code § 8.51 (b). No person may offer, and no person knowingly may accept, any 
hazardous materials for shipment at any of the Facilities without the prior written approval 
of the President/CEO. Any and all shipments of hazardous materials must be handled and 
stored in full compliance with the current provisions of F.A.R. Paragraph 139.321. Any 
person who has been authorized by the President/CEO to transport hazardous materials 
shall have designated personnel at the Authority who are authorized and responsible for 
receiving and handling such shipments in compliance with all applicable federal, state and 
local laws.  

Authority Code § 8.51 (c). Any person engaged in the transportation of hazardous materials 
shall provide storage facilities which reasonably ensure against unauthorized access, 
exposure to persons, and damage to shipments while in or on any of the Facilities. 
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A. Management Plan 

Regulation:   

1. All persons using, generating, or storing any hazardous substance on the Airport 

shall first submit a detailed management plan to the Authority’s Director, 

Planning & Environmental Affairs. The Plan shall include procedures for the use, 

handling, and storage of the hazardous substance, including safety procedures, 

safety training procedures and schedules of safety training frequency, site or 

facility safety features, and any other pertinent information. All persons storing 

hazardous substances shall provide information regarding the exact location and 

quantity of all hazardous substances stored to the Director, Planning & 

Environmental Affairs, in the format requested by the Authority, together with a  

Safety Data Sheet (SDS) for each substance. Written approval shall be received 

prior to the initiation of such activities. Persons subject to the Business Plan 

provisions of Section 6.5.B. below may comply with this Section by submitting a 

Business Plan described below in subsection B. 

The Planning & Environmental Affairs Department can be reached at (619) 400-
2782. 

B. Business Plan 

Regulation:   

1. All persons subject to California Health and Safety Code Chapter 6.95 (Hazardous 

Materials Release Response Plans and Inventory) and required to prepare a 

business plan shall notify the President/CEO and/or Director, Planning & 

Environmental Affairs in writing that the business is subject to Health and Safety 

Code Section 25503.5 and has complied with its provisions. Upon written 

request from the President/CEO and/or Director, Planning & Environmental 

Affairs, said person shall provide a copy of the Business Plan to the 

President/CEO and/or Director, Planning & Environmental Affairs within five (5) 

working days after receiving such request. 

The Planning & Environmental Affairs Department can be reached at (619) 400-
2782. 

C. Training 

Regulation:   

1. Every person conducting any activity involving hazardous materials is solely 

responsible for educating and training their respective employees, agents, 

contractors and suppliers on the subject of hazardous substances management, 

handling, documentation, disposal and removal.  
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D. Damages Due to Non-Compliance 

Regulation:   

1. All fines, penalties, assessments, charges, costs, expenses and consequential 

damages attendant to non-compliance shall be the sole responsibility of the 

party found in violation and shall not become or form the basis of any 

reimbursement by the Authority, or any rental abatement, reductions, 

concessions or fee adjustments. 

6.6  HANGAR SAFETY 

Authority Code § 8.12 (h).  Aircraft engines shall not be operated, nor shall aircraft 
electrical or radio equipment be operated in any hangar. 

A. Motor Vehicles 

Regulation:   

1. No person shall operate a tractor, tug or other motor vehicle in a hangar 

occupied by any aircraft unless the vehicle is in compliance with applicable NFPA 

Standards and the exhaust system of such vehicle is protected by screens or 

baffles. 

B. Aircraft 

Regulation:  

1. All persons repairing, providing maintenance to, or modifying an aircraft within a 

hangar shall ensure that the aircraft undergoing such operations is grounded 

and/or bonded in accordance with FAA and NFPA Standards and Guidelines. 

C. Spills and Leaks 

Regulation:   

1. All maintenance and service personnel shall put in place drip pans or other 

precautions, in compliance with good practice recommendations of the NFPA 

Standards, FAA Advisory Circulars (ACs), and the Storm Water Management Plan 

(SWMP), Appendix B, BMP SC05, to contain any spills or leaks from aircraft or 

vehicles. Such containment measures shall be monitored and cleaned regularly 

so as not to overflow, pose a fire hazard or become foreign object debris (FOD). 

Cross reference:  See Rules and Regulations Section 4.3 Cleanliness. 
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D. Aircraft, Ground Radar and Radio Equipment 

Regulations:  

1. No person shall test or operate radio transmitters or similar equipment installed 

in an aircraft within a hangar with dynamotors running unless all parts of the 

antenna system are at least one foot removed from other objects. No aircraft 

shall be placed at any time so that any fabric-covered surface is within one foot 

of an antenna system. 

2. Unless an approved shielding device is used, no person shall operate or ground-

test airborne radar equipment in any area on the Airport where the directional 

beam of high-intensity radar is within 300 feet or the low-intensity beam is 

within 100 feet of an aircraft fueling operation, aircraft fueling truck or 

flammable liquid storage facility. 
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SECTION 7  

7.0 ADMINISTRATIVE PROCEDURES AND PENALTIES 

7.1  SCOPE AND APPLICABILITY  

Authority Code § 6.01. Any person subject to the Rules and Regulations who violates or 
fails to comply with the Rules and Regulations will be deemed to be in violation of this 
Code. The President/CEO may promulgate a schedule of fines and penalties for any 
violation of the Rules and Regulations. 

These administrative penalties apply to all persons with any badging, leasehold, permit 
or contractual relationship with the Airport or the Authority, including, but not limited 
to, tenants, vendors, licensees, permittees and such persons’ employees, contractors 
and subcontractors. 

7.2  PENALTIES AND OTHER CONSEQUENCES OF VIOLATION 

Regulations: 

A. Unless specified otherwise, a violation of a Rule or Regulation shall result in any one 
or more of the following: warning, suspension or revocation of a SAN ID badge, 
termination of any airport agreement or Airport Ground Transportation Service 
Permit, loss of AOA driving privileges, monetary administrative civil penalty, 
administrative letter of correction, or attendance at training. 

B. Repeated violations of the Rules and Regulations shall be assessed additional and/or 
increased penalties.  

C. Unless specified otherwise, the violator of any Rule or Regulation may be assessed a 
civil penalty of up to $25.00 for a first offense, $50.00 for a second offense and $100 
for a third offense, where the prior violation occurred within twelve (12) months of 
the subsequent violation. Civil penalties may be imposed in addition to any other 
penalty imposed by the hearing officer and/or any other right or remedy the 
Authority may have available by contract or applicable law. 

D. Failure to pay an administrative civil penalty within thirty (30) days of its final 
adjudication may result in the temporary or permanent denial of access to restricted 
areas of the Airport, loss of permission to be on Airport property, and/or the 
termination or suspension of any or all rights, privileges, permits or other 
agreements at the Airport. 

7.3 ENFORCEMENT 

California Public Utilities Code § 170016 (c). A rule, regulation, or ordinance of the 
Authority may be enforced in an administrative action. A civil penalty may be imposed if 
the administrative action results in a finding that a violation has taken place.  
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(d). The Authority may employ necessary personnel to enforce this section. 

The President/CEO may designate individuals to issue a Notice of Violation to any 
person who violates the Rules and Regulations or the employer of such person. 
Designated individuals include, but are not limited to, the Harbor Police Department, 
Airport Traffic Officers (ATOs), Aviation Security and Law Enforcement Manager, 
Emergency Preparedness and Public Safety Manager, Security and Public Safety Analyst, 
Airside Operations Manager, Airside Operations Duty Manager, Curfew Violation Review 
Board (CVRB), Environmental Affairs Manager, Senior Environmental Specialist, 
Associate Environmental Specialist, Assistant Environmental Specialist, Terminal 
Operations Manager, Terminal Operations Coordinator, Customer Service Coordinator, 
and Ground Transportation Manager. 

7.4  NOTICE OF VIOLATION 

A. When a person authorized to enforce the Rules and Regulations observes or has 
notice of a violation, that person shall issue to the violator a written Notice of 
Violation. If the violator leaves the scene or the notice otherwise cannot be issued to 
the violator, the Notice of Violation shall be delivered to the violator’s place of 
employment and to the operator, if other than the employer, who has the badging, 
leasehold, permit or contractual relationship with the Airport or the Authority and 
who is responsible for control of the violator while on the Airport. 

B. A copy of the Notice of Violation shall be delivered to the violator’s employer and 
the operator who is responsible for control of the violator while on the Airport if 
that operator is not the violator’s employer. 

C. The Notice of Violation shall contain: 

1) the date, time, location and nature of the violation; 

2) the identity of the violator and, if applicable, SAN ID or permit number; 
and 

3) the name and identification number of the individual issuing the Notice 
of Violation, the names of victims and/or witnesses, and the Authority 
Code or Rules and Regulations section violated. 

7.5  RESPONSIBILITY AND LIABILITY 

Regulations: 

A. Both the person violating the Rules and Regulations and the operator employing 
that person or responsible for control of that person while at the Airport shall be 
responsible for taking corrective action and payment of any imposed penalty.   

B. In the case of a violation by a commercial ground transportation driver, the operator 
of the vehicle which the driver is using, operating or associating with at the time of 
the violation shall be liable for payment of the applicable penalty. 
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7.6  APPEALS 

A. Administrative Penalties and Suspension or Revocation of SAN ID Badges and 

Privileges 

Regulations: 

1. Individuals who receive a Notice of Violation may submit a written “Letter of 

Explanation” to the issuing Authority Department within five (5) business days 

after receipt of a Notice of Violation. Within ten (10) business days after issuance 

of a Notice of Violation, the issuing Authority Department will do all of the 

following:  (1) determine whether to confirm the Notice of Violation; (2) 

determine the administrative penalty imposed, if any; and (3) issue a decision 

letter with findings advising the recipient of these determinations. The Notice of 

Violation findings and any suspensions, revocations, or other administrative 

penalties may be appealed in writing to the Vice President, Operations or his/her 

designee within ten (10) business days of the date the decision letter is issued. 

Any request for appeal shall state the basis of the appeal and outline supporting 

facts. If an appeal is not filed within the ten (10) days, the suspension, revocation 

or administrative penalty shall become effective and any appeal filed thereafter 

may be denied. 

The Vice President, Operations or his/her designee may, without a hearing, 

immediately reverse an appealed suspension, revocation or administrative 

penalty based on the appeal, the notice of violation, and/or any other supporting 

documents. 

2. When an appeal is timely filed, the appeal shall be assigned to the Vice 

President, Operations or his/her designee as a hearing officer. The matter shall 

be heard no later than sixty (60) calendar days from the date of receipt of the 

request for appeal. The hearing shall be conducted as an informal administrative 

proceeding with the rules of evidence relaxed from strict judicial practice; e.g., 

hearsay evidence may be admissible. All parties may be represented by legal 

counsel, witnesses shall be sworn and be subject to cross-examination, and 

cumulative or repetitive evidence may be excluded.  

The hearing officer may uphold the suspension, revocation or administrative 

penalty specified in the notice of violation or reverse or modify the decision 

which is the subject of the appeal, or make a different decision. The written 

decision of the hearing officer shall contain findings of fact and state reasons for 

the decision. A copy of the decision shall be sent to or personally served upon 

the parties within ten (10) business days of the conclusion of the hearing. 
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3. The decision of the hearing officer may be appealed in writing to the 

President/CEO within fifteen (15) business days from the date the hearing 

officer’s decision is sent or personally served. The decision of the President/CEO 

shall be based on the documents considered by the hearing officer. The 

President/CEO may uphold the suspension, revocation or administrative penalty 

or reverse or modify the decision which is the subject of the appeal, or make a 

different decision. 

4. The decision of the President/CEO shall be the final administrative remedy. 

There shall be no rehearing or reconsideration. The final decision shall be subject 

to judicial review pursuant to California Code of Civil Procedure Sections 1094.5 

and 1094.6. 

5. When a timely appeal has been filed, the suspension, revocation or 

administrative penalty shall be stayed pending the decision(s) of the hearing 

officer and/ or the President/CEO. However, when, in the opinion of the 

Authority, there is a clear and immediate threat to public safety, the Authority 

may enforce a suspension or revocation prior to a hearing being held. The 

penalized party may then request a hearing from the Authority within ten (10) 

business days from the date notice that the suspension or revocation is not 

stayed has been sent or personally served. If no expedited hearing is requested, 

the appeal shall proceed in the ordinary course and the suspension or revocation 

shall remain in effect pending the outcome of the appeal process. 

B. Suspension, Revocation and Denial of Ground Transportation Permits and  

 Services 

Authority Code § 9.22 (a) The President/CEO or his or her designee (the 
“President/CEO”) of the San Diego County Regional Airport Authority (the 
“Authority”) shall suspend, revoke or deny the Ground Transportation Service 
Permit or driver permit, as applicable, for failure to comply with any of the 
provisions of Sections 9.01 to 9.13, inclusive, of this Code pertaining to ground 
transportation services. Any such suspension or revocation shall be separate from 
any civil or criminal proceedings and shall not be a basis for relief of liability or 
responsibility pursuant to the proceedings. The action of the President/CEO shall 
be subject to the appeals provisions provided herein. 

(b) Upon a determination by the President/CEO that a Permit Holder, operator of 
a vehicle or Taxicab, or applicant falls within the provisions of subsection (a) 
above, the Permit Holder or applicant, as the case may be, shall be notified of the 
suspension, revocation or denial and the manner in which such action may be 
appealed. 
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(c) The Permit Holder or applicant shall be notified that they may file a written 
appeal with the President/CEO. Each appeal must be perfected by a letter 
addressed to the President/CEO and delivered to the Authority Clerk, or 
postmarked with the United States Postal Service, within ten business days of the 
date notice of the decision of the President/CEO addressed to the party making 
the appeal is placed with the United States Postal Service, which letter of appeal 
must state that an appeal from the decision of the President/CEO is desired. If no 
appeal is filed within the said ten days, it shall be grounds to deny a hearing and 
any untimely filed appeal shall be dismissed by the Hearing Officer. A suspension 
or revocation shall immediately become effective if an appeal is not timely filed 
within the ten business days. If an appeal is timely filed, the revocation or 
suspension shall be stayed pending the final determination of the appeal. In the 
event the permit, which is the subject of the action, expires and a new permit is 
issued to the same operator prior to the suspension or revocation taking effect 
and being fully carried out, or prior to final decision on appeal, the new permit 
shall be issued conditioned upon and shall be subject to the pending suspension 
or revocation. If no appeal is taken, said new permit shall be so suspended or 
revoked. If on appeal and suspension or revocation is the final decision, the new 
permit shall be so suspended or revoked. There shall be no requirement for 
further notice or hearing regarding the new permit. 

(d) When an appeal is timely filed, the President/CEO shall cause the appeal to be 
assigned to a Hearing Officer. The matter shall be heard no later than 60 calendar 
days from the date of the filing of the appeal. The Hearing Officer shall notify the 
parties in writing of the time, date and place of the hearing. The notice shall be 
sent to the appellant by registered or certified mail, or hand-delivery. The Hearing 
(the “Hearing”) is an informal administrative proceeding with the rules of 
evidence relaxed from strict judicial practice. In that regard, hearsay evidence is 
admissible. All parties may be represented by legal counsel, witnesses shall be 
sworn and be subject to cross-examination, and cumulative or repetitive evidence 
should not be admitted. The Hearing Officer may subpoena witnesses and 
establish additional procedures within the provisions of California Government 
Code Sections 11507.5 through 11511 and as may be required to serve the 
interest of justice. The Hearing Officer may uphold the suspension, revocation or 
denial or reverse or modify the decision which is the subject of the appeal, or 
make a different decision. A copy of the decision of the Hearing Officer specifying 
findings of fact and reasons for the decision shall be furnished to the parties 
within ten business days of the conclusion of the Hearing. 

(e) The final decision of the Hearing Officer shall be the final administrative 
remedy. There shall be no rehearing or reconsideration. The final decision shall be 
subject to judicial review pursuant to California Code of Civil Procedure Sections 
1094.5 and 1094.6. 



San Diego International Airport 
Rules and Regulations 
 

Section 7 – Administrative Procedures and Penalties      Page 138 of 145 
v7.0 – July 2019 

(f) An exception to the hearing provisions above shall be made when, in the 
opinion of the Authority, there is a clear and immediate threat to the safety and 
protection of the public, the Authority may suspend or revoke a permit prior to a 
Hearing being held. The Authority shall prepare a written notice of suspension or 
revocation which includes a statement of the action, a concise explanation of the 
reasons for the action, the statutory basis relied upon for such action, and an 
explanation of the Permit Holder’s right to request a Hearing from the Authority. 
Such notice shall be either sent by certified mail to the Permit Holder or be 
personally delivered. The Permit Holder may request a Hearing from the 
Authority within five business days of receipt of notification that the permit has 
been suspended or revoked in the manner provided above in Subsection (c). The 
Hearing Officer shall notify the appellant of time and place of such Hearing and 
the Hearing shall be conducted in the manner prescribed in this Section. The 
Hearing shall be held not more than 15 business days from the date of receipt of 
said request for Hearing. The suspension or revocation shall not be stayed during 
pendency of said appeal Hearing. 

(g) It shall be unlawful for any person to operate any Ground Transportation 
Service Vehicle from a facility or airport under the Authority’s jurisdiction 
providing any ground transportation from such facility or airport during the 
period of any suspension or revocation of the permit or the driver’s permit. 

(h) No person shall use or give permission to use any vehicle or Taxicab to provide 
any ground transportation service from a facility or airport under the Authority’s 
jurisdiction during the period of any suspension or revocation of the permit. 

(i) When a permit has been suspended or revoked, the operation of any vehicle or 
taxicab authorized by such permit shall cease. 
 

C. Towed Vehicles   

 

Regulations: 

1. Individuals who receive a Notice of Storage may submit a written “Request 

for Poststorage Hearing” to the issuing Authority Department within ten 

(10) business days after of the date appearing on the Notice of Storage. 

2.  When an appeal is timely filed, the appeal shall be assigned to the Vice 

President, Operations, or his/her designee, as a hearing officer.  The hearing 

officer may not be the same person who directed the storage of the vehicle.  

The matter shall be heard no later than forty-eight (48) hours from the date 

of receipt of the request for appeal, excluding weekends and holidays.  The 

hearing shall be conducted as an informal administrative proceeding with 
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the rules of evidence relaxed from strict judicial practice; e.g., hearsay 

evidence may be admissible.  All parties may be represented by legal 

counsel, witnesses shall be sworn and be subject to cross-examination, and 

cumulative or repetitive evidence may be excluded.  

3.  The decision of the hearing officer may be appealed in writing to the 

President/CEO within fifteen (15) business days from the date the hearing 

officer’s decision is sent or personally served.  The decision of the 

President/CEO shall be based on the documents considered by the hearing 

officer. The President/CEO may uphold the parking fees or reverse or modify 

the decision which is the subject of the appeal, or make a different decision. 

4.  The decision of the President/CEO shall be the final administrative remedy.  

There shall be no rehearing or reconsideration.  The final decision shall be 

subject to judicial review pursuant to California Code of Civil Procedure 

Sections 1094.5 and 1094.6. 
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7.7  SCHEDULE OF ADMINISTRATIVE PENALTIES 

 

 Section Number: Violation: Consequences (*): Authority Code 
Reference: 

2.3 Smoking & Cannabis Use Smoking in Violation of 
California State Law 

G Authority Code § 7.03, 
Authority Code § 8.12 
(i).   

2.11 Obstructions and 
Roadway Use 

Violation of 
Obstructions and 
Roadway Use 
provisions 

G Authority Code § 7.12 
(a, b & c). 

2.18 Restricted Areas  Improper Entrance or 
allowing unauthorized 
entrance into 
Restricted Area(s) 

G  

2.18.3 Restricted Areas Improper personnel 
escort procedures 

G  

2.19.A Badges/Display of SAN 
Identification (ID) Badge 

Failure to display or 
properly display SAN 
Identification (ID) 
badge 

G  

2.19.D Badges/Unauthorized 
Uses of Badges 

Use of Another 
Person’s SAN 
Identification (ID) 
badge or permitting 
use of One’s own SAN 
Identification (ID) 
badge by another 
person 

R, G  

2.19.G Badges/Lost or Stolen Lost or Stolen badge M, G ($75 per 
occurrence. After third 
loss, badge privilege will 
be permanently 
revoked) 

 

2.20 Security Equipment and 
Directives 

Unauthorized testing of 
checkpoint, screening 
or security systems 

G  

2.20 Security Equipment and 
Directives 

Failure to remain at an 
inadvertently activated 
security alarm until an 
authorized officer of 
the Authority or other 
security 
representatives arrive, 
determine cause of 
activation and verify 
the individual's 
authority to access that 

G Authority Code § 7.07 
(c) 
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portion of such 
facilities or airports  

3.2.3 Airport Use Regulations   Authority Code § 9.40 

3.2.5.A Ramp Operations Failure to keep ramp 
areas clean and free of 
all debris; failure to 
provide and maintain 
proper FOD containers 

G  

Section Number: Violation: Consequences (*): Authority Code 
Reference: 

3.2.7.C Charter Flight and 
Itinerant Operations 

Improper vehicle escort 
procedures 

G  

3.2.11 Maintenance and Repair 
of Aircraft 

Cleaning, maintenance 
and repair of aircraft or 
Ground Service 
Equipment (GSE) 
without authorization 
and/or in unauthorized 
locations 

G  

3.3.1 Air Operations Area 
(AOA) Driver’s Permits 

Driving on the Airside 
Operations Area (AOA) 
without State issued 
Drivers License or 
airport issued drivers 
permit 

G  

3.3.4.A Vehicle 
Operations/Motor Vehicle and 
Equipment Operations around 
Aircraft 

Failure to yield right-of-
way to aircraft; driving 
a vehicle or equipment 
in front of taxiing 
aircraft 

G  

3.3.4.A.7 Vehicle 
Operations/Motor Vehicle and 
Equipment Operations around 
Aircraft 

Driving a vehicle or 
equipment across any 
active loading lane, 
that is, between the 
aircraft and the 
terminal gate or bus 
when passengers are 
being boarded or 
disembarking 

G  

3.3.4.B Vehicle 
Operations/Parking 

Parking violations on 
the Air Operations Area 
(AOA) 

G  

3.3.4.C Vehicle 
Operations/Speed Limits and 
Operations on the Air 
Operations Area (AOA) 

Speeding on the Air 
Operations Area (AOA) 

G  

3.3.5 Vehicle 
Operations/Vehicles Operating 
on Movement Areas 

Unauthorized vehicle 
operations on 
movement areas 

R, G  
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3.4.5 and 3.4.6 Fueling 
Operations and Fuel Service 
Vehicles 

Violation of any fuel 
service vehicle 
provisions 

G Authority Code § 8.11 
(b, c,d & e, g, h & i), 
Authority Code § 8.11 
(f) 

3.4.7.C Fuel Spills/Safety and 
Clean Up Procedures 

Failure to clean-up any 
fuel spills or failure to 
follow any other fuel 
spill response 
procedures, which 
include making all 
proper notifications 

G Authority Code § 8.11 
(j) 

3.4.8.A & B Lavatory Chemical 
and/or Lavatory Waste 
Spills/Reporting and Safety and 
Clean Up Procedures 

Failure to clean-up any 
lavatory chemical 
and/or lavatory waste 
spills or failure to 
follow any other spill 
response procedures, 
which include making 
all proper notifications. 

G  

3.4.9 Foreign Object Debris Failure to keep ramp 
areas clean and free of 
all debris; failure to 
provide and maintain 
proper FOD containers 

G  

4.2.A Conducting Business In 
Common Areas 

Conducting business 
in common areas; 
prohibited use of 
premises 

G Authority Code § 8.41 
(a & b) 

4.3 Cleanliness Keeping leased area 
clean and free of 
rubbish and trash 

G  

4.5.B.3 
Security/Construction/Perimeter 
Fence and Gate Security 

Perimeter fence and 
gate security 

G  

4.5.B.4 
Security/Construction/Doorway 
Security 

Doorway Security G  

4.7 Care of Building Care of building; 
windows and doors, 
baggage storage 
cases, tenant 
restrooms, exterior 
surfaces, utility 
systems, isolated 
operations (i.e. 
hallways, 
passageways, 
stairwells, employee 
ramp side restrooms, 
trash compactor areas 
etc.) 

G  



San Diego International Airport 
Rules and Regulations 
 

Section 7 – Administrative Procedures and Penalties      Page 143 of 145 
v7.0 – July 2019 

4.9 Signage and Tenant 
Advertising 

Signage and Tenant 
Advertising 

G  

4.12 Noise Noise; violation of any 
excessive noise 
between 10PM and 
7AM or as otherwise 
directed by Authority 
tenant advisory, 
construction notice or 
other lawful 
instruction 

G  

4.14 Electronic Equipment Electronic equipment 
(Portable radios, 
iPods, boom boxes, 
etc.) playing in public 
spaces  

G  

4.15 Queuing Lines and 
Stanchions 

Ticket counter and 
gate queuing;  
Unauthorized queuing 
equipment other than 
typical 3-foot high 
chrome stanchions 
with black straps  

G  

5.4 Commercial Transportation 
Vehicles  

Ground 
transportation permit 
required 

G Authority Code § 
9.11(a) 

5.4 Commercial Transportation 
Vehicles  

Permit fees (non-
payment) 

G Authority Code § 
9.12(b) 

5.4.A Commercial 
Transportation Vehicles  

Lawful order  S, G Authority Code § 
9.21(i)1 

5.4.A Commercial 
Transportation Vehicles  

Authority Rules and 
Regulations 

G Authority Code § 
9.21(i)2 

5.4.A Commercial 
Transportation Vehicles  

Public Utilities 
Commission 
Regulations 

G Authority Code § 
9.21(i)3 

5.4.A Commercial 
Transportation Vehicles  

MTS regulations G Authority Code § 
9.21(i)3 

5.4.B.3. Commercial 
Transportation Vehicles  

Failure to 
display/maintain 
transponder 

S, G Authority Code § 9.12 
(c) 

5.4.B.3. Commercial 
Transportation Vehicles  

Decal/AVI 
transponder 

G Authority Code § 
9.12(c)1 

5.4.B.3. Commercial 
Transportation Vehicles  

Evade AVI readers S, G Authority Code § 
9.12(c)2 

5.4.B.5.C. Commercial 
Transportation Vehicles  

Driver permit 
required 

G Authority Code § 9.13 
(a) 

5.4.B.6 Commercial 
Transportation Vehicles  

Service complaints 
(non-compliance) 

G Authority Code § 9.17 

5.4.E Commercial 
Transportation Vehicles  

Notify change of 
address 

G Authority Code § 
9.22(j) 
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5.4.F Commercial Transportation 
Vehicles  

Insurance (failure to 
maintain) 

S, G Authority Code § 9.14 

5.4.F Commercial Transportation 
Vehicles  

Threat to the safety 
and protection of the 
public 

S, G Authority Code § 
9.22(f) 

5.4.G Commercial 
Transportation Vehicles  

Records (failure to 
provide) 

G Authority Code § 9.16 

5.4.I Commercial Transportation 
Vehicles  

Vehicle condition 
(owner/driver) Minor  

G Authority Code § 
9.21(a) 

5.4.I Commercial Transportation 
Vehicles  

Vehicle condition 
(owner/driver) Major 

G Authority Code § 
9.21(a) 

5.4.J Commercial Transportation 
Vehicles  

Driver identification G Authority Code § 
9.21(b) 

5.4.K Commercial 
Transportation Vehicles  

Designated Pickup 
Zone 

G Authority Code § 
9.21(c)1 

5.4.K Commercial 
Transportation Vehicles  

Must transit hold lot G Authority Code § 
9.21(c)4 

5.4.K Commercial 
Transportation Vehicles  

Driver to remain at 
vehicle (hold lot) 

G Authority Code § 
9.21(c)6 

5.4.K Commercial 
Transportation Vehicles  

Driver to remain in 
vehicle at stand 

G Authority Code § 
9.21(c)7 

5.4.K Commercial 
Transportation Vehicles 

Failure to move taxi 
forward 

G Authority Code § 
9.21(c)8 

5.4.K Commercial 
Transportation Vehicles  

Soliciting by taxi or 
VFH driver/owner 

G Authority Code § 
9.21(c)9 

5.4.N Commercial 
Transportation Vehicles  

Driver personal 
grooming 

G Authority Code § 
9.21(e)1 & 2 

5.4.N Commercial 
Transportation Vehicles  

Driver Attire G Authority Code § 
9.21(e)1 &2  

5.4.O Commercial 
Transportation Vehicles  

Duty to transport (taxi 
& VFH) 

S, G Authority Code § 
9.21(f) 

5.4.P Commercial 
Transportation Vehicles  

Non-discrimination S, G Authority Code § 
9.21(g) 

5.4.Q Commercial 
Transportation Vehicles  

Fares by meter or 
tariff, receipts 

S, G Authority Code § 
9.21(h) 

5.4.S.3 Spare Taxicab Use Policy Violation of Spare 
Taxicab Use Policy 

G  

5.4.S.6 Commercial 
Transportation Vehicles  

Failure to follow 
Authority credit card 
requirements 

G  

6.0 Fire, Safety and Hazardous 
Materials 

Violation of fire 
prevention/protection 
and/or hazardous 
material management 
procedures 

G Authority Code § 7.02 
(a), Authority Code § 
8.12 (a), Authority 
Code § 8.12 (b), 
Authority Code § 8.12 
(c), Authority Code § 
8.12 (d), Authority 
Code § 8.12 (e), 
Authority Code § 8.12 
(f), Authority Code § 
8.12 (g), Authority 
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Code § 8.12 (h), 
Authority Code § 8.12 
(i), Authority Code § 
8.50 (a), Authority 
Code § 8.51 (a), 
Authority Code § 8.51 
(b), Authority Code § 
8.51 (c),     

6.2 A Fire Alarms Violation on on-
emergency activation 
of an Airport fire 
alarm system due to 
negligent or willful 
behavior 

G, M (1st violation up to 
$1,000; 2nd violation up 
to $2,000; 3rd violation 
up to $4,000; (All 
subsequent violations 
up to $8000) 

 

6.2.B.2 Fire Extinguishers Violation of duty to 
provide, maintain or 
ensure wheeled fire 
extinguisher at ramp 

G  

G = warning, suspension or revocation of a SAN ID badge, termination of any airport agreement or Airport 
Ground Transportation Service Permit, loss of AOA driving privileges, monetary administrative civil penalty, 
administrative letter of correction, and/or attendance at additional training                                                                                                                                                                                                                                                           
S = mandatory suspension                                                                                                                                                                                                                                            
R = mandatory revocation                                                                                                                                                                                                                                             
M = monetary penalty as specified                                                                                                                                                                                                                                                 
Where two letters are listed, the first letter designates a mandatory consequence of violation. A second 
letter indicates additional consequences of violation applied at the discretion of the Authority.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
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Storm Water Quality Inspection For Industrial/Commercial/Municipal Facilities 

Inspector Name: Date: Time: 

Contact Information 

Business Name_______________________________________________________________________________ 

Business Type________________________________________________________________________________ 

Mailing Address_______________________________________________________________________________ 

Business Telephone # _______________________________  Business Fax # _____________________________ 

On-Site Contact #1__________________________________ Title:______________________________________ 

Phone #______________________________ Cell Phone # _______________________________ 

On-Site Contact #2__________________________________ Title:______________________________________ 

Phone #______________________________ Cell Phone # _______________________________ 

Environ Contact  ____________________________________ Title:______________________________________ 

Phone #______________________________ Cell Phone # _______________________________ 

Subtenants:       Yes    No        If yes: 

Name_____________________ Contact  ________________________Phone:____________________________ 

Name_____________________ Contact  ________________________Phone:____________________________ 

Vendors:    Yes    No        If yes: 

Name_____________________ Contact  ________________________Phone:____________________________ 

Name_____________________ Contact  ________________________Phone:____________________________ 

Facility/Operation/Site Information 

Principal activity:_______________________________________________________________________________ 

Does facility/operation have an Individual NPDES Permit?       Yes    No 

If yes, provide WDID (Permit) #: _________________________________ 

Does facility/operation maintain SWPPP and/or BMP Plan?  Yes    No 

Does facility/operation maintain Hazmat Business Plan?  Yes    No 

Has facility/operation conducted previous storm water monitoring/or sampling programs?     Yes    No 

Initial Observations 

Nearest MS4 conveyance inlet:   Approx. distance to MS4:   < 200 ft.  200 – 1000 ft.  > 1000 ft.  

Discharge observed?    Yes    No If yes, describe:   

Additional comments: 

Tenant Summary Sheet 

Verify/update “Tenant Description and Primary Industrial Activities:” Correct/Adequate 

Updates, please describe:______________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________  

Print Name of Facility/Operation Representative:_____________________________________________________________ 

Inspector’s Signature:______________________________________________________________________ Date:_______________________ 



BMPs N/A Fully Partial Not Comments 

Storm Water Discharges 

Does storm water from this facility/operation 
enter the MS4?   

Does the storm water run-off from this 
facility/operation discharge into a wastewater 
treatment process or sanitary sewer or dead-
end sump area with pump? 

BMPs N/A Fully Partial Not Comments 

 SC01 - Non-Storm Water Management  Not Applicable at this Facility/Operation

  Identify significant materials which could have 
the potential to discharge to storm drains. 

 Oil and Grease  Solvents     Paint  Deicing/Anti-Icing Fluids

 Cleaning Solutions   Lubricants    Anti freeze   Battery Acid  Fuel

 Pesticides/Herbicides/Fertilizers  Metals   Deicing/Anti-Icing Fluids

 Sediment  Fire Fighting Foam  Dumpster Wastes  Landscape Wastes

 Floatables  Lavatory Chemical Wastes  Potable Water System Chemicals

 Rubber Particulates  Other:

SC01-01.  Are the Airport Operations (619-400-
2710) and the Airport Authority Environmental 
Affairs Department (619-400-2784) notified if 
there is any evidence of illicit connections or 
illegal discharges? 

SC01-02.  Have employees, tenants and the 
public been educated about avoiding non-storm 
water discharges? 

SC01-03.  Are outdoor water supplies (hose 
bibs) limited and posted with appropriate use 
signs to discourage uses that may pollute the 
storm drain system/receiving waters? 

SC01-04.  Is the site free of evidence of illicit 
connections and illegal discharges? 

SC01-05. Are landscaped areas not being 
irrigated during a forecasted rain event or 48 
hours after a rain event? 

SC01-06. Are the irrigation systems and 
landscaped areas being inspected on a regular 
basis to prevent prohibited over-irrigation and 
identify any leaks? 

SC01-07. Is air conditioning or refrigerator 
condensation being directed to landscaping, 
porous surface, into the sanitary sewer, or 
being reused? 

SC01-08. Is the satellite water-tracking system 
being used to irrigate landscaped areas, to 
apply correct levels of soil moisture, and are 
City water restriction guidelines being followed? 

SC01-09. Is an hand-held hose equipped with 
positive shutoff nozzle, hand-held water 
container, or timed sprinkler system being used 
to irrigate landscaped areas? 

SC01-10. Is over-irrigation of landscaped areas 
prohibited? 



Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC02A - Outdoor Equipment Ops and Maintenance Areas  Not Applicable at this Facility/Operation 

  Identify significant materials used at the 
facility/operation, associated with equipment 
operations and maintenance. 

 Oil and Grease  Fuel  Solvents     Paint

 Cleaning Solutions   Lubricants    Anti freeze  Battery Acid

 Other:

SC02A-01.  Are storm drains located directly 
within equipment operations and maintenance 
areas? 

SC02A-02.  Is there a designated equipment 
ops and maintenance area with overhead cover 
for pollutant sources and/or activity areas? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC02B - Aircraft, Grnd Vehicle & Eqpmnt Maintenance  Not Applicable at this Facility/Operation 

  Identify significant materials used at the 
facility/operation, associated with 
maintenance/repair. 

 Oil and Grease  Fuel  Solvents     Paint

 Cleaning Solutions   Lubricants   Anti freeze   Battery Acid

 Other:

SC02B-01.  Are employees trained in safe 
vehicle and equipment operations and 
maintenance? 

SC02B-02.  Are storm drains located directly 
within the aircraft, vehicle and equipment 
maintenance area? 

SC02B-03.  Is there a designated aircraft, 
vehicle and equipment maintenance area that 
is either indoors or covered, bermed, enclosed, 
or sloped/positioned away from the MS4? 

SC02B-04. Is equipment regularly inspected 
and tested?  



SC02B-05.  Are visual observations performed 
to detect fluid leaking from aircraft, vehicles, 
and equipment? Are drip pans put under leaks 
if needed? 

SC02B-06.  Are aircraft vehicles and equipment 
maintained in good condition to prevent or 
correct any leakage of oil or other fluids? 

SC02B-07.  Are drip pans used during 
maintenance? 

SC02B-08.  Are drip pans or other open 
containers containing fluid left around? Are 
fluids regularly transferred for recycling or 
proper disposal?  

SC02B-09.  Is the use of solvent minimized and 
less toxic solvent used whenever possible? If 
solvents cannot be avoided, are parts cleaned 
and/or drained in self-contained sinks or drum 
units? Are these units checked regularly for 
leaks? 

SC02B-10.  Are mechanical parts, equipment, 
and vehicles waiting for repair/removal stored 
under cover and away from drains? 

SC02B-11.  Are spill response materials stored 
in maintenance areas and on maintenance 
vehicles? Are used absorbent materials 
collected/removed and properly disposed of? 

SC02B-12.  Are fluids and batteries removed 
from salvage vehicles and equipment and 
properly disposed of? 

SC02B-13.  Are obsolete and inoperable 
vehicles and equipment properly disposed of? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC02C – Electric Vehicle Maintenance  Not Applicable at this Facility/Operation 

  Identify significant materials used at the 
facility/operation, associated with 
maintenance/repair. 

 Battery Acid  Metals  Vehicle Fluids

 Other:

SC02C-01.  Are batteries being overcharged in 
electric vehicles? 

SC02C-02.  Are electric vehicles parked in cool 
and dry areas when not in use? 



SC02C-03.  Are acid resistant drip pans 
sprinked with a battery acid neutralizing agent 
being used when filling or cleaning electric 
vehicles?  Is waste being properly disposed? 

SC02C-04. Are battery acid neutralizing kits 
located adjacent to charging stations and are 
properly maintained?  Is spill response material 
after use properly disposed of in an appropriate 
manner?  

SC02C-05.  Are electric vehicle batteries being 
overfilled?  (Is there staining or residue on the 
ground signaling spillage?) 

SC02C-06.  Is maintenance on electric vehicles  
or batteries being filled avoided during rain 
events? 

SC02C-07.  Are batteries being stored inside 
buildings in cool and dry places?  Are batteries 
being stored on a nonreactive impervious 
surface with a cover if stored outside? 

SC02C-08.  Are the battery case and terminals 
being cleaned regularly or when there is a 
buildup of corrosion?  Is the cleaning done with 
a rag wetted down with a solution of water and 
battery acid neutralization agent?  Is the 
wastewater being captured and disposed as 
hazardous waste? 

SC02C-09.  Is petroleum jelly or grease being 
applied on battery terminals in order to slow 
down the corrosion process? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC03 - Aircraft, Ground Vehicle and Equipment Fueling    Not Applicable at this Facility/Operation 

  Identify significant materials used at the 
facility/operation, associated with vehicle and 
equipment fueling. 

 Fuel  Other

SC03-01.  Is there a designated fueling area 
that is covered, bermed, enclosed or sloped 
away from the MS4? 

SC03-02.  Are storm drains located directly 
within fueling areas? 

SC03-03.  Are tanks, piping and valves labeled, 
regularly inspected and kept in good condition? 

SC03-04.  Are absorbent booms, spill kits or 
vacuum equipment present in fueling areas or 
on fueling vehicles? 

SC03-05.  Are fueling areas regularly 
inspected? 



SC03-06.  Are major fueling operations 
monitored? 

SC03-07.  Is secondary containment or cover 
used when transferring fuel from a tanker truck 
to a fuel tank? 

SC03-08.  Are leak, overfill protection and spill 
prevention devices used for tanks and piping? 

SC03-09.  Are automatic shut-off mechanisms 
used for fuel tankers and hose connections? 

SC03-10.  Are fuel tanks topped off? 

SC03-11.  Is access to fuel tanks and fueling 
vehicles restricted? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC04 - Aircraft, Grnd Vehicle and Equipment Cleaning     Not Applicable at this Facility/Operation 

  Identify significant materials at the 
facility/operation associated with vehicle and 
equipment cleaning. 

 Oil and Grease  Solvents     Cleaning Solutions

 Lubricants    Anti freeze   Other:

SC04-01.  Are vehicles, equipment, and 
washing areas kept clean and free of waste? 

SC04-02.  Are dry washing and surface 
preparation techniques used where feasible? 

SC04-03.  Are storm drains located directly 
within wash areas?  

SC04-04.  Are pigs and cover mats used to 
cover all catch basins in the surrounding area 
to contain the wash water during washing 
activities? 

SC04-05.  Are all washing activities performed 
in a designated area that captures,filters and 
recycles wash water (eg at new Wash Bay)? Or 
is reclaimed water used and wash water 
diverted to a structural treatment control BMP, 
sanitary sewer, or dead end sump with pump? 

SC04-06.  Are routine visual observations 
performed on washing activities and nearby 
storm drains to detect and prevent discharges 
from cleaning activities? 

SC04-07.  Are excess materials such as 
drippings and residue removed by using 
vacuum methods? Are all waste materials 
properly disposed of? 



SC04-08. Is a hand-held hose equipped with a 
positive shut-off nozzle being used to wash 
vehicles? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC05 -  Aircraft Deicing/Anti-Icing  Not Applicable at this Facility/Operation

  Identify significant materials used at the 
facility/operation, associated with aircraft 
deicing/anti-icing. 

 Ethylene Glycol  Propylene glycol  Other:

SC05-01.  Are deicing/anti-icing operations 
performed only in designated areas that are 
covered, bermed, enclosed, or 
sloped/positioned away from the MS4? 

SC05-02.  Are deicing/anti-icing operations 
monitored regularly to ensure quantities of 
fluids used are at a minimum while not 
jeopardizing aircraft safety and operation? 

SC05-03.  Are all fluids captured or diverted to 
a treatment control BMP, recycling system, 
sanitary sewer, or dead end sump with pump? 

SC05-04.  Are the designated anti-icing/deicing 
ramp areas cleaned following deicing/anti-icing 
operations with wet-type sweepers to remove 
and properly dispose of deicing fluids from the 
paved areas?  

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC06 - Outdoor Loading/Unloading of Materials   Not Applicable at this Facility/Operation



  Identify significant materials loaded or 
unloaded at the facility/operation. 

 Oil and Grease  Fuel  Pesticides/Herbicides/Fertilizers

 Solvents  Cleaning Solutions     Battery Acid

 Other:

SC06-01.  Are contractors/haulers aware of 
and do they adhere to BMP specifications that 
are relevant to the loading and unloading of 
materials? 

SC06-02.  Are storm drains located directly 
within loading/unloading areas? 

SC06-03.  Are loading/unloading areas graded, 
bermed, covered or otherwise protected to 
prevent contact with rainfall and storm water 
run-on and run-off? 

SC06-04.  Is loading/unloading equipment 
regularly checked for leaks? 

SC06-05.  Are drip pans or other containment 
measures used under hoses? 

SC06-06.  Are loading and unloading areas 
kept free of spills and debris by containing and 
absorbing leaks during transfers and spillage 
from hose disconnections or cargo pallets? Is 
residue or debris properly disposed of? 

SC06-07.  Are spill kits or other measures 
available to contain spills in accessible 
locations, near areas where spills may be likely 
to occur and/or to prevent tracking off-site?   

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC07 - Outdoor Material Storage  Not Applicable at this Facility/Operation

  Identify significant materials stored outdoors 
at the facility/operation. 

 Oil and Grease  Solvents     Paint  Deicing/Anti-Icing Fluids

 Cleaning Solutions   Lubricants    Anti freeze  Battery Acid  Fuel

 Pesticides/Herbicides/Fertilizers  Metals   Deicing/Anti-Icing Fluids

 Sediment  Fire Fighting Foam  Dumpster Wastes  Landscape Wastes

 Floatables  Lavatory Chemical Wastes  Potable Water System Chemicals

 Rubber Particulates  Other:

  Identify significant materials stored indoors 
and used outdoors at the facility/operation. 

 Oil and Grease  Solvents     Paint  Deicing/Anti-Icing Fluids

 Cleaning Solutions   Lubricants  Anti freeze   Battery Acid  Fuel

 Pesticides/Herbicides/Fertilizers  Metals   Deicing/Anti-Icing Fluids

 Sediment  Fire Fighting Foam  Dumpster Wastes  Landscape Wastes

 Floatables  Lavatory Chemical Wastes  Potable Water System Chemicals

 Rubber Particulates  Other:



SC07-01. Are outdoor material storage areas 
and equipment located directly in the path of 
storm drains?  

SC07-02. Do outdoor material storage areas 
have overhead cover and secondary 
containment?  

SC07-03. Are outdoor material storage areas 
prevented from contacting storm water run-on 
and run-off (e.g. by the use of berms, wood 
pallets etc.)? 

SC07-04.  Are material stockpiles covered and 
contained or erosion control practices 
implemented at the perimeter of the site and at 
any inlets or catch basins to prevent the off-site 
transport of eroded material? 

SC07-05.  Are wood products that have been 
treated with preservative chemicals either 
covered with tarps or stored indoors? 

SC07-06.  Are protection guards (bollards, 
posts, or guardrails) installed around ASTs and 
piping to prevent damage from vehicles or 
forklifts and any subsequent release? 

SC07-07.  Are regular inspections performed 
on tanks, storage containers, and berms to 
check for corrosion, structural failure, loose 
fittings, poor welds, leaks etc? Are repairs or 
replacements performed as needed? 

SC07-08. Are liquid materials in ASTs stored in 
double-walled, valved storage tanks or within 
concrete bermed secondary containment areas 
to provide the capacity to contain the entire 
volume of the single largest container with 
sufficient freeboard to contain precipitation? Is 
the area inside the curb sloped to a locked or 
valved drain? 

SC07-09. Is precipitation from bermed areas 
drained to the sanitary sewer if available or 
inspected and tested according to applicable 
regulations prior to its release to a storm drain? 

SC07-10. Is ponded storm water from bermed 
or containment areas properly disposed of? 

SC07-11. Does the facility/operation have and 
display a County Hazardous Materials Permit 
for hazardous materials storage? 

SC07-12. Is an accurate and up-to-date 
inventory maintained to record materials 
delivered and stored on site?  

SC07-13. Is permanent storage of equipment 
and materials in the bed of a truck always 
avoided? If temporary storage occurs, are 
these materials/equipment covered/contained? 

Additional Comments: 



 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

 SC08 - Waste Handling and Disposal                              Not Applicable at this Facility/Operation 

  Identify wastes stored, handled, disposed of 
or recycled at the facility/operation. 

I  O  Oil and Grease     I  O   Lubricants      I  O   Anti freeze       

I  O   Solvents     I  O   Cleaning Solutions      I  O   Trash     

I  O   Other:                                                              (I=indoors; O=outdoors) 
 
 

SC08-01. Does facility/operation make efforts 
to reduce amount of waste generated (e.g. use 
only amount needed, use solvents more than 
once, practice good inventory control, do not 
over-buy, purchase long-lasting products, etc.)?  

     

SC08-02.  Are materials recycled whenever 
possible? 

     

SC08-03.  Is there a designated 
waste/recycling area with restricted access? 

     

SC08-04.  Are waste/recycling areas located 
directly in the path of storm drains? 

     

SC08-05.  Is there secondary containment and 
cover provided for wastes? 

     

SC08-06.  Are wastes that are not contained or 
covered prevented from contacting storm water 
run-on and run-off (e.g. by use of berms)? 

     

SC08-07.  Are all dumpsters covered and kept 
closed and drain holes plugged? 

     

SC08-08.  Are waste collection and storage 
containers inspected frequently for leaks, spills, 
compromised structural integrity, and proper 
closure seal? 

     

SC08-09.  Are employees trained to properly 
handle and dispose of waste materials? 

     

SC08-10.  Are wastes and recyclable materials 
stored in appropriate containers, segregated, 
and properly labeled? 

     

SC08-11.  Are wastes characterized, where 
appropriate, and properly disposed of? 

     

SC08-12. Does facility/operation make efforts 
to prevent overflow of waste containers by 
timely pickup/service and removal? 

     

SC08-13.  Is dumpster cleaning performed in 
designated areas that are bermed to contain 
wash water? Are all collected fluids properly 
disposed of or discharged to the sanitary 
sewer?  

     

SC08-14.  Does facility/operation track waste 
generated, stored, and disposed? 

     



Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC09 - Building and Grounds Maintenance                     Not Applicable at this Facility/Operation 

  Identify significant materials used in/produced 
by building and grounds maintenance. 

 Oil and Grease      Pesticides/Herbicides/Fertilizers      Sediment  
 

 Landscape Wastes     Other:       

 

SC09-01.  Have all areas of exposed soil been 
treated to prevent erosion (e.g. landscaped, re-
vegetated, or contain erosion or sediment 
controls)? 

     

SC09-02.  Are all landscaped areas being 
weeded by hand? 

     

SC09-03.  Are integrated pest management 
methods implemented? Is the use of 
pesticides, herbicides, and fertilizers 
minimized, and are they used according to 
directions? 

     

SC09-04.  Are temporary BMPs such as 
portable booms and vacuum trucks used to 
contain water from outdoor building or structure 
wash down activities? Is reclaimed water being 
used where possible, and all waste water 
collected and properly disposed of through a 
permitted connection to the sanitary sewer? 

     

SC09-05. Are grass trimings, leaves, sticks, or 
other collected vegetation composted where 
possible, or appropriately disposed? 

     

SC09-06. Are stockpiled materials placed away 
from watercourses and drainage inlets and 
bermed and covered to prevent material 
release, or removed at the end of the day? 

     

SC09-07. Is spilled fertilizer being cleaned up 
on sidewalks or pavement before application of 
irrigation water and wash water properly 
disposed of?  

     

SC09-08. Is damaged asphalt repaired when 
degredation is observed? 

     

SC09-09. Is the exposure of galvanized or rusty 
metal structures to rainfall reduced where 
possible? 

     



Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC10 - Employee Training                                                 Not Applicable at this Facility/Operation 
 

SC10-01.  Is the facility/operation 
SWMP/SWPPP up to date, including 
completion of amendment pages? 

     

SC10-02.  Have employees and contractors 
been trained on storm water pollution 
prevention education covering all storm water 
issues,  implementation and effectiveness of 
BMPs, spill prevention and cleanup, hazardous 
materials management, right-to-know 
awareness, and SWMP or SWPPP 
implementation? 

     

SC10-03.  Are any additional training programs 
in place (e.g. Spill Plan implementation, the 
prohibition on cross-connections between 
sanitary sewers and storm drains, and 
contractor responsibility to comply with adopted 
BMPs)? 

     

SC10-04.  Does facility/operation have the last 
5 years of training records for current 
employees that have participated in the storm 
water pollution prevention education program 
and other related training programs? 

     

Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC11 - Lavatory Service Operation                                   Not Applicable at this Facility/Operation 

  Identify significant materials at the 
facility/operation associated with lavatory 
service operations. 

 Lavatory Chemicals      Lavatory Waste      Lavatory Truck Wash Water      
 

 Other:       
 

SC11-01.  Are triturator facilities covered and 
bermed with low roll-over type berms? 

     

SC11-02.  Are triturator facilities located directly 
in the path of storm drains? 

     



SC11-03.  Are all hoses and fittings used for 
transferring lavatory waste regularly inspected 
and all equipment kept in good condition? 

     

SC11-04.  Are absorbent booms, spill kits, and 
other containment equipment present on 
lavatory service equipment and at the triturator 
facility? 

     

SC11-05.  Are all mixing and transfers of 
surfactants and disinfectants performed within 
the covered and bermed triturator area or under 
a cover? 

     

SC11-06.  Are drip pans used when draining 
aircraft lavatory systems? Is collected drippage 
immediately dumped into the bulk storage tank 
on the lavatory service cart or lavatory service 
truck? 

     

SC11-07.  Are all spills of lavatory wastes and 
lavatory chemicals immediately cleaned and 
properly disposed of at the triturator facility? 

     

SC11-08.  Are all hoses, valves, and equipment 
secured when transporting lavatory waste? 

     

SC11-09.  Are lavatory truck 
cleanouts/backflushing and lavatory waste 
discharging to sanitary sewer connections 
performed ONLY at triturator facilities? 

     

SC11-10.  Are all hoses drained completely?      

SC11-11. Does lavatory service cart or truck 
have spill prevention equipment installed? 

     

SC11-12. Do temporary sanitary facilities have 
secondary containment and are located away 
from watercourses, drainage facilities, traffic 
circulation, and high wind areas? 

     

SC11-13. Are temporary sanitary facilities 
regularly inspected for leaks and spills?  Are 
temporary sanitation facilities being cleaned or 
replaced when necessary? 

     

Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC12 - Outdoor Washdown/Sweeping,                            Not Applicable at this Facility/Operation 

SC12-01.  Is sweeping and scrubbing 
equipment regularly inspected and maintained 
to ensure effectiveness at removing pollutants 
and to avoid leaks? 

     



SC12-02.  Are roads, ramp areas, apron areas 
and if feasible, runway/taxiway areas swept 
regularly? 

SC12-03.  Is sweeping performed during dry 
weather using dry sweeping techniques where 
feasible? 

SC12-04.  Are sweepers operated at 
manufacturer-recommended optimal speeds? 

SC12-05.  Are debris and sediment from 
sweeping properly disposed of? 

SC12-06.  Are outdoor washdown areas 
bermed to contain the wash water and to 
prevent run-on to adjacent areas? 

SC12-07.  Is the amount of water used during 
outdoor washdown activities minimized? 

SC12-08.  Is wash water collected and filtered 
and reused, or discharged to the sanitary 
sewer system through a permitted connection 
at designated and approved discharge facilities 
(i.e. dewatering bin)? 

SC12-09.  Does facility maintain records of the 
sweeping or scrubbing activities including the 
miles swept or scrubbed and the amount of 
waste collected? 

SC12-10. Is a water efficient filtering and 
recycling device used to wash sidewalks, and 
wash water prevented from entering the storm 
drain? 

SC12-11 Is reclaimed or recycled/filtered water 
used where possible? 

SC12-12 Are roads, ramp areas, and apron 
areas scrubbed on an as-needed basis? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC13 - Fire Fighting Foam Discharge  Not Applicable at this Facility/Operation

  Identify significant materials at the 
facility/operation associated with testing fire 
fighting equipment. 

 Aircraft Fire Fighting Foam  Other:

SC13-01.  Are fire fighting foam 
discharge/testing areas located directly in the 
path of storm drains? 



SC13-02.  Is fire fighting equipment regularly 
inspected and tested? 

     

SC13-03.  Is there a designated fire fighting 
foam testing area that captures or diverts all 
foam waste to a structural treatment control, 
sanitary sewer, or dead end sump with pump? 

     

SC13-04. Are sump(s) and/or oil water 
separator(s) serviced regularly? 

     

SC13-05.  Are fire fighting foam testing areas 
prevented from contacting storm water run-on 
and run-off or from reaching storm drains (e.g. 
by the use of berms or sandbags)? 

     

Additional Comments: 
 
 
 
 
 

 
 

BMPs N/A Fully Partial Not Comments 

SC14 - Potable Water System Flushing                            Not Applicable at this Facility/Operation 

  Identify significant materials used at the 
facility/operation, associated with aircraft 
potable water system flushing and water truck 
cleaning/flushing. 

 Purine          Chlorine Bleach               Other:           

SC14-01.  Are the aircraft potable water system 
or water truck cleaning/flushing areas located 
directly in the path of storm drains or surface 
pollutants? 

     

SC14-02.  Is there a designated 
cleaning/flushing area that captures or diverts 
all wastewater away from storm drains, or to a 
structural treatment control, sanitary sewer or 
dead end sump with pump? 

     

SC14-03.  Are cleaning/flushing areas 
prevented from contacting stormwater run-on 
and run-off (e.g. by the use of berms)? 

     

Additional Comments: 
 
 
 
 
 
 
 BMPs N/A Fully Partial Not Comments 

SC15 - Runway Rubber Removal                                     Not Applicable at this Facility/Operation 

  Identify significant materials generated by 
runway rubber removal activities. 

 Rubber Particles          Dirt Particles               Other:           



SC15-01.  Is the amount of water used during 
runway rubber removal activities minimized? 

     

SC15-02.  Is the waste water produced from 
runway rubber removal activities prevented 
from entering the storm drainage system by 
immediately collecting and properly disposing 
of it? 

     

SC15-03.  Are manual or mechanical cleaning 
methods (e.g. mechanical street sweepers) 
used to remove rubber particulates from the 
runway and adjacent paved areas following 
runway rubber removal activities?  

     

SC15-04.  Are storm drain inlets, catch basins, 
and runway drainage areas inspected following 
runway rubber removal activities for any 
resulting debris? Is debris removed and 
properly disposed of? 

     

SC15-05. Is reclaimed water used where 
possible? 

     

Additional Comments: 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC16 - Parking Lots                                       Not Applicable at this Facility/Operation 

SC16-01.  Are parking lots posted with “No 
Littering” signs and have regularly emptied and 
covered trash receptacles? 

     

SC16-02.  Are all parking lot areas swept 
regularly and accumulated debris and 
sediment removed? 

     

SC16-03.  Are sweepers operated at 
manufacturer-recommended optimal speeds? 

     

SC16-04.  Is sweeping in parking lot areas 
performed when the number of parked vehicles 
is lowest to maximize areas swept? 

     

SC16-05.  Does facility maintain records of the 
sweeping activities including the miles swept 
and the amount of waste collected? 

     

SC16-06. Are oily spots from parking lot 
surfaces cleaned with absorbent materials? 

     

SC16-07.  Are repairs to parking lot surfaces 
performed during periods of dry weather? 

     

SC16-08.  Are nearby storm drain inlets, catch 
basins, and manholes covered and sealed 
during parking lot repairs? 

     



SC16-09.  Are drip pans and absorbent 
materials used to catch and collect drips and 
leaks from paving equipment that is not in use? 

     

SC16-10.  Are hot bituminous materials used 
for parking lot repairs preheated and 
transferred or loaded away from storm drain 
inlets? 

     

SC16-11.  Are used absorbent materials, 
debris, and collected drips properly disposed 
of? 

     

SC16-12.  Does facility make efforts to avoid 
draining rooftop downspout drains onto paved 
parking lot surfaces? 

     

SC16-13. Are waste materials generated from 
parking lot repairs being removed by sweeping, 
vacuum, or other dry methods? 

     

SC16-14. Are waste materials and debris from 
parking lot repairs being stored in containers or 
in stockpiles with a cover and berm around 
them and away from storm drain inlets? 

     

Additional Comments: 
 
 
 
 
 

 

BMPs N/A Fully Partial Not Comments 

SC17 - Drainage System Maintenance                          Not Applicable at this Facility/Operation 

SC17-01 Are storm drains stenciled with “No 
Dumping” messages? 

     

SC17-02. Does facility/operation conduct 
routine self-inspections of the storm water 
drainage system? Does the Authority inspect 
the entire MS4 at least annually, between the 
dates of May 1 and September 30?  
 

     

SC17-03.  Are appropriate measures taken to 
prevent discharge during MS4 cleaning and 
maintenance?  

     

SC17-04.  Does facility clean and maintain 
storm drain inlets, catch basins, pipes, and 
other conveyance structures before the wet 
season and as needed? 

     

SC17-05.  Does facility clear open channels of 
accumulated litter in a timely manner? 

     

SC17-06.  Does facility properly dispose of all 
accumulated sediments, contaminants, debris, 
and waste water from cleaning and 
maintenance activities? 

     

SC17-07.  Does facility maintain records for all 
inspections, cleaning, and maintenance 
including the quantity of waste removed? 

     



Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC18 - Housekeeping  Not Applicable at this Facility/Operation

SC18-01. Does facility/operation regularly 
perform and document self-inspections and 
evaluations of the implemented BMPs? 

SC18-02.  Is facility/operational area kept clean 
and orderly? 

SC18-03.  Are trash receptacles covered and 
placed in appropriate locations? 

SC18-04.  Does facility sweep all operational 
areas at least once per week to prevent the 
accumulation of sediments, debris, and 
contaminants? 

SC18-05.  Are all debris and sediment from 
sweeping properly disposed of? 

SC18-06.  Are significant materials stored in 
the appropriate containers that are properly 
sealed and labeled? 

SC18-07.  Are significant materials stored 
within secondary containment? 

SC18-08.  Are significant materials stored in a 
restricted access area? 

SC18-09.  Are Material Safety Data Sheets 
(MSDSs) readily available for all significant 
materials? 

Additional Comments: 

BMPs N/A Fully Partial Not Comments 

SC19 - Safer/Alternative Products  Not Applicable at this Facility/Operation

SC19-01.  Does facility/operation use 
alternative products that are “Regionally 
Accepted” and are identified as non-toxic, less 
toxic or biodegradable? 

SC19-02.  Does facility maximize the purchase 
and use of products containing recycled 
materials?  



Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SC20 – Erodible Areas                                   Not Applicable at this Facility/Operation 

  Identify significant materials at the 
facility/operation associated with erodible 
areas. 

 Sediments      Other:       
 

SC20-01.  Are erosion control BMPs 
implemented to stabilize soils? 

     

SC20-02. Are wind erosion control BMPs 
implemented to control dust?  

     

SC20-03. Are effective perimeter controls 
maintained? 

     

SC20-04. Are loose soils and slopes stabilized 
by re-vegetation or non-vegetation stabilization 
methods prior to a forecast storm event? 

     

SC20-05. Is offsite material tracking prevented?      

SC20-06. Is all stormwater diverted away from 
erodible materials? 

     

Additional Comments: 
 
 
 
 
 
 
 BMPs N/A Fully Partial Not Comments 

SC21 – Construction Repair/Remodel               Not Applicable at this Facility/Operation 

  Identify significant materials at the 
facility/operation associated with construction 
activity. 

 Asphalt    Basic Materials       Concrete       Construction Material       Debris       
 

 Floatables       Fuel       Metals       Oil and Grease       Paint     Sediments 
 

 Sealants      Septic Wastes       Solvents       Suspended Soilds       Trash      
 

 Synthetic Organics     Vehicle Fluids    Other:          

SC21-01.  Are outdoor repairs and construction 
avoided during rain events or during any period 
the National Weather Service is forecasting 
50% chance of rain? 

     

SC21-02. Are inactive areas stabilized with 
temporary vegetation or non-vegetation 
stabilization methods? 

     

SC21-03. Are wind erosion control BMPs 
implemented to control dust and is traffic limited 
to stabilized roadways within the site where 
possible?   

     

SC21-04.  Are effective perimeter and 
runon/runoff controls maintained?   

     



SC21-05. Are inlet protection BMPs effectively 
maintained?   

     

SC21-06. Is there a stabilized construction 
entrance to prevent tracking? 

     

SC21-07. Are streets or paved areas swept of 
any loose dirt? 

     

SC21-08.  Are all chemicals, liquids, erodible 
landscape materials and fertilizers covered and 
contained when not in use? 

     

SC21-09. Is erodible landscape material 
application discontinued within 2 days prior to 
or during a forecasted rain event? 

     

SC21-10. Are stockpiles covered and bermed 
when inactive and before rain? Are plastic 
undersheets used when appropriate? 

     

SC21-11. Are waste containers covered at the 
end of each work day and when its raining?  

     

SC21-12. Are concrete washout areas in 
designated areas away from inlets and 
drainage courses?  Are concrete washout 
areas properly constructed and maintained? 

     

SC21-13. Do temporary sanitation facilities 
have secondary containment and are located 
away from watercourses, drainage facilities, 
and traffic circulation?   

     

SC21-14. Is water usage minimized and 
reclaimed water used where possible? 

     

SC21-15.  Are any particulate generating 
activities contained? 

     

SC21-16.  Are areas designated for fueling 
located away from storm drains? 

     

Additional Comments: 
 
 
 
 

 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

SR01 - Spill Prevention, Control and Clean up               Not Applicable at this Facility/Operation 

SR01-01.  Does facility/operation have current 
Spill Plan and spill prevention and response 
procedures? 

     

SR01-02.  Does facility/operation post a 
summary of the spill plan, and spill response 
procedures, at key locations, identifying the 
spill cleanup coordinators, location of cleanup 
equipment, and phone numbers of regulatory 
agencies to be contacted in the event of a spill?  

     



SR01-03.  Are relevant employees and 
contractors trained in the implementation of the 
Spill Plan and spill control procedures? 

     

SR01-04.  Are leak and spill prevention devices 
used? 

     

SR01-05.  Are adequate spill kits placed in 
appropriate locations? 

     

SR01-06.  In the event of a spill, does facility 
notify Airport Operations (619-400-2710), the 
Airport Authority Environmental Affairs 
Department (619-400-2784), and any agencies 
or companies identified in the Spill Plan or spill 
prevention and response procedures? 

     

SR01-07.  In the event of a spill or release, 
does facility immediately follow procedures 
identified in the Spill Plan or facility spill 
prevention and response procedures? 

     

SR01-08.  Does facility use only dry cleaning 
methods? 

     

SR01-09.  Are all used spill control and clean-
up materials properly disposed of?  

     

SR01-10.  Is waste water from washing 
activities captured by vacuum and properly 
disposed of, or diverted to a structural 
treatment control, sanitary sewer, or dead end 
sump with pump? 

     

Additional Comments: 
 
 
 
 
 
 
 

BMPs N/A Fully Partial Not Comments 

 

TC 01 - Structural Treatment Control BMPs         Not Applicable at this Facility/Operation 

  Identify each structural treatment control BMP currently implemented at this facility/operation.  

Detention Basin 
TC-22 

 
Vegetated Buffer Strip 

TC-31 
 

Infiltration Trench 
TC-10 

 

Wet Pond 
TC-20 

 
Harvest and Reuse 

TC-12 
 

Infiltration Basin 
TC-11 

 

Constructed Wetland 
TC-21 

 
Bioretention 

TC-32 
 

Water Quality Inlet 
TC-50 

 

Vegetated Swale 
TC-30 

 
Media Filter 

TC-40 
 

Multiple Systems 
TC-60 

 

Biotreatment 
MP-20 

 
Stormwater Filter 

MP-40 
 

Wet Vault 
MP-50 

 

Gravity Separator 
MP-51 

 
Drain Inlet Insert 

MP-52 
   



Other  

TC01-01.  Does facility regularly inspect, clean, 
and maintain all structural treatment control 
BMPs to prevent the accumulation or 
resuspension of oil, grease, floating debris and 
sediments? 

     

TC01-02.  During cleaning operations, are all 
effluent valves at the treatment control device 
closed, all standing water properly disposed of, 
and all accumulated waste removed? Are oil 
absorbent pads in the treatment control device 
replaced prior to the start of the wet season 
and as needed?  

     

TC01-03.  Are records for all inspections, 
cleaning, and maintenance of structural 
treatment control BMPs documented and 
maintained? 

     

TC01-04.  Is an annual inventory of all 
structural treatment control BMPs performed? 

     

Additional Comments: 
 
 
 
 
 
 

 

 
 
 
 
Photos:  Y   N  
 
 
Immediate “Action Items” Identified:   Y   N  
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COUNTY OF SAN DIEGO DEPARTMENT OF PUBLIC WORKS 

WATERSHED PROTECTION PROGRAM 5510 OVERLAND AVE., SUITE 410 
SAN DIEGO, CA 92123 

MS4 Outfall Visual Observation Field Datasheet  

New Site?     Yes     No       Source Investigation Follow-up for______________________ 

General Site Description      

Site ID Site Type Sample Event ID 

Location Sample Event Type 

Date Time Latitude  ° N  (NAD83) HU 

Staff TB Guide Longitude  ° W (NAD83) HSA 

Historical Outfall Dry 
Weather Flow Info: 

  Unknown   Persistent     Transient   Dry 

Conveyance 
(Check one only) 

 Concrete  
Channel 

 Natural Creek 
 Earthen 

Channel 
 Manhole  Outfall  Other______

Flow Status  Flowing  Ponded  Tidal        Dry 
Flow Reaches 
Receiving Water?   Yes     No 

 

Non-Stormwater Flow Source?     Yes   No   Unknown  

Evidence of Obvious IC/ID?*  Odor     Color    High Flow 
*Requires immediate follow-up

Potential Source     Ground Water      Irrigation Runoff   Permitted Discharge 
 Vehicle Washing       Power Washing    Pool/Spa Discharge     Water Line Break   
 Unknown          Tidal   Other______________________________________ 

Was Flow Source Eliminated?   Yes    No 
Notes:_____________________________________________________________________
__________________________________________________________________________   
Weather   Clear     Partly Cloudy       Overcast       Fog  
Last Rain    > 72 hours        < 72 hours but ≤ 0.1” 
Tide         N/A    Low    Incoming     High    Outgoing  Tide Height______ft. 

Outfall Structural Condition 

  Normal 
  Damaged 
  Scour Pond 
  Blockage 

Observations     

Odor  None  Sewage  Sulfides  Petroleum  Manure  Other 
Color  None  Yellow  Brown (Silty)  White (Milky)  Gray  Other 
Clarity  Clear  Cloudy(<4” vis)  Murky(>4” vis)  Other 
Floatables  None  Trash  Bubbles/Foam  Sheen   Algae  Biofilm  Other 
Deposit  None  Coarse Particulate  Fine Particulate  Stains/Minerals  Oily Deposit  Other 
Vegetation  None  Limited  Normal  Excessive  Other 
Biology  None  Insects  Algae  Snails     Fish   Birds  Cray Fish  Other 

MS4 Outfall Flow Estimate    
Width ft 
Depth ft 
Velocity ft/sec  
Length of Ponded Area ft 
 

Trash Present?   Yes     No      Trash Assessment   High (>400 pieces)    Medium (50 to 400 pieces)   Low (<50 pieces)  
Evidence of Illegal Dumping    Yes     No             Evidence of IIlegal Connection    Yes     No 
Accessibility     Easy        Moderate       Difficult   Critical Habitat 

Comments: 

Version June 20, 2013 

Flowing Pipe  Diameter _______ft. Depth________ft. Velocity_______ft/sec  
Bottle Fill        Volume_______ml      Time to Fill________seconds 
Leaf Float  Distance__________ft.   Time___________seconds 

Estimated Flow Rate  ___________   cfs    gpm 

cara.simonsen
Typewritten Text

cara.simonsen
Typewritten Text

cara.simonsen
Typewritten Text



COUNTY OF SAN DIEGO DEPARTMENT OF PUBLIC WORKS 

WATERSHED PROTECTION PROGRAM 5510 OVERLAND AVE., SUITE 410 
SAN DIEGO, CA 92123 

Site Type:  VOM (Visual Outfall Monitoring) – For sites that are within the visual outfall monitoring program. 
    A, B, C, D… (Source Investigation) – For locations that are aimed at source follow-up investigations. 

Sample Event Type: Visual Observation 
Confirmation 
Source Investigation 
Duplicate 
Blank 
Lab Standard 

Hydro. Unit Watershed 

902 Santa Margarita River 

903 San Luis Rey River 

904 Carlsbad Management Area 

905 San Dieguito River 

906 Los Penasquitos

907 San Diego River 

908 Pueblo San Diego

909 Sweetwater River

910 Otay River

911 Tijuana River

Watersheds 
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SIERRA ANALYTICAL
TEL:  949 • 348 • 9389
FAX:  949 • 348 • 9115
26052 Merit Circle • Suite 105 • Laguna Hills, CA • 92653

Client:

Client Address:

Turn Around  Immediate   24 Hour

Client Tel. No.: Time Requested:
 48 Hour   72 Hour

Client Fax. No.:  4 Day    5 Day

Client Proj. Mgr.:  Normal   Mobile

No. of
Containers

 Sampler Signature:  Shipped Via: Sample Disposal:

 Printed Name:  (Carrier/Waybill No.) Return to Client

 Relinquished By:  Date:  Received By: Lab Disposal *

 Company:  Time:  Company: Archive _____ mos.

 Relinquished By:  Date:  Received By: Other ________

 Company:  Time:  Company:

 Relinquished By:  Date:  Received By: Intact

 Company:  Time:  Company: Sample Seals
 Special Instructions:

Properly Labelled

Appropriate Sample Container

Rev: 021104

Date:______/______/______ Page: _________ of _________

______________________________________________________________

Client LOGCODE

Geotracker EDD Info:

Container 
Type

Sierra 
No. Date Time

DISTRIBUTION :  White - To Accompany Samples, Yellow - Laboratory Copy, Pink - Field Personnel Copy

PreservativeMatrix

 Date:

The delivery of samples and the signature on this chain of custody form constitutes 

authorization to perform the analyses specified above under SIERRA's Terms and 

Conditions, unless  otherwise agreed upon in writing between SIERRA and CLIENT.           

* -  Samples determined to be hazardous by SIERRA will be returned to CLIENT.

 Date:

 Time:

 Date: Total Number of Containers Received by 
Laboratory

 Time:

Site Global ID

CHAIN OF CUSTODY RECORD

Client Project ID:

Lab Work Order No.:

Analyses Requested

Client Sample ID.

Other __________________________________________________________

Storage Location _______________________________________________

 Time:

Total Number of Containers Submitted to 
Laboratory

Chilled - Temp (°C) ___________________________________________

Preservatives - Verified By ______________________________________

Field Point Names / 
Comments

_________________________________________________________________________________

1

2

3

4 FOR LABORATORY USE ONLY - Sample Receipt Conditions:
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Please visit the California State Water Resources Control Board website for the 
National Pollutant Discharge Elimination System Permit for Discharges from the 

Municipal Separate Storm Sewer Systems, Order No. R9-2013-0001 (Municipal 
General Permit) 

https://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/
docs/2015-1118_AmendedOrder_R9-2013-0001_COMPLETE.pdf

https://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/docs/2015-1118_AmendedOrder_R9-2013-0001_COMPLETE.pdf
https://www.waterboards.ca.gov/sandiego/water_issues/programs/stormwater/docs/2015-1118_AmendedOrder_R9-2013-0001_COMPLETE.pdf
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Please visit the California State Water Resources Control Board website for the 
Statewide General Permit for Storm Water Discharges Associated with Industrial 

Activities, Order No. 2014-0057-DWQ (Industrial General Permit) 

https://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/industrial/

unoff_igp_amend.pdf

https://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/industrial/2014indgenpermit/wqo2014_0057_dwq_revmar2015.pdf
https://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/industrial/2014indgenpermit/wqo2014_0057_dwq_revmar2015.pdf
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San Diego County Regional Airport Authority Airside 
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1.0 OBJECTIVE AND SCOPE: 
This document details the policies that the San Diego County Regional Airport Authority (SDCRAA) has 

put in place to ensure FOD-free operations at the San Diego International Airport (SAN). The plan also 

outlines the practices implemented by the Airport Authority and its tenants, contractors, and 

subcontractors to effectively prevent and manage foreign object debris (FOD).  

While FOD is significant airfield concern, this plan applies to all airside and landside areas, such as parking 

lots, roadways, structures and landscaped areas at San Diego International Airport.  

1.1. FOD Prevention Area: 

The entire AOA at SAN is deemed a FOD Prevention Area and FOD Prevention stickers are placed on most 

doors that provide access to the airside and on the FOD Cans at each of the gates.  If required, temporary 

FOD Prevention Areas can be established or existing FOD Prevention Area controls may change. See 

Section 9 for FOD Prevention Area signage and map of FOD prevention Area (or Airport Campus)  

2.0 FOD PROGRAM DEFINITIONS AND ACRONYMS: 

2.1 Definitions 

a. Air Operations Area (AOA): the area of the Airport situated within the perimeter fence line which is used

primarily for aircraft parking, taxiing, refueling, landing, take off and surface maneuvering, including the

aprons, ramps, taxiways and aircraft movement areas.  The AOA is generally referred to as the airfield.

b. Aircraft Movement Areas: areas of the airport which are normally under the control of the air traffic

control tower (ATCT) by reason of their function to support the landing, take-off and ground maneuvering

of aircraft, including the runways, taxiways, safety areas, and instrument landing system (ILS) critical

areas.

c. Airside: the area of an airport that is within its passport, customs control, and security checks, the side of

the airport terminal from which aircraft can be observed. This area is accessible only to airport personnel

and passengers holding valid boarding cards for imminent travel. It is also known as the sterile area.

d. Apron: the defined area of the airport intended to accommodate aircraft for the purposes of loading or

unloading passengers or cargo, refueling, parking or maintenance. Also referred to as the “Ramp.”

e. The Authority: the San Diego County Regional Airport Authority (SDCRAA).

f. Best Management Practices: storm water management practices employed to prevent or reduce storm

water and surface water pollution, including, without limitation, the use of tarps or covers for the outdoor

storage of materials, the use of spill-containment pallets for the storage of liquids, and the prompt

cleanup of spills.
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g. Clean as you go: a cleaning strategy used to reduce risk of FOD that involves taking opportunities to clean

continually throughout the working day and making cleaning part of your daily routine to ensure spaces

are FOD-free.

h. Foreign Object Debris (FOD) “Foreign object debris”: any type of debris on aircraft ramps, aprons or

aircraft movement areas, including, without limitation, nuts, bolts, paper, plastic, cardboard, cans, rocks,

baggage pieces and parts (Source: SDCRAA Rules and Regulations); Any object, live or not, located in an

inappropriate location in the airport environment that has the capacity to injure airport or air carrier

personnel and damage aircraft (Source: FAA Circular 150/5210-24).

i. Foreign Object Debris (FOD) Damage: Any damage attributed to a foreign object that can be expressed in

physical or economic terms which may or may not downgrade the product’s safety or performance

characteristics. NOTE: For the purposes of this document, and to reduce confusion and ensure consistency

in language and terminology, “FOD” will only refer to the phrase “foreign object debris.”

j. FOD-Prevention Area: areas that are particularly sensitive to FOD generally including hangars, runways,

and areas where aircraft and equipment are repaired.

k. FOD Sweep: a formal activity that involves personnel servicing FOD sensitive areas, picking up any trash

and/or debris using sweeper machinery to clean up.

l. FOD Walk or Walk Down: a formal, or informal, activity that involves personnel walking FOD sensitive

areas, picking up any trash or debris. Personnel physically walk through a FOD Prevention Area (often

side-by-side or shoulder-to-shoulder) to inspect the area cleanliness and remove loose or unwanted

items.

m. Ground Support Equipment (GSE): vehicles and equipment approved and used on the aircraft aprons or

parking areas in support of airport operations.

n. Hazard: A condition, object or activity with the potential for causing damage, loss, or injury.

o. Local Management: designated managerial positions within organizations operating on the airport

including Authority tenants, contractors, sub-tenants, sub-contractors, and vendors.

p. FOD Incident: an incident caused by FOD that results in damage to personnel, equipment, or

infrastructure.

q. Non-movement Areas: areas at the Airport that are used for the parking of aircraft that are not under the

direct control of the ATCT, which generally includes the aprons and ramps.

r. Operators: Personnel or companies operating at San Diego International Airport including employees of

the Airport Authority and its tenants, contractors, and subcontractors. Any person holding any right to use

the Airport terminal buildings or airfield under any type of agreement with the Authority and the agents,

employees, contractors and subcontractors of such person, including, but is not limited to, airlines,

licensees, permittees, and badge holders.
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s. Ramp(s): the areas where aircraft are parked, unloaded, loaded, refueled or boarded.

t. Sterile Area: portions of the airport defined in the airport security program that provides passengers

access to boarding aircraft and to which the access generally is controlled by the Transportation Security

Administration (TSA), an aircraft operator, or a foreign air carrier. Also referred to as the airside.

u. Storm Water Management Plan: the written plan prepared by the Authority that outlines a

comprehensive program to reduce and eliminate pollutants from entering the storm drain system and

receiving waters (that is, San Diego Bay). The SWMP describes potential pollutant sources at the Airport

and the management programs in place or required for use to reduce or eliminate impacts to storm water

or receiving water quality. Also known as the “SAN Storm Water Management Plan.”

2.2 Acronyms 

 AOA-AIR OPERATIONS AREA

 ATCT-AIR TRAFFIC CONTROL TOWER

 BMP-BEST MANAGEMENT PRACTICE

 FAA- THE FEDERAL AVIATION ADMINISTRATION

 FOD-FOREIGN OBJECT DEBRIS

 GSE-GROUND SUPPORT EQUIPMENT

 HPD-HARBOR POLICE DEPARMENT

 ILS-INSTRUMENT LANDING SYSTEM

 ISWEBE- INLAND SURFACE WATERS, ENCLOSED BAYS, AND ESTUARIES PLAN

 MSP-MISCELLANEOUS SMALL PARTS

 SAN-SAN DIEGO INTERNATIONAL AIRPORT

 SDCRAA-SAN DIEGO COUNTY REGIONAL AIRPORT AUTHORITY

 SDIA-SAN DIEGO INTERNATIONAL AIRPORT

 SWMP-STORM WATER MANAGEMENT PLAN

 TSA-THE TRANSPORTATION SECURITY ADMINISTRATION

 TIF-TOOL INVENTORY VERIFICATION FORM
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3.0 REGULATIONS AND GUIDANCE: 

The presence of FOD on an airport’s air operations area (AOA) poses a significant threat to the safety of air travel, 

personnel on the airfield, and the natural environment. FOD damage to aircraft, ground support equipment, and 

airport infrastructure can increase the cost of operation and maintenance. FOD also has the potential to damage 

aircraft during critical phases of flight, which can lead to catastrophic loss of life and aircraft. FOD hazards can be 

reduced, however, through the implementation of a FOD management program and the effective use of FOD 

detection and removal equipment. The following sections highlight general requirements for FOD prevention at 

San Diego International Airport.  

FOD is everyone’s responsibility. This message is an integral part of FOD Prevention at San Diego International 

Airport (SDIA).   

3.1 Reference Documents: 

The SDCRAA FOD Management Plan is designed to address FOD concerns outlined in the following 

documents: 

 Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5210-24 Airport Foreign Object
Debris (FOD) Management

 San Diego County Regional Airport Authority Code

 San Diego International Airport Rules and Regulations

 San Diego County Regional Airport Authority Stormwater Management Plan

 San Diego County Regional Airport Authority Standard Contract Specifications and Conditions for
construction

 State of California “Trash Amendments”-2015 updates to the Water Quality Control Plan for
Ocean Waters of California (Ocean Plan) and the Inland Surface Waters, Enclosed Bays, and
Estuaries (ISWEBE Plan)

3.2 Statutes and Regulations: 

SDCRAA statutes (codes), rules and regulations, and policies are designed to ensure safe and efficient 

operations at SAN. Authority Code, Rules and Regulations, Plans, Lease and Contract govern the general 

conduct of Authority employees, tenants, commercial users, contractors, passengers, and the public.   

3.2.1 SDCRAA Code 

The SDCRAA Code contains administrative and regulatory ordinances applicable to acts of omission and 

commission on airport property as adopted by the Board of the San Diego County Regional Airport 

Authority. The following Codes apply to FOD prevention and management: 

Article 7 – Safety and Security, Part 7.4- Airport Facilities, Section 7.41 – Rubbish & Waste Disposal, 
Regulated 

(a) It shall be unlawful for any person to dump any material or throw garbage, offal, rubbish,
litter, sewage, refuse or foreign material of any kind upon any lot, tract of land, street, alley,
lane, court, sidewalk or place under the jurisdiction of the San Diego County Regional Airport
Authority (the “Authority”) without the written permission of the Authority’s Executive
Director or his or her designee (the “Executive Director”).

https://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5210_24.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5210_24.pdf
http://www.san.org/airport-authority/codes-policies
http://www.san.org/Airport-Authority/Rules-Regulations
http://san.org/Airport-Projects/Environmental-Affairs#124539-stormwater
https://www.waterboards.ca.gov/water_issues/programs/trash_control/documentation.html
https://www.waterboards.ca.gov/water_issues/programs/trash_control/documentation.html
https://www.waterboards.ca.gov/water_issues/programs/trash_control/documentation.html
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(b) It shall be unlawful for any occupant, lessee, tenant or licensee of any premises within said 
area to place, or allow to be placed, or allow to remain on any premises within said area such 
garbage, offal, rubbish, litter, sewage, refuse or foreign material of any kind without the 
written permission of the Executive Director. 
 

Article 8- General Operations, Part 8.2 Authority Facilities, Section 8.20- Animals 
 

(d) No person shall feed or perform any other act to encourage the congregation of birds or other 
animals on any facility or airport under the jurisdiction of the Authority 

 

3.2.2 SDCRAA Rules and Regulations 

SDCRAA Rules and Regulations govern the general conduct of tenants, employees, and commercial users 

of SAN. FOD is defined in the Rules and Regulations as “any type of debris on aircraft ramps, aprons or 

aircraft movement areas; includes, without limitation, nuts, bolts, plastic, cans, rocks, baggage pieces and 

parts.” Specific rules and regulations relevant to FOD include: 

Section 3.2 Aeronautical Operations on the Air Operations Area (AOA),  
 
3.2.1 General Rules 
 
L. Minimizing Bird-Strike Potential 
 
1. All persons conducting any activity on the AOA shall ensure that: 

 
a. There is no bird-feeding activity; 
 
b. Unsecured trash bags containing foodstuffs are not to be left on the ramp or AOA; 
 
c. Food containers, whether full, empty or nearly empty, are not discarded on the ramp, in 
baggage carts, on flatbed vehicles or on other uncovered vehicles; and 
 
d. The lids of all dumpsters and trash containers are closed when not actually being loaded or 
unloaded. 
 
 

3.2.5 Ground Operations 
 
A. Ramp Operations 
 
2. Every tenant shall police and keep their ramp areas clean and free of all debris. 

a. All tenants shall provide clearly marked FOD containers for collecting material that is picked 
up from the aprons. Containers shall be present in sufficient quantities to facilitate disposal of 
picked up materials. Containers shall have a cover and be small enough to be easily emptied, 
but heavy enough to resist spillage and will be placed in such a location so that they are not 
impacted by aircraft jet blast.  
 
b. All tenants shall empty their FOD containers on a scheduled basis and as necessary.  
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c. All tenants shall ensure that outside trash containers (e.g., cans, dumpsters and 
compactors) are covered, checked frequently, and emptied as necessary to prevent spillover 
of trash. 
 

 
Section 3.4 Fueling Operations and Spill Protection on the Air Operations Area (AOA) 

 
3.4.9 Foreign Object Debris (FOD) 
A. General Regulations: 

 
1. Every person with access to the air operations area (AOA) shall keep the aprons, ramps and 
grounds of the Airport free of all FOD.  
 
2. Every tenant providing a trash container at the Airport (e.g., cans, dumpsters, compactors) 
shall ensure that the container is covered, checked frequently, and emptied as necessary to 
prevent spillover of trash.  
 
3. No person shall establish a break area (tables, chairs, trash can, etc.) on the ramp without 
prior approval from the Airport Authority. Unauthorized break areas on the ramp will be 
removed by the Authority. 
 

B. Foreign Object Debris (FOD) Containers Regulations:  
 
1. Every tenant on the AOA shall provide and maintain clearly marked and covered FOD 
containers for the deposit of materials picked up from the aprons and other areas of the 
Airport.  
 
2. Every tenant providing and maintaining one or more FOD containers shall empty such 
containers on a scheduled basis and as necessary. 

 
Section 5.4 Commercial Transportation Vehicles 
 

L. Hold Lot and Shuttle Island Procedures 
 

1. All taxicab and vehicle for hire operators shall adhere to the following procedures: 
 
l. Any driver found feeding birds or throwing any food or trash on the ground in the Airport 
hold lot will be immediately ejected from the hold lot for the remainder of the day. Any 
further violations will result in revocation of the driver’s Airport permit.  
 
Birds in the area of the aircraft operations present a serious safety hazard to aviation. Feeding 
or attracting birds in the vicinity of the AOA is a violation of federal regulations.  

3.2.3 SDCRAA’s Stormwater Management Plan 

SDCRAA’s Storm Water Management Plan (SWMP) requires all tenants to address FOD as soon as it is 

observed and to implement weekly sweeping. Best management practices in the SWMP relevant to FOD 

include: 
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 SC12-02: Roads, ramp areas, apron areas, and, if feasible, runway/taxiway areas should be swept on a 
regular basis. 

 SC12-05: Debris and sediment from sweeping should be disposed of properly. 

 SC18-02: The facility/operation should be kept clean and orderly. 

 SC18-04: Sweep all facility and operation areas at least once per week to prevent the accumulation of 
sediments, debris, and contaminants. 

3.2.4 SDCRAA Contract Language 

SDCRAA contracts include language to require appropriate FOD prevention and management. Contract 
language requires compliance with the SDCRAA code, rules and regulations, and Storm Water 
Management Plan. Construction contractors are required to prevent the generation of materials that can 
become FOD on Authority property. Construction project specifications for Capital Improvement Projects 
require contractors to clean up construction sites through regular progress cleaning, site inspections, and 
final cleaning. Contract provisions for Capital Improvement Projects include Special Condition Section 1D-
33 Cleaning Up, which states: 
 

Contractor shall provide the necessary personnel, equipment, and materials needed to maintain 

the specified standard of cleanliness. Conduct daily inspection to verify that requirements of 

cleanliness are being met.   

The Airport Authority reserves the right to withhold approval of payment requests for failure on 

the part of the Contractor to regularly clean the project in conformance with the requirements of 

this Article. The Airport Authority also reserves the right to clean any work areas that have not 

been acceptably cleaned by the Contractor and charge the Contractor for the Airport Authority’s 

cleaning costs. 

3.2.5. State of California Trash Amendments  

SDCRAA must comply with the State of California’s Trash Amendments. Officially referred to as 
Amendment Part 1 Trash Provision of the Water Quality Control Plan for Inland Surface Waters, Enclosed 
Bays, and Estuaries (ISWEBE Plan), these amendments prohibit trash from entering waterways via the 
stormwater conveyance system.  In response to the Trash Amendments, the Authority has increased 
street sweeping, launched education programs on trash/litter/FOD, and installed devices on storm drains 
to help prevent these materials from entering the storm drain system. The Authority’s FOD management 
program helps ensure compliance with the Trash Amendments. 

4.0 FOD PREVENTION TRAINING: 

All personnel with access to FOD Prevention Areas should receive FOD Prevention training. Local 

management is responsible for ensuring that all employees working within affected areas/functions are 

aware of FOD policies and best practices. The focus of training is that “FOD is everyone’s responsibility.” 

4.1 SDCRAA Employee & Visitor Requirements: 

Employees of SDCRAA are required to complete the following training, as appropriate: 

 Annual Sustainability Training – Information regarding FOD is disseminated annually as part of the 
mandatory Environmental Stewardship Training that Authority employees take. The training 
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highlights FOD hazards and best management practices—including preventing FOD in the first 
place.  

 SDIA Non-movement area driving course – highlights FOD hazards and best management 
practices and is mandatory for all employees with driving privileges on the airfield.  

 

Authority airside visitors being escorted through FOD prone areas must also be made aware of FOD and 

FOD prevention requirements. Authority employees responsible for escorting visitors determine the level 

of training required, but should at least review: 

 Overview of the FOD management program at SAN 

 The impact of FOD on the safety of personnel and airline passengers 

 Causes and principal contributing factors of FOD  

 The consequences of ignoring FOD 

 FOD prevention and management practices, including clean-as-you-go work habits, and the 

general cleanliness and inspection standards on the AOA  

 

4.2 Tenant, Contractor, Subcontractor, & Visitor Requirements: 

FOD Prevention training is required at SAN for all personnel with access to the AOA, including tenants, 

contractors, subcontractors, vendors, etc. The responsibility for this training belongs to local 

management. Each individual with access to the AOA, whether staff for airline operations, aircraft 

maintenance, catering,  cabin cleaning, baggage and cargo handling, waste disposal, fueling, etc., should 

understand their role in the prevention of FOD.  Airside visitors being escorted through FOD prone areas 

must also be made aware of FOD and FOD prevention requirements. Local management determines the 

level of training required for their own employees and visitors, but such training must include at minimum 

the following: 

 Overview of the FOD management program at SAN 

 The impact of FOD on the safety of personnel and airline passengers 

 Causes and principal contributing factors of FOD  

 The consequences of ignoring FOD 

 FOD prevention and management practices, including clean-as-you-go work habits, and the 

general cleanliness and inspection standards on the AOA  

 

The Authority’s FOD Manager will provide current information and assist with training relating to FOD 

issues relevant to the specific operation of the airport to both Authority employees and local management 

of personnel with access to the AOA. Local management is responsible for training its own employees and 

guests on a recurrent schedule and maintaining a documented process to ensure participation in the 

training.  
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5.0 PRACTICES 

5.1  FOD Prevention Program Awareness 

A successful FOD prevention program is one that everyone is aware of. Organizational communication, led by 

the Authority’s Planning and Environmental Affairs Department, is performed annually and as needed to 

relevant staff, tenants, and contractors. Examples of organizational communication include FOD seminars, 

FOD letters, notices and bulletins, FOD bulletin boards, presentations, and Tenant Information Notices.  

5.2 Housekeeping 

"Good Housekeeping" is a Best Management Practice (BMP) that helps to eliminate the potential for 

pollutants, like trash and debris, to enter the airport’s storm water collection system. Areas that are kept 

clean and well-maintained are less likely to generate FOD. Good Housekeeping should be conducted on a 

daily basis and includes: 

 Performing regular inspections work areas and activities 

 Keeping facility and operation areas clean and orderly 

 Placing trash receptacles that have covers in appropriate locations 

 Sweeping facility and operation areas at least once per week to prevent the accumulation of 
trash, debris, sediment, and contaminants.  

 Properly disposing of all trash, debris, and sediment from sweeping.  

5.3 “Clean As You Go”: 

"Clean As You Go" is an aerospace industry standard routine for cleaning up work areas prior to, during 

and after work efforts. It is the continuous practice of debris removal and surface cleanliness during 

maintenance or any operation involving hardware, equipment or tools. The “clean as you go” routine 

prevents accumulation of FOD, and thus greatly decreases the potential for FOD related injury and 

damage.   

The following are good clean-as-you-go practices, and should be applied on an everyday basis: 

 Clean up the immediate and surrounding areas when work cannot continue. 

 Clean up the area when work effort is complete. 

 Clean up the apron area between aircraft arrival and departure. 

 Clean up any generated debris that has the potential to migrate to an out of sight or inaccessible 
area. 

 Clean up debris that has the potential to cause damage to hardware, equipment, or 
infrastructure. 

 Clean up the area prior to a work shift change or unplanned delay.  
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Similar to Good Housekeeping, the "Clean As You Go" routine provides a clean, organized, and 

professional working environment for personnel, while simultaneously preventing the generation of FOD. 

5.4 FOD Containers: 

To assist with the proper disposal and containment of FOD on the airfield, large, covered “FOD Cans” 

(trash cans) are installed at each gate and serviced multiple times throughout the day by the Authority’s 

janitorial contractor.   

5.5 Authority Airside Operations and Terminal Operations Efforts: 

The Authority’s Airside and Terminal Operations Department performs routine FOD inspections of the 

airside and adjacent areas at least once a day. This department can remove FOD from the airfield and also 

can communicate FOD issues to operators.  

5.6 FOD Walks / Walk Downs / Sweeps: 

A FOD walk, or walk down, is a formal, or informal, activity that involves personnel walking FOD 

prevention areas, picking up any trash or debris. Personnel physically walk through a FOD Prevention Area 

(often side-by-side or shoulder-to-shoulder) to inspect the area cleanliness and remove loose or 

unwanted items. Areas or items of concern are recorded to ensure follow-up corrective action. A FOD 

Sweep is a similar activity but involves the use of sweeper machinery to achieve the same goals. At SAN, 

both the Authority and its tenants perform these activities on either a scheduled or as–needed basis, as 

outlined below. Findings from FOD walks and sweeps are shared with airline managers and other airfield 

tenants at the monthly Lindbergh Airport Managers Committee meeting and Safety and Security 

Committee meeting.   

5.6.1 Authority FOD Walks and Sweeps 

In addition to cleaning-as-we-go, the Authority has scheduled FOD prevention and removal including:  

 Monthly Ramp Walks: The Authority organizes monthly “ramp” walks where Authority 

employees, tenant employees, and contractor employees join together to perform a FOD walk of 

the gate areas. These ramp walks also serve as an opportunity for appropriate staff to perform 

safety, stormwater, or operations inspections.  

 Scheduled sweeping: Sweeping equipment and scheduling is managed by the Authority’s Facilities 

Management Department. SDCRAA owns and operates two sweepers, one equipped with a large 

magnet, that sweep throughout the Airport campus—including FOD Prevention Areas. Depending 

on the specific location, sweeper frequency varies between nightly, monthly, or quarterly.  

5.6.2 Non-Authority FOD Walks and Sweeps 

Airline (Tenant) scheduled FOD management is unique to each organization. Per Airport Authority Rules 

and Regulations and Code, these stakeholders are required to police and keep their ramp areas clean and 

free of all debris. Most airlines strive to check the ramps for FOD pre-arrival and post departure of each 

aircraft through the work of their ramp employees. Some airlines also perform daily FOD walks with 

managers and supervisors in addition to implementing the clean-as–you-go method. Some airlines own 
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and operate their own sweeper machines and pressure washers while others use manual methods to 

remove FOD from the Airside.  

Ground Handler (Tenant / Subtenants / Subcontractors) scheduled FOD management is unique to each 

organization. Per Airport Authority Rules and Regulations and Code, these stakeholders are required to 

police and keep their ramp areas clean and free of all debris. Most ground handlers strive to participate in 

mandatory FOD walks before each aircraft arrives and departs. Additionally, all ground handlers are 

expected to implement weekly sweeping. Groups perform weekly FOD walks when they move out their 

equipment from the building prior these sweeping activities. 

The Airport’s janitorial provider also assists in FOD management at the Airport. A designated janitorial 

employee services all the FOD Cans daily throughout the gate areas while also manually sweeping the 

areas within 10 feet from the building.  

5.7   Personal Attire and Personal Items: 

Proper work attire and control of personal items are essential to preventing FOD. Each individual with 

access to the AOA must secure personal attire and personal items to prevent them from becoming FOD. 

As noted above, the Authority’s Rules and Regulations requires that all persons conducting any activity on 

the AOA shall ensure that unsecured trash bags containing foodstuff or food containers, whether full, 

empty or nearly empty, are not left on or discarded on the ramp, in baggage carts, on flatbed vehicles, or 

on other uncovered vehicles.  

5.8 Tool Accountability & Control 

Tools in FOD Prevention Areas should be traceable to their owner and/or their storage locations. Tool 

accountability/control systems may vary throughout the Airport campus as influenced by tenants, 

contractors, usage, and area requirements. Individual tenants and subtenants, contractors and 

subcontractors, and vendors may have their own internal tool accountability systems but must ensure 

compliance with Authority procedures as well. Local management decides which method(s) are most 

appropriate based on the standard work performed to ensure that tools do not pose a FOD threat. 

At SAN, a good example of internal tool accountability and control comes from the Facilities Management 

Department. The Authority’s Facilities Maintenance Department is responsible for tools that enter and 

exit the Airside. Within the Department, each one of the maintenance shops and each employee has their 

own tool inventories. These inventories include information on the manufacturer, model number, and 

description of each tool in order to enhance accountability of all Facilities Maintenance tool users. The 

Facilities Management Department has also implemented a “Rules for Tools” policy for all tools used by 

the Department. These Rules are signed by each employee and include measures to increase 

accountability, prevent tool loss, and inherently prevent FOD incidents. FOD related items from the Rules 

for Tools include: 

1. Airport Authority employees shall be able to show possession of issued tools when requested.  

2. Employees shall immediately report to their Lead any loss of tools or equipment.  
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3. Shop and shift Leads shall conduct a Quarterly personal tool inventory of 25% of staff to ensure 

proper control and care of issued tools.  

4. Shop and shift Leads shall conduct an Annual inventory of their community tools. 

5. Leads shall keep records of personal and community tools on file.  

Contractors are also required to follow proper procedures for tool use at SAN. All contractors fill out the 

“Tool Inventory Verification Form (TIF)” in order to work in sterile areas or on the airfield and submit 

them to the appropriate Authority Department. The TIF includes information regarding the worker, their 

duration on the Airside, and description of the tool. All sharp, pointed, or bladed objects or tools, 

including, but not limited to, knives, screwdrivers, hammers, chisels, scissors, carpet cutters, nail guns, 

etc. must be properly verified by Airport Authority personnel. The TIF assists with security risks but also 

helps prevent tools from being left in any sterile areas or on the Airside and posing a FOD risk.  The 

Authority’s Aviation Security and Public Safety team also manages a Tool Inventory Program to prevent 

tools from being left in the Sterile Areas and prevent security risks. While this program does not extend to 

tools that enter the Airside, it does create a system that prevents tools from entering it.  

Stakeholders that are interested in examples and descriptions of tool accountability/control systems can 

reference Section 9 of this plan for a list of tool accountability tactics.   

5.9 Miscellaneous Small Parts (MSP) and Consumables:  

All miscellaneous small parts (MSP) and consumables that are utilized on a day-to-day basis should be 

controlled, maintained and disposed of in accordance with local management direction. These items 

should be stored and transported in sealable containers to prevent them from becoming loose items and 

ultimately FOD.   

5.10 Wildlife Hazard Management and Bird Abatement Program:  

The definition of FOD includes live animals.  As such, the Authority implements both a Wildlife Hazard 

Management Plan and a Bird Abatement Program.  The Authority uses multiple effective and humane 

methods to deter birds and other animals from entering the airfield and jeopardizing the safety of aircraft 

and passengers.  The Authority’s Wildlife Hazard Management Plan and the Bird Abatement Program 

outline methods to modify the airport environment to discourage wildlife from inhabiting the airport.  

These methods include selecting and maintaining landscape plants that limit sources of food and nesting 

habitat for wildlife, eliminating sources of standing water, and limiting the number and variety of trees 

around the airport.  To prevent birds, in particular, from becoming FOD, the Authority has installed bird 

deterrents around much of the airport campus, including fine wire, netting, and small “spikes” in potential 

perching or nesting areas. The Authority’s Bird Abatement Program also uses horns, sirens, and 

pyrotechnics to disperse birds that pose a risk to aviation safety. 



16 

 

6.0 SDCRAA FOD MANAGER: 

The Authority is responsible for designating a staff member to oversee the airport’s FOD programs and issues. 

This designated individual is responsible for managing FOD related reports, recommendations, and issues. The 

FOD manager regularly communicates the status of the FOD program to Authority staff and local management 

and ensures that lessons learned from FOD incidents are distributed widely. An open line of communication is 

always available between the FOD Manager and the airport tenants. 

The Authority’s FOD Manager develops and implements plans and programs to prevent, detect, and remove FOD 

from the airport and prevent pollution. Responsibilities of the FOD manager include: 

 Review and assess the airport’s FOD management program and make necessary revisions. 

 Conduct scheduled and unscheduled evaluations/inspections of work areas to assess the effectiveness of 

the FOD management program. 

 Evaluate the amount and kind of foreign objects found and how they were found (e.g. during bi-annual 

FOD characterization studies).   

 Assure that FOD incidents are thoroughly investigated, and that adequate corrective actions are 

implemented. 

 Notify affected contractor/tenant organizations and personnel of unique FOD prevention requirements. 

 Develop and disseminate special FOD prevention instructions, as necessary. 

 Assist as necessary or as requested in the development of FOD prevention training for Authority staff, as 

well as airport tenants and contractors. 

 Assure that written procedures provide for adequate records attesting to the status and adequacy of the 

FOD management program.  

 Assure FOD Management Program awareness throughout the airport.  

6.1 FOD Program Surveys: 

The Authority’s Planning and Environmental Affairs Department is responsible for maintaining an effective 

FOD Management Program with the assistance and guidance from relevant stakeholders. In order to 

ensure compliance with FOD related regulations and requirements, informal audits, or surveys of internal 

groups or local management may be conducted.  If needed, adjustments or changes may be required to 

improve FOD prevention practices and the program’s overall effectiveness.  

6.1.1 FOD Characterization: 

As part of the Authority’s FOD Management program, the Authority evaluates the FOD discovered during 

the monthly ramp walk twice a year. Objects found during walk downs are categorized to assist with data 

analysis using guidance from the FAA Circular and the FOD Control Corporation. Categorization of FOD 

types helps to identify trends and aid in the development of FOD and pollution prevention processes. An 
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example of the FOD Characterization tally sheet and categorization tables are included in Section 9 of this 

plan.   

7.0 REPORTING AND RECORDS: 

7.1 Incident Reporting: 

While local management may have their own internal procedures for reporting FOD incidents, there are 

times that incident reports must be generated by the Airport Authority or Harbor Police Department 

(HPD). All FOD incidents that result in Authority-property damage or personnel injury, must be reported 

to and investigated by the Authority’s Air Operations Department and Harbor Police Department.  If an 

incident results in injury to personnel, or damage to airport infrastructure, aircraft, or ground support 

equipment, the Harbor Police Department must be notified immediately.  

Local management is responsible for coordinating with Air Ops and/or Harbor Police Department to 

process an incident report. The initial report does not require cause and corrective action information, but 

should inform the appropriate parties that an incident has occurred. Air Ops and/or HPD will process the 

report and provide a copy to the Authority’s FOD Manager.  

The Authority’s FOD Manager will review the incident report and investigate the incident, as necessary, to 

obtain the following information, to the extent practicable: 

 How the FOD object was detected 

 Date and time of FOD detection and retrieval 

 Description of FOD retrieved (category, size, color), and/or image (if available) 

 Location of FOD incident  

 Name of personnel detecting FOD incident and contact information for local management 

 Possible source of FOD 

 Airport operations and weather data during the FOD detection event 

 What corrective action, if any yet, have been taken 

The FOD Manager will work with local management to identify and implement any necessary corrective 

action relative to FOD prevention. Information relative to the incident should be collected and recorded 

within 2 weeks of the incidents occurrence.  

The Airport Authority’s Planning and Environmental Affairs Department will maintain documentation of 

FOD related incidents and corrective actions. This documentation may be helpful in identifying trends, 

repeats, and unusual conditions and provide qualitative data for evaluating the need for changes to the 

FOD Management Plan.  
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7.2 Records Retention:  

The Airport Authority maintains documentation on FOD incident reports, results of FOD characterization 

studies and findings, surveys, and other FOD management program data for a minimum of 2 years.  
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8.0 FOD PROGRAM POINTS OF CONTACT: 
The following person(s) and organizations have been identified as local points of contact for FOD related issues at 

San Diego International Airport.  

 Airport Authority FOD Program POC: Katherine Altobello-Czescik 

o Planning and Environmental Affairs Department 

o Office: 619-400-2763 
o Cell: 619-455-8007 

 Airport Authority Environmental Affairs Manager: Richard Gilb 
o Planning and Environmental Affairs Department 
o Office: 619-400-2790 
o Cell: 619-985-5491 

 Airport Authority Communications Center 

o 619-400-2710 

 Harbor Police Department 

o 619-686-8000 
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9.0 FIGURES AND TABLES 

9.1 FOD Prevention Area Map/Floor Plan 

 

Figure 1 
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9.2 FOD Prevention Area Signs 

Below is an example of the signage found across the airport campus—specifically in FOD prevention areas. These 

stickers can be found on doors, walls, and FOD trash containers throughout the airside and entrances to the 

airfield.  

 

Figure 1 

 

 

Figure 2 
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9.3 FOD Evaluation Tools: Count Form and Characterization Tables  

In order to understand the type of FOD present at SAN, the team uses the following table to count FOD items 

found during walks or studies. The ranking is based off the top quantity of the FOD items present.  

Rank FOD Item Quantity  

1 Paper scraps  

2 Earplugs  

3 Squishy Plastic Scraps  

4 Metal scraps  

5 Hard plastic scraps  

6 Napkins  

7 Wood Scraps  

8 Gloves (disposable)  

9 Plastic Box Straps  

10 Zip Ties (plastic)  

11 Straws (plastic)  

12 Rubber Scraps  

13 Zipper Pulls  

14 Miscellaneous  

15 Concrete pieces  

16 Personal items (misc.)  

17 Luggage parts (plastic)   

18 Luggage straps (cloth)  

19 Bolts  

20 Washers  

21 Lids (plastic)   

22 Bottle Caps (plastic)   

23 Clothing  

24 Bottles (Plastic)  

25 Nuts  

26 Screws  

27 Cups (paper)  

28 Luggage tags  

29 Organics  

30 Locks  

31 Pens  

32 Cups (plastic)  

33 Batons  

34 Pins  

35 Cloth scraps  

36 Glasses (pieces)  

     

  Total  
Table 1 
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In order to categorize the FOD, the team uses the Federal Aviation Administration’s Advisory Circular on Airport 

FOD Management (AC No: 150/5210-24) and the FOD Control Corporation’s guidelines. In order to capture all 

items found at SAN, the Authority adds certain FOD items are into the existing descriptions. The results are 

recorded into the following categories:  

FOD Characterization: FAA Circular Categories   

Type of FOD FAA Description Added Items Quantity    

Aircraft and Engine 
Fasteners Nuts, bolts, washers, safety wire Screws  

 

Aircraft Parts 

Fuel caps, landing gear fragments,  
oil sticks, metal sheets, trapdoors, 
tire fragments    

Mechanics' tools      

Catering Supplies   
Straws, cups, napkins, 
lids, cups  

Flight Line Items 
Personnel badges, pens, pencils, 
luggage tags, soda cans 

earplugs, gloves, 
personal items, bottle 
caps, clothing, bottles, 
batons, pins, glasses  

Apron Items 

Paper and Plastic debris, debris 
from catering and freight pallets, 
luggage parts, ramp equipment 
debris 

squishy plastic scraps, 
hard plastic scraps, 
metal scraps, wood 
scraps, plastic box 
straps, zip ties, 
miscellaneous, cloth 
scraps  

Runway and taxiway 
materials 

Concrete and asphalt chunks, 
rubber joint materials, paint chips    

Construction Debris 
Pieces of wood, stones, fasteners, 
misc. metal objects    

Natural Materials 
plant fragments, wildlife, volcanic 
ash    

  Total 
Table 2 
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FOD Characterization: FOD Control Corporation 

Type of FOD FCC Description Added Items Quantity   

Miscellaneous Small Parts 
(Type 1) Nuts, bolts, washers Screws  

  

Consumables (Type 2) 
Cotton swabs, cable tie wraps, 
cheese cloth, safety wire 

 Earplugs, napkins, 
gloves, straws, lids, 
bottle caps, bottles, 
cups, organics  

Tools (Type 3) 
Pliers, wire cutters, mirrors, 
hammers, probes, broken tools    

Personal Items (Type 4) 
Pins, pens, badges, glasses, rings, 
folders, clothing Batons  

General Debris (Type 5) 
Cloth, metal, plastic, or paper 
pieces or scraps 

wood scraps, plastic 
box straps, zip ties, 
luggage parts, 
miscellaneous, 
concrete  

   Total 
Table 3 
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9.4 Tool Accountability 

For those interested in proper tool management, there are a variety of ways to promote tool accountability and 

tool-related FOD prevention. Some strategies are listed below:  

Tool Accountability 

Strategy 
Description 

Etching A tool accountability system whereby the tool is engraved, leaving a permanent mark or 

design. Serial numbers, barcodes, or other marks can be etched into the tool so that it can 

be identified as belonging to a specific location or tool box. 

Color Coding A tool accountability system in which a color scheme is used to identify where a tool 

belongs. Colors are usually apparent on the tool handle or have been attached to the tool in 

the form of a tag or adhesive. 

Tool Chits A tool accountability system in which tool users are assigned tokens, or “chits”, that must 

be physically left in place of the  tool when it is removed from storage. The tool chit often 

has the borrower’s name, identification number, and/or picture on it. 

Contents Inventory 

Sheet 

A basic tool accountability system whereby a list of all items kept within a storage location 

are recorded. The list may include details such as make, model number, quantity, etc… At 

the end of a specified time period, the items physically remaining in the storage location 

will be compared to the contents inventory sheet to determine if any items are missing. 

Tool Check-

out/check in sheet 

A basic tool accountability system whereby a record of all tool movements from or to a 

storage location are recorded. Records may include details such as who is 

removing/returning the tool and where/why it was used. At the end of a specified time 

period, the sheet should be reviewed for items that have not been returned to the storage 

location and are not currently accounted for. 

Automated 

Dispensing Units 

(ADUs) 

A tool accountability system in which tools are stored in a vending machine that 

automatically tracks the issuance/return of tools by weight, barcode scanning, or other 

means. ADUs are often paired with software solutions that can supply reports on tool 

usage, inventory levels, and more. 

Electronic Chip 

Encoding 

A tool accountability system that uses radio frequency identification (RFID) technology to 

uniquely tag and identify a tool. 

Shadow Board / 

Shadow Box 

A tool accountability system that provides a visual reference for the contents belonging to a 

storage location. Items are outlined (shadow board) or their footprint is engraved (shadow 

box) in a specific storage location. The footprint or outline is referred to as the item’s 

shadow. 

Table 4 


	Appendix A cover_Jan 2022.pdf
	Appendix A - SWPPP Checklist.pdf
	Appendix A_SWPPP Checklist_January 2022.pdf
	Appendix A - Notices of Intent.pdf

	January 2022 SWMP - Appendices.pdf
	Appendix B - Best Management Practices
	Appendix B Combined_All BMPs_Jan 2022_clean.pdf
	Appendix B_Complete_2_2022.pdf
	Appendix_B_BMPs_2_2022_SC01
	Appendix_B_BMPs_2_2022_SC02A
	Appendix_B_BMPs_2_2022_SC02B
	Appendix_B_BMPs_2_2022_SC02C
	Appendix_B_BMPs_2_2022_SC03
	Appendix_B_BMPs_2_2022_SC04
	Appendix_B_BMPs_2_2022_SC05
	Appendix_B_BMPs_2_2022_SC06
	Appendix_B_BMPs_2_2022_SC07
	Appendix_B_BMPs_2_2022_SC08
	Appendix_B_BMPs_2_2022_SC09
	Appendix_B_BMPs_2_2022_SC10
	Appendix_B_BMPs_2_2022_SC11
	Appendix_B_BMPs_2_2022_SC12
	Appendix_B_BMPs_2_2022_SC13
	Appendix_B_BMPs_2_2022_SC14
	Appendix_B_BMPs_2_2022_SC15
	Appendix_B_BMPs_2_2022_SC16
	Appendix_B_BMPs_2_2022_SC17
	Appendix_B_BMPs_2_2022_SC18
	Appendix_B_BMPs_2_2022_SC19
	Appendix_B_BMPs_2_2022_SC20
	Appendix_B_BMPs_2_2022_SC21
	Appendix_B_BMPs_2_2022_SR01
	Appendix_B_BMPs_2_2022_TC01


	Appendix C - BMP Design Manual (Reduced)
	Airport Authority BMP Design Manual-Appendices -fixed.pdf (p.121-481)

	Appendix D - Stormwater Monitoring Programs
	Appendix D-1 Industrial MIP Compiled with Cover
	Appendix D cover_SWPPP Dec 2020_SWMP Jan2022
	Appendix D-1 Industrial MIP Revised SWPPP Final_SWMP Jan2022

	Appendix D-2 - Municipal and BMP Effectiveness Monitoring Plan
	Appendix D-2 cover.pdf
	Appendix D-2.pdf


	Appendix E - Tenant Summary Sheets
	Appendix E cover_SWMP Jan2022.pdf
	Appendix E - Tenant Summary Sheets January 2022.pdf
	Appendix E - Tenant Summary Sheets January 2022_No Maps.pdf
	Appendix E_2_2022 (002).pdf
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)
	Appendix E - Tenant Summary Sheets January 2022_No Maps
	Appendix E_2_2022 (002)


	Appendix F - Authority Rules and Regulations
	Appendix F cover_Jan 2022.pdf
	2019-07-01_SAN_Rules_Regs.pdf

	Appendix G - Miscellaneous Support Materials
	Appendix G cover_SWMP Jan2021.pdf (p.1-2)
	Appendix G Site Audit, CASQA and Sierra Lab Covers_SWMP Jan2021.pdf (p.3-8)
	Appendix G - Miscellaneous Support Materials - Final.pdf (p.9-45)
	Appendix G - Miscellaneous Support Materials - Final.pdf (p.1-36)
	Appendix G Part 1 - Site Audit Form_Updated Dec 2020.pdf (p.5-26)



	Appendix H - Municipal Permit
	Appendix H - Cover.pdf
	Appendix I - General Industrial Permit.pdf

	Appendix I - General Industrial Permit
	Appendix J - FOD Management Plan

	Appendix C - BMP Design Manual_Reduced.pdf
	SAN BMP Design Manual Update Appendices_2022-0330.pdf
	Appendix A Airport Authority Data and SWQMP Templates
	A.1 Environmentally Sensitive Areas
	A.2 Airport Authority Figures
	A.3 Standard SWQMP Template
	A.4 PDP SWQMP Template

	Appendix B Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods
	B.1 DCV
	B.1.1 Runoff Factor
	B.1.2 Offline BMPs
	B.1.2.1 Gauge Data and Calculation of 85th Percentile
	B.1.2.2 Mapping the Gauge Data


	B.2 Adjustments to Account for Site Design BMPs
	B.2.1 Adjustment to Impervious Runoff Factor
	B.2.1.1 Impervious Area Dispersion (SD-B)
	B.2.1.2 Green Roofs
	B.2.1.3 Permeable Pavement

	B.2.2 Adjustment to DCV
	B.2.2.1 Tree Wells
	B.2.2.2 Rain Barrels


	B.3 Harvest and Use BMPs
	B.3.1 Planning Level Harvest and Use Feasibility
	B.3.2 Harvested Water Demand Calculation
	B.3.2.1 Toilet and Urinal Flushing Demand Calculations
	B.3.2.2 General Requirements for Irrigation Demand Calculations
	B.3.2.3 Calculating Other Harvested Water Demands

	B.3.3 Sizing Harvest and Use BMPs

	B.4 Infiltration BMPs
	B.4.1 Simple Method
	B.4.2 Percent Capture Method
	B.4.3 Technical Basis for Equivalent Sizing Methods

	B.5 Biofiltration BMPs
	B.5.1 Basis for Minimum Sizing Factor for Biofiltration BMPs
	B.5.1.1 Introduction
	B.5.1.2 Conceptual Need for Minimum Sizing Factor
	B.5.1.3 Lines of Evidence to Select Minimum Sizing Factor
	B.5.1.4 Discussion

	B.5.2 Sizing Biofiltration BMPs Downstream of a Storage Unit
	B.5.2.1 Introduction
	B.5.2.2 Sizing Calculations


	B.6 Flow-Through Treatment Control BMPs (for use with Alternative Compliance)
	B.6.1 PDP Most Significant Pollutants of Concern
	B.6.2 Selection of Flow-Through Treatment Control BMPs
	B.6.2.1 Coarse Sediment and Trash
	B.6.2.2 Suspended Sediment and Particulate-Bound Pollutants
	B.6.2.3 Soluble-form Dominated Pollutants (Nutrients)

	B.6.3 Sizing Flow-Through Treatment Control BMPs:


	Appendix C Geotechnical and Groundwater Investigation Requirements
	C.1 Purpose and Phasing
	C.2 Geotechnical Feasibility Criteria
	C.2.1 Soil and Geologic Conditions
	C.2.2 Settlement and Volume Change
	C.2.3 Slope Stability
	C.2.4 Utility Considerations
	C.2.5 Groundwater Mounding
	C.2.6 Retaining Walls and Foundations
	C.2.7 Other Factors

	C.3 Groundwater Quality and Water Balance Feasibility Criteria
	C.3.1 Soil and Groundwater Contamination
	C.3.2 Separation to Seasonal High Groundwater
	C.3.3 Wellhead Protection
	C.3.4 Contamination Risks from Land Use Activities
	C.3.5 Consultation with Applicable Groundwater Agencies
	C.3.6 Water Balance Impacts on Stream Flow
	C.3.7 Downstream Water Rights
	C.3.8 Other Factors

	C.4 Geotechnical and Groundwater Investigation Report Requirements
	C.4.1 Site Evaluation
	C.4.2 Field Investigation
	C.4.2.1 Subsurface Exploration
	C.4.2.2 Material Testing and Infiltration/Percolation Testing
	C.4.2.3 Evaluation of Depth to Groundwater

	C.4.3 Reporting Requirements by Geotechnical Engineer
	C.4.4 Reporting Requirements by the Project Design Engineer

	C.5 Feasibility Screening Exhibits

	Appendix D Approved Infiltration Rate Assessment Methods for Selection and Design of Storm Water BMPs
	D.1 Introduction
	D.2 Role of Infiltration Testing in Different Stages of Project Development
	D.3 Guidance for Selecting Infiltration Testing Methods
	D.3.1 Desktop Approaches and Data Correlation Methods
	D.3.1.1 NRCS Soil Survey Maps
	D.3.1.2 Grain Size Analysis Testing and Correlations to Infiltration Rate
	D.3.1.3 Cone Penetrometer Testing and Correlations to Infiltration Rate

	D.3.2 Surface and Shallow Excavation Methods
	D.3.2.1 Simple Open Pit Test
	D.3.2.2 Open Pit Falling Head Test
	D.3.2.3 Double Ring Infiltrometer Test (ASTM 3385)
	D.3.2.4 Single Ring Infiltrometer Test
	D.3.2.5 Large-scale Pilot Infiltration Test
	D.3.2.6 Smaller-scale Pilot Infiltration Test

	D.3.3 Deeper Subsurface Tests
	D.3.3.1 Well Permeameter Method (USBR 7300-89)
	D.3.3.2 Borehole Percolation Tests (various methods)


	D.4 Specific Considerations for Infiltration Testing
	D.4.1 Hydraulic Conductivity Versus Infiltration Rate Versus Percolation Rate
	D.4.2 Cut and Fill Conditions
	D.4.3 Effects of Direct and Incidental Compaction
	D.4.4 Temperature Effects on Infiltration Rate
	D.4.5 Number of Infiltration Tests Needed

	D.5 Selecting a Safety Factor
	D.5.1 Determining Factor of Safety
	D.5.2 Site Suitability Considerations for Selection of an Infiltration Factor of Safety
	D.5.3 Design Related Considerations for Selection of an Infiltration Factor of Safety
	D.5.4 Implications of a Factor of Safety in BMP Feasibility and Design


	Appendix E BMP Design Fact Sheets
	E.1 Fact Sheet Quick Guide
	E.2 Source Control BMP Requirements
	E.3 SD-Q Large Trash Generating Facilities
	E.4 SD-A Tree Well
	E.5 SD-B Impervious Area Dispersion
	E.6 SD-C: Green Roofs
	E.7 SD-D Permeable Pavement (Site Design BMP)
	E.8 SD-E Rain Barrels
	E.9 SD-F Amended Soils
	E.10 HU-1 Cistern
	E.11  INF-1 Infiltration Basin
	E.12 INF-2 Bioretention
	E.13 INF-3 Permeable Pavement (Pollutant Control)
	E.14 PR-1 Biofiltration with Partial Retention
	E.15 BF-1 Biofiltration
	E.16 BF-2 Nutrient Sensitive Media Design
	E.17 BF-3 Proprietary Biofiltration Systems
	E.18 FT-1 Vegetated Swales
	E.19 FT-2 Media Filters
	E.20 FT-3 Sand Filters
	E.21 FT-4 Dry Extended Detention Basin
	E.22 FT-5 Proprietary Flow-Through Treatment Control BMPs
	E.23 PL Plant List

	Appendix F Biofiltration Standard and Checklist
	F.1 Pollutant Treatment Performance Standard
	F.2 Guidance on Sizing and Design of Non-Standard Biofiltration BMPs
	F.2.1 Guidance on Design per Conditions of Certification/Verification
	F.2.2 Sizing of Flow-Based Biofiltration BMP


	Appendix G Guidance for Continuous Simulation and Hydromodification Management Sizing Factors
	G.1 Guidance for Continuous Simulation Hydrologic Modeling for Hydromodification Management Studies in San Diego County Region 9
	G.1.1 Introduction
	G.1.2 Software for Continuous Simulation Hydrologic Modeling
	G.1.3 Climatology Parameters
	G.1.3.1 Rainfall
	G.1.3.2 Potential Evapotranspiration

	G.1.4 LAND CHARACTERISTICS AND LOSS PARAMETERS
	G.1.4.1 Rainfall Loss Parameters for HSPF and SDHM
	G.1.4.2 Rainfall Loss Parameters for SWMM
	G.1.4.3 Pervious Area Rainfall Loss Parameters in Post-Project Condition (HSPF, SDHM, and SWMM)

	G.1.5 MODELING STRUCTURAL BMPS (PONDS AND LID FEATURES)
	G.1.5.1 Infiltration into Native Soils Below Structural BMPs
	G.1.5.2 Structural BMPs That Do Not Include Sub-Layers (Ponds)
	G.1.5.3 Structural BMPs That Include Sub-Layers (Bioretention and Other LID)

	G.1.6 FLOW FREQUENCY AND DURATION
	G.1.6.1 Determining Flow Rates from Continuous Hourly Flow Output
	G.1.6.2 Determining Flow Durations from Continuous Hourly Flow Output


	G.2 Sizing Factors for Hydromodification Management BMPs
	G.2.1 Unit Runoff Ratios
	G.2.1.1 Low Flow Control Orifice Design

	G.2.2 Sizing Factors for "Infiltration" BMP
	G.2.3 Sizing Factors for Bioretention with Partial Retention
	G.2.4 Sizing Factors for Biofiltration
	G.2.5 Sizing Factors for Biofiltration with Impermeable Liner
	G.2.6 Sizing Factors for "Cistern" BMP


	Appendix H Forms and Checklists
	Appendix I USEPA Green Streets Handbook
	Appendix J Alternative Compliance Program
	J.1 Prerequisites to Program Development
	J.1.1 Watershed Management Area Analysis
	J.1.2 Water Quality Equivalency

	J.2 Alternative Compliance Options
	J.2.1 General Requirements
	J.2.2 Phase I
	J.2.3 Phase II


	Glossary of Key Terms



	Check Box105: Off
	Check Box106: Off
	Check Box107: Off
	Source Investigation Followup for: 
	Site ID_2: 
	Site Type_2: 
	Sample Event ID_2: 
	Location_2: 
	Sample Event Type_2: 
	Date_2: 
	Time_3: 
	Lat: 
	HU: 
	Staff: 
	TB Guide: 
	Long: 
	HSA: 
	Check Box109: Off
	Check Box110: Off
	Check Box111: Off
	Check Box112: Off
	Check Box118: Off
	Check Box120: Off
	Check Box119: Off
	Check Box114: Off
	Check Box113: Off
	Check Box115: Off
	Other_2: Construction Moved
	Check Box121: Off
	Check Box122: Off
	Check Box123: Off
	Check Box124: Off
	Check Box116: Off
	Check Box117: Off
	Check Box223: Off
	Check Box224: Off
	Check Box225: Off
	Check Box226: Off
	Check Box228: Off
	Check Box229: Off
	Check Box150: Off
	Check Box151: Off
	Check Box152: Off
	Check Box158: Off
	Check Box156: Off
	Check Box154: Off
	Check Box153: Off
	Check Box160: Off
	Check Box157: Off
	Check Box159: Off
	Check Box155: Off
	Check Box234: Off
	Check Box232: Off
	Check Box233: Off
	Other_3: 
	Check Box300: Off
	Check Box301: Off
	Notes 1: N/A
	Notes 2: 
	Notes 3: 
	Notes 4: 
	Notes 5: 
	Notes 6: 
	Check Box125: Off
	Check Box132: Off
	Check Box133: Off
	Check Box126: Off
	Check Box128: Off
	Check Box130: Off
	Check Box127: Off
	Check Box129: Off
	Check Box131: Off
	Check Box134: Off
	Check Box135: Off
	High    Outgoing Tide Height: 
	Check Box182: Off
	Check Box176: Off
	Check Box170: Off
	Check Box161: Off
	Check Box143: Off
	Check Box136: Off
	Other: 
	Check Box183: Off
	Check Box177: Off
	Check Box171: Off
	Check Box162: Off
	Check Box144: Off
	Check Box137: Off
	Other1: 
	Check Box184: Off
	Check Box178: Off
	Check Box172: Off
	Check Box138: Off
	Other2: 
	Check Box185: Off
	Check Box179: Off
	Check Box173: Off
	Check Box163: Off
	Check Box148: Off
	Check Box145: Off
	Check Box139: Off
	Other3: 
	Check Box186: Off
	Check Box180: Off
	Check Box174: Off
	Check Box164: Off
	Check Box146: Off
	Check Box140: Off
	Other4: 
	Check Box187: Off
	Check Box181: Off
	Check Box175: Off
	Check Box165: Off
	Check Box141: Off
	Other5: 
	Check Box188: Off
	Check Box169: Off
	Check Box168: Off
	Check Box167: Off
	Check Box166: Off
	Check Box149: Off
	Check Box147: Off
	Check Box142: Off
	Other6: 
	Flowing Pipe Diameter: 
	ft Depth: 
	ft Velocity: 
	Volume: 
	Time to Fill: 
	Distance: 
	ft   Time: 
	Estimated Flow Rate: 
	Check Box193: Off
	Check Box194: Off
	Check Box203: Off
	Check Box204: Off
	Check Box195: Off
	Check Box199: Off
	Check Box198: Off
	Check Box201: Off
	Check Box207: Off
	Check Box196: Off
	Check Box197: Off
	Check Box205: Off
	Check Box206: Off
	Check Box202: Off
	Check Box200: Off
	Comments 1: 
	Comments 2: 
	Comments 3: 
	Comments 4: 
	Date: 
	Page No: 
	Pages: 
	Client Name: Wood
	Client Address1: 9177 Sky Park Ct
	Client Address2: San Diego, CA 92123
	Client Address3: 
	Client Address4: 
	Tel No: (858) 514-6468
	Fax No: 
	Proj Manager: Amanda Archenhold
	Project Name: San Diego International Airport
	Project Number: BMP Pilot Study
	Imm Attn: Off
	24 Hr: Off
	48 Hr: Off
	72 Hr: Off
	4 Day: Off
	5 Day: Off
	Normal: Off
	Mobile: Off
	Logcode: 
	Global ID: 
	Analysis1: Total Metals ( Cu, NH3, Zn)
	Analysis2: Dissolved Metals (Cu,  Zn)
	Analysis3: Conventionals (BOD, COD,  pH,  TSS)
	Analysis4: 
	Analysis5: 
	Analysis6: 
	Analysis7: 
	Analysis8: 
	Analysis9: 
	Analysis10: 
	Analysis11: 
	Analysis12: 
	Sample ID1: 
	Date1: 
	Time1: 
	Matrix1: samplewater
	Pres1: 4°C
	Contain1: Amber glass
	Cont No1: 
	Check1A: Off
	Check1B: Off
	Check1C: Off
	Check1D: Off
	Check1E: Off
	Check1F: Off
	Check1G: Off
	Check1H: Off
	Check1I: Off
	Check1J: Off
	Check1K: Off
	Check1L: Off
	Field Pt1: 
	Sample ID2: 
	Date2: 
	Time2: 
	Matrix2: 
	Pres2: 
	Contain2: 
	Cont No2: 
	Check2A: Off
	Check2B: Off
	Check2C: Off
	Check2D: Off
	Check2E: Off
	Check2F: Off
	Check2G: Off
	Check2H: Off
	Check2I: Off
	Check2J: Off
	Check2K: Off
	Check2L: Off
	Field Pt2: 
	Sample ID3: 
	Date3: 
	Time3: 
	Matrix3: 
	Pres3: 
	Contain3: 
	Cont No3: 
	Check3A: Off
	Check3B: Off
	Check3C: Off
	Check3D: Off
	Check3E: Off
	Check3F: Off
	Check3G: Off
	Check3H: Off
	Check3I: Off
	Check3J: Off
	Check3K: Off
	Check3L: Off
	Field Pt3: 
	Sample ID4: 
	Date4: 
	Time4: 
	Matrix4: 
	Pres4: 
	Contain4: 
	Cont No4: 
	Check4A: Off
	Check4B: Off
	Check4C: Off
	Check4D: Off
	Check4E: Off
	Check4F: Off
	Check4G: Off
	Check4H: Off
	Check4I: Off
	Check4J: Off
	Check4K: Off
	Check4L: Off
	Field Pt4: 
	Sample ID5: 
	Date5: 
	Time5: 
	Matrix5: 
	Pres5: 
	Contain5: 
	Cont No5: 
	Check5A: Off
	Check5B: Off
	Check5C: Off
	Check5D: Off
	Check5E: Off
	Check5F: Off
	Check5G: Off
	Check5H: Off
	Check5I: Off
	Check5J: Off
	Check5K: Off
	Check5L: Off
	Field Pt5: 
	Sample ID6: 
	Date6: 
	Time6: 
	Matrix6: 
	Pres6: 
	Contain6: 
	Cont No6: 
	Check6A: Off
	Check6B: Off
	Check6C: Off
	Check6D: Off
	Check6E: Off
	Check6F: Off
	Check6G: Off
	Check6H: Off
	Check6I: Off
	Check6J: Off
	Check6K: Off
	Check6L: Off
	Field Pt6: 
	Sample ID7: 
	Date7: 
	Time7: 
	Matrix7: 
	Pres7: 
	Contain7: 
	Cont No7: 
	Check7A: Off
	Check7B: Off
	Check7C: Off
	Check7D: Off
	Check7E: Off
	Check7F: Off
	Check7G: Off
	Check7H: Off
	Check7I: Off
	Check7J: Off
	Check7K: Off
	Check7L: Off
	Field Pt7: 
	Sample ID8: 
	Date8: 
	Time8: 
	Matrix8: 
	Pres8: 
	Contain8: 
	Cont No8: 
	Check8A: Off
	Check8B: Off
	Check8C: Off
	Check8D: Off
	Check8E: Off
	Check8F: Off
	Check8G: Off
	Check8H: Off
	Check8I: Off
	Check8J: Off
	Check8K: Off
	Check8L: Off
	Field Pt8: 
	Sample ID9: 
	Date9: 
	Time9: 
	Matrix9: 
	Pres9: 
	Contain9: 
	Cont No9: 
	Check9A: Off
	Check9B: Off
	Check9C: Off
	Check9D: Off
	Check9E: Off
	Check9F: Off
	Check9G: Off
	Check9H: Off
	Check9I: Off
	Check9J: Off
	Check9K: Off
	Check9L: Off
	Field Pt9: 
	Sample ID10: 
	Date10: 
	Time10: 
	Matrix10: 
	Pres10: 
	Contain10: 
	Cont No10: 
	Check10A: Off
	Check10B: Off
	Check10C: Off
	Check10D: Off
	Check10E: Off
	Check10F: Off
	Check10G: Off
	Check10H: Off
	Check10I: Off
	Check10J: Off
	Check10K: Off
	Check10L: Off
	Field Pt10: 
	Shipper: 
	Sampler: 
	Waybill: 
	Submit: 
	Return: Off
	Lab Disp: Off
	Archive: Off
	Special1: 
	Special2: 


