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OWNER'S CERTIFICATION 
 
This project-specific Water Quality Management Plan (WQMP) has been prepared for:  

Brown Strauss, Inc. 
2495 Uravan Street 
Aurora, CO 80011 
Telephone: (310) 694-1001 
 
This WQMP is intended to comply with the requirements of The City of Banning for Brown Strauss 
Steel DR 23-7008, which includes the requirement for the preparation and implementation of a project-
specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be 
responsible for the implementation of this WQMP and will ensure that this WQMP is amended as 
appropriate to reflect up-to-date conditions on the site.  This WQMP will be reviewed with the facility 
operator, facility supervisors, employees, tenants, maintenance and service contractors, or any other party 
(or parties) having responsibility for implementing portions of this WQMP.  At least one copy of this 
WQMP will be maintained at the project site or project office in perpetuity. 

The undersigned is authorized to certify and to approve implementation of this WQMP.  The undersigned 
is aware that implementation of this WQMP is enforceable under The City of Banning Water Quality 
Ordinance (Municipal Code Section No. 1415 Sec.6). 

If the undersigned transfers its interest in the subject property/project, the undersigned shall notify the 
successor in interest of its responsibility to implement this WQMP. 

 
"I, the undersigned, certify under penalty of law that I am the owner of the property that is the subject of 
this WQMP, and that the provisions of this WQMP have been reviewed and accepted and that the WQMP 
will be transferred to future successors in interest." 
 
 
  ATTEST 
Owner's Signature 
 
Kris Farris   
Owner's Printed Name  
 
President & COO  
Owner's Title/Position 
 
       
Date 
 
2495 Uravan Street 
Aurora, CO 80011 
(310) 694-1001 
 
 
 

THIS FORM SHALL BE NOTARIZED BEFORE ACCEPTANCE OF THE  
FINAL PROJECT SPECIFIC WQMP

 
 
  
Notary Signature 
 
  
Printed Name  
 
  
Title/Position 
 
  
Date 
 

11/9/2023
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I. Project Description 
 
Project Owner:  Brown Strauss, Inc. 

2495 Uravan Street 

Aurora, CO 80011 

(310) 694-1001 

 

WQMP Preparer: J.T. Stanton P.E. 

234 North Arrowhead Avenue 

San Bernardino, CA 92408 

(909) 885-3806 

 

Project Site Address:  1431 and 1210 West Lincoln Street  

Banning, CA 92220  

Planning Area/ 
Community Name/ 
Development Name: Brown Strauss Steel--Banning 
 
APN Number(s): 540-180-020, 022, & 026  

Latitude & Longitude: 33.922445, -116.891147 

Receiving Water: Smith Creek  

Project Site Size: 14.27 Acres  

Standard Industrial Classification (SIC) Code: 5051  

 
Formation of Home Owners' Association (HOA) 
or Property Owners Association (POA):   Y    N   
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Additional Permits/Approvals required for the Project: 

AGENCY Permit required 

State Department of Fish and Wildlife, Fish and Game 
Code §1602 Streambed Alteration Agreement 

Y   N  

State Water Resources Control Board, Clean Water Act 
(CWA) Section 401 Water Quality Certification 

Y   N  

US Army Corps of Engineers, CWA Section 404 permit Y   N  

US Fish and Wildlife, Endangered Species Act Section 7 
biological opinion 

Y   N  

Statewide Construction General Permit Coverage Y   N  

Statewide Industrial General Permit Coverage Y   N  

Other (please list in the space below as required) 
City of Banning Grading, Construction, & Encroachment Permits. 
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The existing project location is an empty vacant lot. The proposed project includes a new 
building, material storaage yard, parking lot and landscaping on a vacant lot. The storm 
water runoff will be treated via vortex sporators and an underground infiltration system. 
The total area of the site is 621,431 s.f. /14.27 acres.  
 
Appendix A of this project-specific WQMP includes a complete copy of the final Conditions of 
Approval.  Appendix B of this project-specific WQMP includes: 

a. A Vicinity Map identifying the project site and surrounding planning areas in 
sufficient detail; and 

b. A Site Plan for the project.  The Site Plan included as part of Appendix B depicts the 
following project features: 
 Location and identification of all structural BMPs, including Source Control, 

LID/Site Design and Treatment Control BMPs. 
 Landscaped areas. 
 Paved areas and intended uses (i.e., parking, outdoor work area, outdoor material 

storage area, sidewalks, patios, tennis courts, etc.). 
 Number and type of structures and intended uses (i.e., buildings, tenant spaces, 

dwelling units, community facilities such as pools, recreation facilities, tot lots, 
etc.). 

 Infrastructure (i.e., streets, storm drains, etc.) that will revert to public agency 
ownership and operation. 

 Location of existing and proposed public and private storm drainage facilities 
(i.e., storm drains, channels, basins, etc.), including catch basins and other 
inlets/outlet structures.  Existing and proposed drainage facilities should be 
clearly differentiated. 

 Location(s) of Receiving Waters to which the project directly or indirectly 
discharges. 

 Location of points where onsite (or tributary offsite) flows exit the 
property/project site. 

 Delineation of proposed drainage area boundaries, including tributary offsite 
areas, for each location where flows exit the project site and existing site (where 
existing site flows are required to be addressed).  Each tributary area should be 
clearly denoted. 

 Pre- and post-project topography. 
 
Appendix I is a one page form that summarizes pertinent information relative to this project-
specific WQMP. 
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II. Site Characterization 
 
Land Use Designation or Zoning:  Industrial  

 

Current Property Use: Vacant 

 

Proposed Property Use: Steel Material Storage Yard 

 
 
Availability of Soils Report: Y     N    Note: A soils report is required if infiltration 

BMPs are utilized.  Attach report in Appendix E. 
  
 
Phase 1 Site Assessment: Y      N   Note: If prepared, attached remediation 

summary and use restrictions in Appendix H.  
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Receiving Waters for Urban Runoff from Site  

 

Receiving 
Waters 

EPA Approved 303(d) List 
Impairments 

Designated Beneficial 
Uses 

Proximity to RARE 
Beneficial Use 

Designated 
Receiving Waters 

                        

San Gorgonio 
River N/A 

MUN (Potential), AGR, 
GWR, REC I, REC II, 

COLD,WILD 
N/A 

Whitewater 
River N/A 

MUN, AGR, GWR, REC 
I, REC II, WARM 

(Intermittent), COLD, 
WILD, POW 

N/A 

Coachella 
Valley Storm 

Channel 

DDT, Dieldrin, Indicator 
Bacteria, Nitrogen-ammonia, 
PCBs, Toxaphene, Toxicity 

(unknown) 

FRSH, REC I, REC II, 
WARM, WILD, RARE 49.00 Miles 

Salton Sea 

Arsenic, Chloride, Chlorpyrifos, 
DDT, Enterococcus, Low 

Dissolved Oxygen, Nitrogen-
ammonia, Nutrients, Salinity, 

Toxicity 

AQUA, IND (Potential), 
REC I, REC II, WARM, 

WILD, RARE 
68.94 Miles 
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III. Pollutants of Concern  
Table 1. Pollutant of Concern Summary 

 
Pollutant Category Potential for Project and/or 

Existing Site 
Causing Receiving Water 

Impairment 
Additional Information and 

Comments 
Bacteria/Virus Yes Yes Potential source includes 

animal waste. Bacteria is 
common in parking lot runoff. 

Heavy Metals Yes No Potential source include brake 
pad and tire wear associated 

with driving. 
Nutrients Yes Yes Potential source include 

fertilizers and eroded soils. 
Toxic Organic Compounds Yes Yes Potential source include 

solvents and cleaning 
compounds. 

Sediment/Turbidity Yes No Potential source include eroded 
soils. 

Trash & Debris Yes No Potential source include paper, 
plastic, and aluminum 

materials. 
Oil & Grease Yes No Potential source include 

petroleum hydrocarbon 
products and motor products. 

Other (specify pollutant): N/A N/A N/A 
Other (specify pollutant): N/A N/A N/A 
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IV. Hydrologic Conditions of Concern 
 
Local Jurisdiction Requires On-Site Retention of Urban Runoff: 
 
Yes  The project will be required to retain urban runoff onsite in conformance with local 

ordinance (See Table 6 of the WQMP Guidance document, "Local Land use 
Authorities Requiring Onsite Retention of Stormwater").  This section does not need 
to be completed; however, retention facility design details and sizing calculations 
must be included in Appendix F.   

No  This section must be completed. 

This Project meets the following condition: 

 Condition A: 1) Runoff from the Project is discharged directly to a publicly-owned, 
operated and maintained MS4 or engineered and maintained channel, 2) the 
discharge is in full compliance with local land use authority requirements for 
connections and discharges to the MS4 (including both quality and quantity 
requirements), 3) the discharge would not significantly impact stream habitat in 
proximate Receiving Waters, and 4) the discharge is authorized by the local land use 
authority. 

 Condition B: The project disturbs less than 1 acre and is not part of a larger 
common plan of development that exceeds 1 acre of disturbance.  The disturbed area 
calculation must include all disturbances associated with larger plans of 
development. 

 Condition C: The project's runoff flow rate, volume, velocity and duration for the 
post-development condition do not exceed the pre-development condition for the 2-
year, 24-hour and 10-year 24-hour rainfall events.  This condition can be achieved 
by, where applicable, complying with the local land use authority's on-site retention 
ordinance, or minimizing impervious area on a site and incorporating other Site-
Design BMP concepts and LID/Site Design BMPs that assure non-exceedance of 
pre-development conditions.  This condition must be substantiated by hydrologic 
modeling methods acceptable to the local land use authority. 

 None: Refer to Section 3.4 of the Whitewater River Region WQMP Guidance 
document for additional requirements. 

Supporting engineering studies, calculations, and reports are included in Appendix C. 

 2 year – 24 hour 10 year – 24 hour 
 Precondition Post-condition Precondition Post-condition 

Discharge (cfs)                         

Velocity (fps)                         

Volume (cubic feet)                        

Duration (minutes)                        
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V. Best Management Practices 
 

This project implements Best Management Practices (BMPs) to address the Pollutants of 
Concern that may potentially be generated from the use of the Project Site. These BMPs have 
been selected and implemented to comply with Section 3.5 of the WQMP Guidance document, 
and consist of Site Design BMP concepts, Source Control, LID/Site Design and, if/where 
necessary, Treatment Control BMPs as described herein. 

 

V.1 SITE DESIGN BMP CONCEPTS, LID/SITE DESIGN AND TREATMENT 
CONTROL BMPS 
Local Jurisdiction Requires On-Site Retention of Urban Runoff: 
 
Yes  The project will be required to retain Urban Runoff onsite in conformance with local 

ordinance (See Table 6 of the WQMP Guidance document, "Local Land use 
Authorities Requiring Onsite Retention of Stormwater).  The LID/Site Design 
measurable goal has thus been met (100%), and Sections V.1.A and V.1.B do not 
need to be completed; however, retention facility design details and sizing 
calculations must be included in Appendix F, and '100%' should be entered into 
Column 3 of Table 6 below.   

 
No  Section V.1 must be completed. 
 

This section of the Project-Specific WQMP documents the LID/Site Design BMPs and, if/where 
necessary, the Treatment Control BMPs that will be implemented on the project to meet the 
requirements detailed within Section 3.5.1 of the WQMP Guidance document. Section 3.5.1 
includes requirements to implement Site Design Concepts and BMPs, and includes requirements 
to address Pollutants of Concern with BMPs. Further, sub-section 3.5.1.1 specifically requires 
that Pollutants of Concern be addressed with LID/Site Design BMPs to the extent feasible.   

LID/Site Design BMPs are those BMPs listed within Table 2 below which promote retention 
and/or feature a natural treatment mechanism; off-site and regionally-based BMPs are also 
LID/Site Design BMPs, and therefore count towards the measurable goal, if they fit these 
criteria.  This project incorporates LID/Site Design BMPs to fully address the Treatment Control 
BMP requirement where and to the extent feasible. If and where it has been acceptably 
demonstrated to the local land use authority that it is infeasible to fully meet this requirement 
with LID/Site Design BMPs, Section V.1.B (below) includes a description of the conventional 
Treatment Control BMPs that will be substituted to meet the same requirements.  

In addressing Pollutants of Concern, BMPs are selected using Table 2 below. 
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Table 2. BMP Selection Matrix Based Upon Pollutant of Concern Removal Efficiency (1) 

(Sources: Riverside County Flood Control & Water Conservation District Design Handbook for Low Impact Development Best Management Practices, dated September 2011, the 

Orange County Technical Guidance Document for Water Quality Management Plans, dated May 19, 2011, and the Caltrans Treatment BMP Technology Report, dated April 2010 

and April 2008) 
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Nutrients L/M L/M M L/M L/M H H H H 

Toxic Organic 
Compounds M/H M/H M/H L L/M H H H H 

Trash & Debris L L H H H H H L H 

Bacteria & Viruses 
(also: Pathogens) L M H L M H H H H 

Oil & Grease M M H M H H H H H 

Heavy Metals M M/H M/H L/M M H H H H 

Abbreviations: 
L: Low removal efficiency M: Medium removal efficiency H: High removal efficiency 

Notes: 
(1) Periodic performance assessment and updating of the guidance provided by this table may be necessary. 
(2) Expected performance when designed in accordance with the most current edition of the document, "Riverside 

County, Whitewater River Region Stormwater Quality Best Management Practice Design Handbook". 
(3) Performance dependent upon design which includes implementation of thick vegetative cover.  Local water 

conservation and/or landscaping requirements should be considered; approval is based on the discretion of the 
local land use authority. 

(4)   Includes proprietary stormwater treatment devices as listed in the CASQA Stormwater Best Management Practices 
Handbooks, other stormwater treatment BMPs not specifically listed in this WQMP (including proprietary  filters, 
hydrodynamic separators, inserts, etc.), or newly developed/emerging stormwater treatment technologies. 

(5)   Expected performance should be based on evaluation of unit processes provided by BMP and available testing 
data. Approval is based on the discretion of the local land use authority. 

(6)  When used for primary treatment as opposed to pre-treatment, requires site-specific approval by the local land use 
authority. 
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V.1.A SITE DESIGN BMP CONCEPTS AND LID/SITE DESIGN BMPS 
 
This section documents the Site Design BMP concepts and LID/Site Design BMPs that will be 
implemented on this project to comply with the requirements detailed in Section 3.5.1 of the 
WQMP Guidance document.  

 Table 3 herein documents the implementation of the Site Design BMP Concepts 
described in sub-sections 3.5.1.3 and 3.5.1.4.  

 Table 4 herein documents the extent to which this project has implemented the LID/Site 
Design goals described in sub-section 3.5.1.1. 
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Table 3.  Implementation of Site Design BMP Concepts 

   Included  
Brief Reason for BMPs 
Indicated as No or N/A  

Design 
Concept Technique Specific BMP Yes No N/A 

Si
te

 D
es

ig
n 

B
M

P 
C

on
ce

pt
 1

 

Minimize Urban 
Runoff, 

Minimize 
Impervious 

Footprint, and 
Conserve 

Natural Areas  
 

(See WQMP 
Section 3.5.1.3) 

Conserve natural areas by concentrating or clustering 
development on the least environmentally sensitive portions of a 
site while leaving the remaining land in a natural, undisturbed 
condition. 

         

Conserve natural areas by incorporating the goals of the Multi-
Species Habitat Conservation Plan or other natural resource 
plans. 

         

Preserve natural drainage features and natural depressional 
storage areas on the site.          

Maximize canopy interception and water conservation by 
preserving existing native trees and shrubs, and planting 
additional native or drought tolerant trees and large shrubs. 

         

Use natural drainage systems.          

Where applicable, incorporate Self-Treating Areas    Landscape area will be self treating. 
Where applicable, incorporate Self-Retaining Areas          
Increase the building floor to area ratio (i.e., number of stories 
above or below ground).          

Construct streets, sidewalks and parking lot aisles to minimum 
widths necessary, provided that public safety and a walkable 
environment for pedestrians are not compromised. 

   
Parking areas and side walk have 

been minimized to the extent 
possible. 

Reduce widths of streets where off-street parking is available.          

Minimize the use of impervious surfaces, such as decorative 
concrete, in the landscape design.    Garvel used in material storage areas. 

Other comparable and equally effective Site Design BMP 
concept(s) as approved by the local land use authority (Note: 
Additional narrative required to describe BMP and how it 
addresses site design concept). 
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Table 3.  Site Design BMP Concepts (continued) 

   Included  
Brief Reason for Each BMP 

Indicated as No or N/A Design 
Concept Technique Specific BMP Yes No N/A 
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Minimize 
Directly 

Connected 
Impervious 

Area  
 

(See WQMP 
Section 
3.5.1.4) 

Design residential and commercial sites to contain and infiltrate roof 
runoff, or direct roof runoff to landscaped swales or buffer areas.          

Drain impervious sidewalks, walkways, trails, and patios into adjacent 
landscaping.          

Incorporate landscaped buffer areas between sidewalks and streets.          
Use natural or landscaped drainage swales in lieu of underground 
piping or imperviously lined swales.           

Where soil conditions are suitable, use perforated pipe or gravel 
filtration pits for low flow infiltration.     

An underground infiltration system 
consisting of perforated pipe will be 

used. 
Maximize the permeable area by constructing walkways, trails, patios, 
overflow parking, alleys, driveways, low-traffic streets, and other low-
traffic areas with open-jointed paving materials or permeable surfaces 
such as pervious concrete, porous asphalt, unit pavers, and granular 
materials.  

         

Use one or more of the following: 
Rural swale system: street sheet flows to landscaped swale or gravel 
shoulder, curbs used at street corners, and culverts used under 
driveways and street crossings. 

         

Urban curb/swale system: street slopes to curb; periodic swale inlets 
drain to landscaped swale or biofilter.          

Dual drainage system: first flush captured in street catch basins and 
discharged to adjacent vegetated swale or gravel shoulder; high flows 
connect directly to MS4s. 

         

Other comparable and equally effective Site Design BMP concept(s) 
as approved by the local land use authority (Note: Additional narrative 
required to describe BMP and how it addresses site design concept). 

         

Use one or more of the following for design of driveways and private residential parking areas: 
Design driveways with shared access, flared (single lane at street), or 
wheel strips (paving only under the tires).          
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   Included  
Brief Reason for Each BMP 

Indicated as No or N/A Design 
Concept Technique Specific BMP Yes No N/A 

Uncovered temporary or guest parking on residential lots paved with a 
permeable surface, or designed to drain into landscaping.          
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Table 3.  Site Design BMP Concepts (continued) 

   Included  
Brief Reason for Each BMP 

Indicated as No or N/A Design 
Concept Technique Specific BMP Yes No N/A 

Si
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Minimize 
Directly 

Connected 
Impervious 

Area  
 

(See WQMP 
Section 
3.5.1.4) 

 
 

Other comparable and equally effective Site Design BMP concept(s) 
as approved by the local land use authority (Note: Additional narrative 
required to describe BMP and how it addresses site design concept). 

         

Use one or more of the following for design of parking areas: 

Where landscaping is proposed in parking areas, incorporate parking 
area landscaping into the drainage design.          

Overflow parking (parking stalls provided in excess of the Permittee's 
minimum parking requirements) may be constructed with permeable 
pavement. 

         

Other comparable and equally effective Site Design BMP (or BMPs) 
as approved by the local land use authority (Note: Additional narrative 
required describing BMP and how it addresses site design concept). 
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Project Site Design BMP Concepts: 

DA-1, 2 & 3 area runoff will be routed via vortex seporators to an underground stormwater 
retention basin sized to contain the WQMP volume and the developed condition hydrograph 
volumes for a 100-yr, 3-hr storm, 1.9698 ac ft (85,804 cu ft). Additional volume to buffer the 
difference between the existing condition and the developed condition hydrograph is also 
provide resulting in a total basin capacity of 2.9640 ac ft (129,110 cu ft). See project specific 
hydrology report for additional information.  
 
 
 
Alternative Project Site Design BMP Concepts: 

N/A 
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Table 4.  LID/Site Design BMPs Meeting the LID/Site Design Measurable Goal 

(1) (2) (3) (4) (5) (6) (7) 

DRAINAGE 
SUB-AREA 
ID OR NO. 

LID/SITE DESIGN BMP 
TYPE* 

POTENTIAL POLLUTANTS 
OF CONCERN WITHIN 
DRAINAGE SUB-AREA 

POTENTIAL 
POLLUTANTS 
WITHIN SUB-

AREA CAUSING 
RECEIVING 

WATER 
IMPAIRMENTS 

EFFECTIVENESS 
OF LID/SITE 

DESIGN BMP AT 
ADDRESSING 
IDENTIFIED 
POTENTIAL 

POLLUTANTS 

BMP MEETS 
WHICH 
DESIGN 

CRITERIA? 

TOTAL 
AREA 

WITHIN 
DRAINAGE 
SUB-AREA  

 (See Table 2) (Refer to Table 1) (Refer to Table 1) (U,  L,  M, H/M, H; see 
Table 2) 

(Identify as 
VBMP OR QBMP) (Nearest 0.1 acre) 

       
       
       
       
       
       
       
       
       
       
       
       
       

       

       
TOTAL PROJECT AREA TREATED WITH LID/SITE DESIGN BMPs (NEAREST 0.1 ACRE)  

* LID/Site Design BMPs listed in this table are those that completely address the 'Treatment Control BMP requirement' for their 
drainage sub-area.
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Justification of infeasibility for sub-areas not addressed with LID/Site Design BMPs 

      
 

V.1.B TREATMENT CONTROL BMPS 
Conventional Treatment Control BMPs shall be implemented to address the project's Pollutants 
of Concern as required in WQMP Section 3.5.1 where, and to the extent that, Section V.1.A has 
demonstrated that it is infeasible to meet these requirements through implementation of LID/Site 
Design BMPs. 
 

  The LID/Site Design BMPs described in Section V.1.A of this project-specific WQMP 
completely address the 'Treatment Control BMP requirement' for the entire project site 
(and where applicable, entire existing site) as required in Section 3.5.1.1 of the WQMP 
Guidance document. Supporting documentation for the sizing of these LID/Site Design 
BMPs is included in Appendix F. *Section V.1.B does not need to be completed. 

 
  The LID/Site Design BMPs described in Section V.1.A of this project-specific WQMP 

do NOT completely address the 'Treatment Control BMP requirement' for the entire 
project site (or where applicable, entire existing site) as required in Section 3.5.1.1 of the 
WQMP. *Section V.1.B must be completed. 

 

 

The Treatment Control BMPs identified in this section are selected, sized and implemented to 
treat the design criteria of VBMP and/or QBMP for all project (and if required, existing site) 
drainage sub-areas which were not fully addressed using LID/Site Design BMPs. Supporting 
documentation for the sizing of these Treatment Control BMPs is included in Appendix F. 
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Table 5: Treatment Control BMP Summary 

(1) (2) (3) (4) (5) (6) (7) 

DRAINAGE 
SUB-AREA 
ID OR NO. 

TREATMENT 
CONTROL BMP 

TYPE* 

POTENTIAL 
POLLUTANTS OF 

CONCERN WITHIN 
DRAINAGE SUB-AREA 

POTENTIAL 
POLLUTANTS 

WITHIN SUB-AREA 
CAUSING 

RECEIVING 
WATER 

IMPAIRMENTS 

EFFECTIVENESS OF 
TREATMENT 

CONTROL BMP AT 
ADDRESSING 
IDENTIFIED 
POTENTIAL 

POLLUTANTS 

BMP MEETS 
WHICH 
DESIGN 

CRITERIA? 

TOTAL 
AREA 

WITHIN 
DRAINAGE 
SUB-AREA 

 (See Table 2) (Refer to Table 1) (Refer to Table 1) (U, L, M, H/M, H; see Table 
2) 

(Identify as 
VBMP OR QBMP) 

(Nearest 0.1 
acre) 

  
  

 
 
 

  

       
       
       
       
       

 TOTAL PROJECT AREA TREATED WITH TREATMENT CONTROL BMPs (NEAREST 0.1 ACRE)  
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V.1.C MEASURABLE GOAL SUMMARY 
This section documents the extent to which this project has met the measurable goal described in 
WQMP Section 3.5.1.1 of addressing 100% of the project's 'Treatment Control BMP 
requirement' with LID/Site Design BMPs.  Projects required to retain Urban Runoff onsite in 
conformance with local ordinance are considered to have met the measurable goal; for these 
instances, '100%' is entered into Column 3 of the Table.  

Table 6: Measurable Goal Summary 

(1) (2) (3) 

Total Area Treated with 
LID/Site Design BMPs 

Total Area Treated with 
Treatment Control BMPs % of Treatment Control BMP 

Requirement addressed with 
LID/Site Design BMPs (Last row of Table 4) (Last row of Table 5) 

100% N/A 100% 
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V.2 SOURCE CONTROL BMPS 
 

This section identifies and describes the Source Control BMPs applicable and implemented on 
this project. 
 

Table 7. Source Control BMPs 

BMP Name 
Check One 

If not applicable, state 
brief reason Included Not 

Applicable 
Non-Structural Source Control BMPs    
Education for Property Owners, Operators, 
Tenants, Occupants, or Employees         

Activity Restrictions         
Irrigation System and Landscape Maintenance         
Common Area Litter Control         
Street Sweeping Private Streets and Parking Lots         
Drainage Facility Inspection and Maintenance         
Structural Source Control BMPs    
Storm Drain Inlet Stenciling and Signage         
Landscape and Irrigation System Design         
Protect Slopes and Channels         

Provide Community Car Wash Racks   Project is a material 
yard. 

Properly Design*: 
 Fueling Areas   None proposed. 
 Air/Water Supply Area Drainage   None proposed. 
 Trash Storage Areas   None proposed. 
 Loading Docks    None proposed. 
 Maintenance Bays   None proposed. 
 Vehicle and Equipment Wash Areas   None proposed. 
 Outdoor Material Storage Areas   None proposed. 
 Outdoor Work Areas or Processing Areas   None proposed. 
Provide Wash Water Controls for Food 
Preparation Areas   None proposed. 

*Details demonstrating proper design must be included in Appendix F. 
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Education of Property Owners, Operators, Tenants, Occupants, and Employees: 
 
The property owner shall be familiar with the contents of this document and shall utilize the 
BMP materials in Appendix D which includes copies of the BMP educational materials 
(described in Section 3.5.2.1 of the WQMP Guidance document) that will be used in 
implementing this project-specific WQMP and training staff on an annual basis. 
Activity Restrictions:  
Pesticide application shall be performed by a CA licensed contractor. No vehicle washing or 
servicing permitted. No hosing of spilled materials or any other materials into storm drains, with 
dry cleanup methods practiced.  
 
Storm Drain Inlet Stenciling/Placarding: 
Owner shall apply and maintain “No Dumping-Drains to River” messages on all on-site storm 
drain inlets, with annual inspection/replacement for legibility.  
 
Chamber Inspection/Maintenance: 
Retention/infiltration chamber shall be routinely inspected and cleaned as needed. 
 
Irrigation System & Landscape Maintenance: 
Irrigation system shall be routinely checked for leaks and other deficiencies and repaired as 
necessary. Landscape shall be routinely inspected and kept free of trash and debris. All landscape 
maintenance waste shall be properly collected and disposed of to prevent discharge into storm 
drains. 
 
Common Area Litter Control: 
All open and common areas shall be routinely inspected and kept free of trash and debris. 
 
Street Sweeping Private Streets & Parking Lots: 
Driveway, drive aisles, and parking lot areas shall be routinely inspected, swept, and kept free of 
trash and debris. 
 
Landscape & Irrigation System Design 
Proposed commercial landscaping shall be native and drought-tolerant. Proposed commercial 
landscaping and associated irrigation systems shall be maintained in accordance with all 
applicable City of Banning landscaping ordinance(s) and requirements and the approved, original 
Landscape Design. 
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Protect Slopes & Channels 
Proposed landscaped slopes along the northern and western edges of the project and the drainage 
swale along the eastern edge of the site shall be routinely inspected for sedimentation and 
erosion and repaired as necessary.  
 
Trash Storage Areas 
Trash and waste storage areas will be constructed per approved grading plans and include an 
impervious paved area and solid canopy style roof (if City dumpsters are utilized) for storage of 
the state compliant receptacles that are provided by the refuse service provider. 
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V.3 EQUIVALENT TREATMENT CONTROL BMP ALTERNATIVES 
Not applicable – project proposes retention of urban runoff onsite in conformance with local City 
of Banning ordinance (per Table 6 of the WQMP Guidance document, “Local Land Use 
Authorities Requiring Onsite Retention of Storm Water”).   

 

V.4 REGIONALLY-BASED BMPS 
Not applicable. 
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VI. Operation and Maintenance Responsibility for 
BMPs 

 

Appendix G of this project-specific WQMP includes copies of CC&Rs, Covenant and 
Agreements, BMP Maintenance Agreement and/or other mechanisms used to ensure the ongoing 
operation, maintenance, funding, transfer and implementation of the project-specific WQMP 
requirements. 
 
 Identification & Description of O&M for Applicable BMPs: 
 
 
- Irrigation system & landscape maintenance: Irrigation system shall be routinely checked for 

leaks and other deficiencies and repaired as necessary. Landscape areas shall be routinely 
inspected and kept free of trash and debris.  

 
- Common area litter control: All open and common areas shall be routinely inspected and kept 

free of trash and debris. 
 

- Street sweeping private streets & parking lots: Driveway, drive aisles, loading dock areas, 
and parking lot areas shall be routinely inspected, swept, and kept free of trash and debris. 

 
- Drainage facility inspection & maintenance: Proposed retention/infiltration chamber, gravity 

separtor, on-site catch basins,  and on-site storm drain lines on the site shall be routinely 
inspected and kept free of trash and debris. 

 
- Protect slopes & channels: Proposed drainage swale along the eastern edge of the site and 

landscaped slopes along the northern and western edges of site shall be routinely inspected 
for sedimentation and erosion and repaired as necessary.  

 
- Maintenance of Storm Drain Inlet stencils/placards: Proposed storm drain inlet 

stencils/placards shall be routinely inspected for legibility and replaced as necessary. 
 

- Catch Basin Inlet Filters: Catch basin inlet filters shall be inspected after each major storm 
event and cleaned whenever the accumulation of floating debris and sediment exceeds 25% 
of the filter's capacity. 

 
- Trash Storage Areas: Trash storage areas shall be inspected for damages and leaks, and 

repaired or replaced if needed. 
 

BMP Start-Up Dates: 
 

All BMP O&M described in this section shall begin immediately following construction. 
 
Schedule of Frequency of O&M for Each BMP: 
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All BMP O&M described in this section shall occur (at a minimum) weekly and before, during, 
and after storm events. 
 
 
Identification of Parties Responsible for O&M: 
 

All BMP O&M described in this section is the responsible of the following party: 
Brown Strauss, Inc. 
2495 Uravan Street 
Aurora, CO 80011 
Tel. (310) 694-1001 
 
 
Self-Inspections & Record-Keeping Requirements for BMPs: 
 
All BMP O&M described in this section is the responsible of the following party: 
Brown Strauss, Inc. 
2495 Uravan Street 
Aurora, CO 80011 
Tel. (310) 694-1001 
 
Water Quality Monitoring: 
 
Water quality monitoring is not required by the City of Banning at this time. 
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VII. Funding 
 
 
 
The funding source for the operation and maintenance of all proposed BMPs is as follows: 
 
Brown Strauss, Inc. 
2495 Uravan Street 
Aurora, CO 80011 
Tel. (310) 694-1001 
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Vicinity Map, WQMP Site Plan, and Receiving Waters Map 
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Appendix C 
 

Supporting Detail Related to Hydrologic Conditions of Concern 
 

 
 
 

The project is required to retain and treat the stormwater runoff hydrograph 
volume for a 100 year, 3 hour duration event in the post-development condition, 
via storage in the proposed on-site retention/infiltration basin, per City Ordinance 
#1415. See Appendix F calculations. 
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Appendix D 
 

Educational Materials 



What is stormwater runoff?

Why is stormwater runoff
a problem?

The effects of pollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

�

�

�

�

�

AftertheStorm

EPA 833-B-03-002

January 2003

For more information contact:

or visit
www.epa.gov/npdes/stormwater

www.epa.gov/nps

ACitizen’sGuideto
UnderstandingStormwater

WHEN IT RAINS
IT DRAINS

WHEN IT RAINS
IT DRAINS

InternetAddress(URL)HTTP://www.epa.gov
Recycled/RecyclablePrintedWithVegetable

OilBasedInkson100%Postconsumer,
ProcessChlorineFreeRecycledPaper
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Auto care
Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.Recycle or properly dispose of household products that

contain chemicals, such as insecticides, pesticides, paint,
solvents, and used motor oil and other auto fluids.
Don’t pour them onto the ground or into storm drains.

�

�

Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

�

�

�

�

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

Cover piles of dirt or mulch being
used in landscaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

�

�

�

�

Clean up spills immediately and properly
dispose of cleanup materials.

Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

Install and maintain oil/water separators.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide natural places for

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Residential landscaping

Improperly managed logging operations can result in erosion and
sedimentation.

�

�

�

�

�

Conduct preharvest planning to prevent erosion and lower costs.

Use logging methods and equipment that minimize soil disturbance.

Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Construct stream crossings so that they minimize erosion and physical
changes to streams.

Expedite revegetation of cleared areas.

Commercial

Stormwater Pollution Solutions

Construction
Agriculture Automotive

Facilities

Forestry
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Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes.  Stormwater 
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.  Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling.  Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements.  The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.  
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas.   The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler.  The waste hauler should be contacted prior to the 
design of your site trash collection areas.  Conflicts or issues should be discussed with the local 
agency. 

Designing New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs: 

 Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on.  This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

 Make sure trash container areas are screened or walled to 
prevent off-site transport of trash. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Use lined bins or dumpsters to reduce leaking of liquid waste. 

 Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

 Pave trash storage areas with an impervious surface to mitigate spills. 

 Do not locate storm drains in immediate vicinity of the trash storage area. 

 Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/operator.  Maintenance agreements between the local agency 
and the owner/operator may be required.  Some agencies will require maintenance deed 
restrictions to be recorded of the property title.  If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans are approved. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002.  
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Description 
Fueling areas have the potential to contribute oil and grease, solvents, car battery acid, coolant 
and gasoline to the stormwater conveyance system.   Spills at vehicle and equipment fueling 
areas can be a significant source of pollution because fuels contain toxic materials and heavy 
metals that are not easily removed by stormwater treatment devices. 

Approach 
Project plans must be developed for cleaning near fuel dispensers, emergency spill cleanup, 
containment, and leak prevention. 

Suitable Applications 
Appropriate applications include commercial, industrial, and any other areas planned to have 
fuel dispensing equipment, including retail gasoline outlets, automotive repair shops, and major 
non-retail dispensing areas. 

Design Considerations 
Design requirements for fueling areas are governed by Building 
and Fire Codes and by current local agency ordinances and zoning 
requirements.  Design requirements described in this fact sheet 
are meant to enhance and be consistent with these code and 
ordinance requirements. 

Designing New Installations 
Covering 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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Fuel dispensing areas should provide an overhanging roof structure or canopy.  The cover’s 
minimum dimensions must be equal to or greater than the area within the grade break.  The 
cover must not drain onto the fuel dispensing area and the downspouts must be routed to 
prevent drainage across the fueling area.  The fueling area should drain to the project’s 
treatment control BMP(s) prior to discharging to the stormwater conveyance system.  Note - If 
fueling large equipment or vehicles that would prohibit the use of covers or roofs, the fueling 
island should be designed to sufficiently accommodate the larger vehicles and equipment and to 
prevent stormwater run-on and runoff.  Grade to direct stormwater to a dead-end sump. 

Surfacing 

Fuel dispensing areas should be paved with Portland cement concrete (or equivalent smooth 
impervious surface).  The use of asphalt concrete should be prohibited.  Use asphalt sealant to 
protect asphalt paved areas surrounding the fueling area.  This provision may be made to sites 
that have pre-existing asphalt surfaces. 

The concrete fuel dispensing area should be extended a minimum of 6.5 ft from the corner of 
each fuel dispenser, or the length at which the hose and nozzle assembly may be operated plus 1 
ft, whichever is less. 

Grading/Contouring 

Dispensing areas should have an appropriate slope to prevent ponding, and be separated from 
the rest of the site by a grade break that prevents run-on of urban runoff.  (Slope is required to 
be 2 to 4% in some jurisdictions’ stormwater management and mitigation plans.) 

Fueling areas should be graded to drain toward a dead-end sump.  Runoff from 
downspouts/roofs should be directed away from fueling areas.  Do not locate storm drains in the 
immediate vicinity of the fueling area. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Additional Information 
 In the case of an emergency, provide storm drain seals, such as isolation valves, drain plugs, 

or drain covers, to prevent spills or contaminated stormwater from entering the stormwater 
conveyance system. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 
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Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002.  
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Description 
Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters.  Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping.  Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system.  Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.  
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project.  The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side.  All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

 Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language.  Examples include “NO DUMPING 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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– DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.   

 Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area.   

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use.  Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   If the project meets the definition of “redevelopment”, then the 
requirements stated under “ designing new installations” above should be included in all project 
design plans.  

Additional Information 
Maintenance Considerations 

 Legibility of markers and signs should be maintained.  If required by the agency with 
jurisdiction over the project, the owner/operator or homeowner’s association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
 Signage on top of curbs tends to weather and fade. 

 Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information  
Examples 

 Most MS4 programs have storm drain signage programs.  Some MS4 programs will provide 
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system.  

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

 Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

 Design irrigation systems to each landscape area’s specific water requirements. 

 Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

 Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

 Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration.  Choose plants with low irrigation requirements (for example, 
native or drought tolerant species).  Consider design features such as: 

- Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

- Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/or as 
recommended by the landscape architect 

- Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

 Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Various roof runoff controls are available to address stormwater 
that drains off rooftops.  The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition.  Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches:  cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting.   The first three approaches require the roof runoff to be contained in a 
gutter and downspout system.  Foundation planting provides a vegetated strip under the drip 
line of the roof.   

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas.  Retained water can be reused 
for watering gardens, lawns, and trees.  Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels.  A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently 
open outlet.  Roof runoff is temporarily stored and then released 
for irrigation or infiltration between storms.  The number of rain 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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barrels needed is a function of the rooftop area.  Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters.   Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load.  Several types of rain barrels are 
commercially available.  Consideration must be given to selecting rain barrels that are vector 
proof and childproof.  In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms.  This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering.  If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding.   

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff.  If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside.  This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches.  A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event.  An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids.  To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open.  A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment.  They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet.  They 
must be installed in solids that accommodate infiltration.  In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas.  An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff.  These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter.  Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof.  The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Foundation Planting 

Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof.  Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration.  These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Supplemental Information  
Examples 

 City of Ottawa’s Water Links Surface –Water Quality Protection Program 

 City of Toronto Downspout Disconnection Program 

 City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.  
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.  
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Description 
Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others.  Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration of land suitability for urban uses with 
consideration of community goals and projected growth.  Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

 Formulate the plan on the basis of clearly articulated community goals.  Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

 Map and assess land suitability for urban uses.  Include the following landscape features in 
the assessment:  wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use.  When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run).  Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 

If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

 Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

 Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

 Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/or drought tolerant plants. 

 Promote natural vegetation by using parking lot islands and other landscaped areas. 

 Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

 Promote the conservation of forest cover.  Building on land that is already deforested affects 
basin hydrology to a lesser extent than converting forested land.  Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

 Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams.  Develop and implement policies and 
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regulations to discourage the clearing, filling, and channelization of these features.  Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

 Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail.  If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 

 Convey runoff safely from the tops of slopes. 

 Avoid disturbing steep or unstable slopes. 

 Avoid disturbing natural channels. 

 Stabilize disturbed slopes as quickly as possible. 

 Vegetate slopes with native or drought tolerant vegetation. 

 Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

 Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

 Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion.  Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

 Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area.  The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration.  If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

 Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 
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Redevelopment may present significant opportunity to add features which had not previously 
been implemented.  Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas.  While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.  

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 



Drainage System Maintenance SC-44 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff and stormwater that 
may contain certain pollutants.  The protocols in this fact sheet 
are intended to reduce pollutants reaching receiving waters 
through proper conveyance system operation and maintenance. 

Approach 
Pollution Prevention 
Maintain catch basins, stormwater inlets, and other stormwater 
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. 

Suggested Protocols 
Catch Basins/Inlet Structures 
� Staff should regularly inspect facilities to ensure compliance 

with the following: 

- Immediate repair of any deterioration threatening 
structural integrity. 

- Cleaning before the sump is 40% full.  Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

- Stenciling of catch basins and inlets (see SC34 Waste 
Handling and Disposal). 
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� Clean catch basins, storm drain inlets, and other conveyance structures before the wet 
season to remove sediments and debris accumulated during the summer. 

� Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often.  Clean and repair as needed. 

� Keep accurate logs of the number of catch basins cleaned. 

� Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

� Dewater the wastes if necessary with outflow into the sanitary sewer if permitted.  Water 
should be treated with an appropriate filtering device prior to discharge to the sanitary 
sewer.  If discharge to the sanitary sewer is not allowed, water should be pumped or 
vacuumed to a tank and properly disposed.  Do not dewater near a storm drain or stream. 

Storm Drain Conveyance System 
� Locate reaches of storm drain with deposit problems and develop a flushing schedule that 

keeps the pipe clear of excessive buildup. 

� Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible. 

Pump Stations 
� Clean all storm drain pump stations prior to the wet season to remove silt and trash. 

� Do not allow discharge to reach the storm drain system when cleaning a storm drain pump 
station or other facility. 

� Conduct routine maintenance at each pump station. 

� Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 

Open Channel 
� Modify storm channel characteristics to improve channel hydraulics, increase pollutant 

removals, and enhance channel/creek aesthetic and habitat value. 

� Conduct channel modification/improvement in accordance with existing laws.  Any person, 
government agency, or public utility proposing an activity that will change the natural 
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or 
Lake Alteration Agreement with the Department of Fish and Game.  The developer-applicant 
should also contact local governments (city, county, special districts), other state agencies 
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS. 

Illicit Connections and Discharges 
� Look for evidence of illegal discharges or illicit connections during routine maintenance of 

conveyance system and drainage structures: 

- Is there evidence of spills such as paints, discoloring, etc? 
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- Are there any odors associated with the drainage system? 

- Record locations of apparent illegal discharges/illicit connections? 

- Track flows back to potential dischargers and conduct aboveground inspections.  This 
can be done through visual inspection of upgradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

- Eliminate the discharge once the origin of flow is established. 

� Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.  
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream” 
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the 
storm drainage system. 

� Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 
� Inspect and clean up hot spots and other storm drainage areas regularly where illegal 

dumping and disposal occurs. 

� Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Illegal dumping hot spots 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

� Post “No Dumping” signs in problem areas with a phone number for reporting dumping and 
disposal.  Signs should also indicate fines and penalties for illegal dumping. 

� Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Training 
� Train crews in proper maintenance activities, including record keeping and disposal. 

� Allow only properly trained individuals to handle hazardous materials/wastes. 

� Have staff involved in detection and removal of illicit connections trained in the following: 

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher 
training (as needed). 
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- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal 
OSHA 29 CFR 1910.146). 

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection). 

Spill Response and Prevention 
� Investigate all reports of spills, leaks, and/or illegal dumping promptly. 

� Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or 
dig up, remove, and properly dispose of contaminated soil. 

� Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup. 

Other Considerations (Limitations and Regulations) 
� Clean-up activities may create a slight disturbance for local aquatic species.  Access to items 

and material on private property may be limited.  Trade-offs may exist between channel 
hydraulics and water quality/riparian habitat.  If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and 
permitting. 

� Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity).  Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and prohibition against 
disposal of flushed effluent to sanitary sewer in some areas. 

� Regulations may include adoption of substantial penalties for illegal dumping and disposal. 

� Local municipal codes may include sections prohibiting discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system. 

Requirements 
Costs 
� An aggressive catch basin cleaning program could require a significant capital and O&M 

budget.   

� The elimination of illegal dumping is dependent on the availability, convenience, and cost of 
alternative means of disposal.  The primary cost is for staff time.  Cost depends on how 
aggressively a program is implemented.  Other cost considerations for an illegal dumping 
program include: 

- Purchase and installation of signs. 

- Rental of vehicle(s) to haul illegally-disposed items and material to landfills. 

- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels. 

- Purchase of landfill space to dispose of illegally-dumped items and material. 
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� Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming.  Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will 
determine the level of investigation necessary.   

Maintenance 
� Two-person teams may be required to clean catch basins with vactor trucks. 

� Teams of at least two people plus administrative personnel are required to identify illicit 
discharges, depending on the complexity of the storm sewer system. 

� Arrangements must be made for proper disposal of collected wastes. 

� Technical staff are required to detect and investigate illegal dumping violations. 

Supplemental Information 
Further Detail of the BMP 
Storm Drain Flushing 
Flushing is a common maintenance activity used to improve pipe hydraulics and to remove 
pollutants in storm drainage systems.  Flushing may be designed to hydraulically convey 
accumulated material to strategic locations, such as an open channel, another point where 
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing 
resuspension and overflow of a portion of the solids during storm events.  Flushing prevents 
“plug flow” discharges of concentrated pollutant loadings and sediments.  Deposits can hinder 
the designed conveyance capacity of the storm drain system and potentially cause backwater 
conditions in severe cases of clogging. 

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension.  An upstream manhole is selected to 
place an inflatable device that temporarily plugs the pipe.  Further upstream, water is pumped 
into the line to create a flushing wave.  When the upstream reach of pipe is sufficiently full to 
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum 
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain 
segment. 

To further reduce impacts of stormwater pollution, a second inflatable device placed well 
downstream may be used to recollect the water after the force of the flushing wave has 
dissipated.  A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for treatment.  In some cases, an interceptor structure may be more practical or 
required to recollect the flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density.  As a rule of thumb, the length of line to be flushed should not exceed 700 
feet.  At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material.  The percent removal 
efficiency drops rapidly beyond that.  Water is commonly supplied by a water truck, but fire 
hydrants can also supply water.  To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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Parking/Storage Area Maintenance SC-43 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Parking lots and storage areas can contribute a number of 
substances, such as trash, suspended solids, hydrocarbons, oil 
and grease, and heavy metals that can enter receiving waters 
through stormwater runoff or non-stormwater discharges.  The 
protocols in this fact sheet are intended to prevent or reduce the 
discharge of pollutants from parking/storage areas and include 
using good housekeeping practices, following appropriate 
cleaning BMPs, and training employees. 

Approach 
The goal of this program is to ensure stormwater pollution 
prevention practices are considered when conducting activities 
on or around parking areas and storage areas to reduce potential 
for pollutant discharge to receiving waters.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Encourage alternative designs and maintenance strategies for 

impervious parking lots.  (See New Development and 
Redevelopment BMP Handbook) 

� Keep accurate maintenance logs to evaluate BMP 
implementation. 
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Suggested Protocols 
General 
� Keep the parking and storage areas clean and orderly.  Remove debris in a timely fashion. 

� Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration 
devices. 

� Utilize sand filters or oleophilic collectors for oily waste in low quantities. 

� Arrange rooftop drains to prevent drainage directly onto paved surfaces. 

� Design lot to include semi-permeable hardscape. 

� Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a 
sink, toilet, clean-out, or wash area with drain. 

Controlling Litter 
� Post “No Littering” signs and enforce anti-litter laws. 

� Provide an adequate number of litter receptacles. 

� Clean out and cover litter receptacles frequently to prevent spillage. 

� Provide trash receptacles in parking lots to discourage litter. 

� Routinely sweep, shovel, and dispose of litter in the trash. 

Surface Cleaning 
� Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants 

into the stormwater conveyance system if possible.   

� Establish frequency of public parking lot sweeping based on usage and field observations of 
waste accumulation. 

� Sweep all parking lots at least once before the onset of the wet season. 

� Follow the procedures below if water is used to clean surfaces: 

- Block the storm drain or contain runoff. 

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface.  
Do not allow wash water to enter storm drains. 

- Dispose of parking lot sweeping debris and dirt at a landfill. 

� Follow the procedures below when cleaning heavy oily deposits: 

- Clean oily spots with absorbent materials.  

- Use a screen or filter fabric over inlet, then wash surfaces. 
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- Do not allow discharges to the storm drain. 

- Vacuum/pump discharges to a tank or discharge to sanitary sewer. 

- Appropriately dispose of spilled materials and absorbents. 

Surface Repair 
� Preheat, transfer or load hot bituminous material away from storm drain inlets. 

� Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff. 

� Cover and seal nearby storm drain inlets where applicable (with waterproof material or 
mesh) and manholes before applying seal coat, slurry seal, etc.  Leave covers in place until 
job is complete and all water from emulsified oil sealants has drained or evaporated.  Clean 
any debris from these covered manholes and drains for proper disposal. 

� Use only as much water as necessary for dust control, to avoid runoff. 

� Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines.  Dispose of collected material and absorbents properly. 

Inspection 
� Have designated personnel conduct inspections of parking facilities and stormwater 

conveyance systems associated with parking facilities on a regular basis. 

� Inspect cleaning equipment/sweepers for leaks on a regular basis. 

Training 
� Provide regular training to field employees and/or contractors regarding cleaning of paved 

areas and proper operation of equipment. 

� Train employees and contractors in proper techniques for spill containment and cleanup. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials where it will be readily accessible or at a central 
location. 

� Clean up fluid spills immediately with absorbent rags or material. 

� Dispose of spilled material and absorbents properly. 

Other Considerations 
Limitations related to sweeping activities at large parking facilities may include high equipment 
costs, the need for sweeper operator training, and the inability of current sweeper technology to 
remove oil and grease. 
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Requirements 
Costs 
Cleaning/sweeping costs can be quite large.  Construction and maintenance of stormwater 
structural controls can be quite expensive as well. 

Maintenance 
� Sweep parking lot regularly to minimize cleaning with water. 

� Clean out oil/water/sand separators regularly, especially after heavy storms. 

� Clean parking facilities regularly to prevent accumulated wastes and pollutants from being 
discharged into conveyance systems during rainy conditions. 

Supplemental Information 
Further Detail of the BMP 
Surface Repair 
Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff.  Where applicable, cover and seal nearby storm drain inlets (with 
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc.  Leave 
covers in place until job is complete and all water from emulsified oil sealants has drained or 
evaporated.  Clean any debris from these covered manholes and drains for proper disposal.  
Only use only as much water as is necessary for dust control to avoid runoff. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org/ 

Oregon Association of Clean Water Agencies.  Oregon Municipal Stormwater Toolbox for 
Maintenance Practices.  June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Building Repair and Construction SC-42 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Recycle 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Modifications are common particularly at large industrial sites.  
The activity may vary from minor and normal building repair to 
major remodeling, or the construction of new facilities.  These 
activities can generate pollutants including solvents, paints, paint 
and varnish removers, finishing residues, spent thinners, soap 
cleaners, kerosene, asphalt and concrete materials, adhesive 
residues, and old asbestos installation.  Protocols in this fact 
sheet are intended to prevent or reduce the discharge of 
pollutants to stormwater from building repair, remodeling, and 
construction by using soil erosion controls, enclosing or covering 
building material storage areas, using good housekeeping 
practices, using safer alternative products, and training 
employees. 

Approach 
Pollution Prevention 
� Recycle residual paints, solvents, lumber, and other materials 

to the maximum extent practical. 

� Buy recycled products to the maximum extent practical. 

� Inform on-site contractors of company policy on these 
matters and include appropriate provisions in their contract 
to ensure certain proper housekeeping and disposal practices 
are implemented. 
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� Make sure that nearby storm drains are well marked to minimize the chance of inadvertent 
disposal of residual paints and other liquids. 

Suggested Protocols 
Repair & Remodeling 
� Follow BMPs identified in Construction BMP Handbook. 

� Maintain good housekeeping practices while work is underway. 

� Keep the work site clean and orderly.  Remove debris in a timely fashion.  Sweep the area. 

� Cover materials of particular concern that must be left outside, particularly during the rainy 
season. 

� Do not dump waste liquids down the storm drain. 

� Dispose of wash water, sweepings, and sediments properly. 

� Store materials properly that are normally used in repair and remodeling such as paints and 
solvents. 

� Sweep out the gutter or wash the gutter and trap the particles at the outlet of the downspout 
if when repairing roofs, small particles have accumulated in the gutter.  A sock or geofabric 
placed over the outlet may effectively trap the materials.  If the downspout is tight lined, 
place a temporary plug at the first convenient point in the storm drain and pump out the 
water with a vactor truck, and clean the catch basin sump where you placed the plug. 

� Properly store and dispose waste materials generated from construction activities.  See 
Construction BMP Handbook. 

� Clean the storm drain system in the immediate vicinity of the construction activity after it is 
completed. 

Painting 
� Enclose painting operations consistent with local air quality regulations and OSHA. 

� Local air pollution regulations may, in many areas of the state, specify painting procedures 
which if properly carried out are usually sufficient to protect water quality. 

� Develop paint handling procedures for proper use, storage, and disposal of paints. 

� Transport paint and materials to and from job sites in containers with secure lids and tied 
down to the transport vehicle. 

� Test and inspect spray equipment prior to starting to paint.  Tighten all hoses and 
connections and do not overfill paint containers. 

� Mix paint indoors before using so that any spill will not be exposed to rain.  Do so even 
during dry weather because cleanup of a spill will never be 100% effective. 

� Transfer and load paint and hot thermoplastic away from storm drain inlets. 
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� Do not transfer or load paint near storm drain inlets. 

� Plug nearby storm drain inlets prior to starting painting and remove plugs when job is 
complete when there is significant risk of a spill reaching storm drains. 

� Cover nearby storm drain inlets prior to starting work if sand blasting is used to remove 
paint. 

� Use a ground cloth to collect the chips if painting requires scraping or sand blasting of the 
existing surface.  Dispose the residue properly. 

� Cover or enclose painting operations properly to avoid drift. 

� Clean the application equipment in a sink that is connected to the sanitary sewer if using 
water based paints. 

� Capture all cleanup-water and dispose of properly. 

� Dispose of paints containing lead or tributyl tin and considered a hazardous waste properly. 

� Store leftover paints if they are to be kept for the next job properly, or dispose properly. 

� Recycle paint when possible.  Dispose of paint at an appropriate household hazardous waste 
facility. 

Training 
Proper education of off-site contractors is often overlooked.  The conscientious efforts of well 
trained employees can be lost by unknowing off-site contractors, so make sure they are well 
informed about what they are expected to do. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials where it will be readily accessible. 

� Clean up spills immediately. 

� Excavate and remove the contaminated (stained) soil if a spill occurs on dirt. 

Limitations 
� This BMP is for minor construction only.  The State’s General Construction Activity 

Stormwater Permit has more requirements for larger projects.  The companion 
“Construction Best Management Practice Handbook” contains specific guidance and best 
management practices for larger-scale projects. 

� Hazardous waste that cannot be reused or recycled must be disposed of by a licensed 
hazardous waste hauler. 

� Be certain that actions to help stormwater quality are consistent with Cal- and Fed-OSHA 
and air quality regulations. 
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Requirements 
Costs 
These BMPs are generally low to modest in cost. 

Maintenance 
N/A 

Supplemental Information 
Further Detail of the BMP 
Soil/Erosion Control 
If the work involves exposing large areas of soil, employ the appropriate soil erosion and control 
techniques.  See the Construction Best Management Practice Handbook.  If old buildings are 
being torn down and not replaced in the near future, stabilize the site using measures described 
in SC-40 Contaminated or Erodible Areas. 

If a building is to be placed over an open area with a storm drainage system, make sure the 
storm inlets within the building are covered or removed, or the storm line is connected to the 
sanitary sewer.  If because of the remodeling a new drainage system is to be installed or the 
existing system is to be modified, consider installing catch basins as they serve as effective “in-
line” treatment devices.  See Treatment Control Fact Sheet TC-20 Wet Pond/Basin in Section 5 
of the New Development and Redevelopment Handbook regarding design criteria.  Include in 
the catch basin a “turn-down” elbow or similar device to trap floatables. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Building & Grounds Maintenance SC-41 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Stormwater runoff from building and grounds maintenance 
activities can be contaminated with toxic hydrocarbons in 
solvents, fertilizers and pesticides, suspended solids, heavy 
metals, abnormal pH, and oils and greases.  Utilizing the 
protocols in this fact sheet will prevent or reduce the discharge of 
pollutants to stormwater from building and grounds 
maintenance activities by washing and cleaning up with as little 
water as possible, following good landscape management 
practices, preventing and cleaning up spills immediately, keeping 
debris from entering the storm drains, and maintaining the 
stormwater collection system. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Switch to non-toxic chemicals for maintenance when 

possible. 

� Choose cleaning agents that can be recycled. 

� Encourage proper lawn management and landscaping, 
including use of native vegetation. 
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� Encourage use of Integrated Pest Management techniques for pest control. 

� Encourage proper onsite recycling of yard trimmings. 

� Recycle residual paints, solvents, lumber, and other material as much as possible. 

Suggested Protocols 
Pressure Washing of Buildings, Rooftops, and Other Large Objects 
� In situations where soaps or detergents are used and the surrounding area is paved, pressure 

washers must use a water collection device that enables collection of wash water and 
associated solids. A sump pump, wet vacuum or similarly effective device must be used to 
collect the runoff and loose materials. The collected runoff and solids must be disposed of 
properly. 

� If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not 
have to be collected but must be screened. Pressure washers must use filter fabric or some 
other type of screen on the ground and/or in the catch basin to trap the particles in wash 
water runoff. 

� If you are pressure washing on a grassed area (with or without soap), runoff must be 
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash 
runoff must remain on the grass and not drain to pavement. 

Landscaping Activities 
� Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by 

composting. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

� Use mulch or other erosion control measures on exposed soils. 

Building Repair, Remodeling, and Construction 
� Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a 

storm drain. 

� Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work, 
and properly dispose of collected material daily. 

� Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning. 

� Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary 
sewers or in portable containers that can be dumped into a sanitary sewer drain.  Brushes 
and tools covered with non-water-based paints, finishes, or other materials must be cleaned 
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

� Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust, 
grit, wash water, or other pollutants may escape the work area and enter a catch basin.  This 
is particularly necessary on rainy days. The containment device(s) must be in place at the 
beginning of the work day, and accumulated dirty runoff and solids must be collected and 
disposed of before removing the containment device(s) at the end of the work day. 
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� If you need to de-water an excavation site, you may need to filter the water before 
discharging to a catch basin or off-site. If directed off-site, you should direct the water 
through hay bales and filter fabric or use other sediment filters or traps. 

� Store toxic material under cover during precipitation events and when not in use. A cover 
would include tarps or other temporary cover material. 

Mowing, Trimming, and Planting 
� Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a 

permitted landfill.  Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

� Use mulch or other erosion control measures when soils are exposed. 

� Place temporarily stockpiled material away from watercourses and drain inlets, and berm or 
cover stockpiles to prevent material releases to the storm drain system. 

� Consider an alternative approach when bailing out muddy water: do not put it in the storm 
drain; pour over landscaped areas. 

� Use hand weeding where practical. 

Fertilizer and Pesticide Management 
� Follow all federal, state, and local laws and regulations governing the use, storage, and 

disposal of fertilizers and pesticides and training of applicators and pest control advisors. 

� Use less toxic pesticides that will do the job when applicable.  Avoid use of copper-based 
pesticides if possible. 

� Do not use pesticides if rain is expected. 

� Do not mix or prepare pesticides for application near storm drains. 

� Use the minimum amount needed for the job. 

� Calibrate fertilizer distributors to avoid excessive application. 

� Employ techniques to minimize off-target application (e.g., spray drift) of pesticides, 
including consideration of alternative application techniques. 

� Apply pesticides only when wind speeds are low. 

� Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

� Irrigate slowly to prevent runoff and then only as much as is needed. 

� Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

� Dispose of empty pesticide containers according to the instructions on the container label. 
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� Use up the pesticides.  Rinse containers, and use rinse water as product.  Dispose of unused 
pesticide as hazardous waste. 

� Implement storage requirements for pesticide products with guidance from the local fire 
department and County Agricultural Commissioner.  Provide secondary containment for 
pesticides. 

Inspection 
� Inspect irrigation system periodically to ensure that the right amount of water is being 

applied and that excessive runoff is not occurring.  Minimize excess watering and repair 
leaks in the irrigation system as soon as they are observed. 

Training 
� Educate and train employees on pesticide use and in pesticide application techniques to 

prevent pollution. 

� Train employees and contractors in proper techniques for spill containment and cleanup. 

� Be sure the frequency of training takes into account the complexity of the operations and the 
nature of the staff. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers 
(if desired) near the storage area where it will be readily accessible. 

� Have employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

� Familiarize employees with the Spill Prevention Control and Countermeasure Plan. 

� Clean up spills immediately. 

Other Considerations 
Alternative pest/weed controls may not be available, suitable, or effective in many cases. 

Requirements 
Costs 
� Cost will vary depending on the type and size of facility. 

� Overall costs should be low in comparison to other BMPs. 

Maintenance 
Sweep paved areas regularly to collect loose particles.  Wipe up spills with rags and other 
absorbent material immediately, do not hose down the area to a storm drain. 
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Supplemental Information 
Further Detail of the BMP 
Fire Sprinkler Line Flushing 
Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution.  The 
water entering the system is usually potable water, though in some areas it may be non-potable 
reclaimed wastewater.  There are subsequent factors that may drastically reduce the quality of 
the water in such systems.  Black iron pipe is usually used since it is cheaper than potable 
piping, but it is subject to rusting and results in lower quality water.  Initially, the black iron pipe 
has an oil coating to protect it from rusting between manufacture and installation; this will 
contaminate the water from the first flush but not from subsequent flushes.  Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be 
added to the sprinkler water system.  Water generally remains in the sprinkler system a long 
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper, 
nickel, and zinc.  The water generally becomes anoxic and contains living and dead bacteria and 
breakdown products from chlorination.  This may result in a significant BOD problem and the 
water often smells.  Consequently dispose fire sprinkler line flush water into the sanitary sewer.  
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in 
fire sprinkler line water. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Mobile Cleaners Pilot Program:  Final Report.  1997.  Bay Area Stormwater Management 
Agencies Association (BASMAA).  http://www.basmaa.org/ 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org/ 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Waste Handling & Disposal SC-34 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Improper storage and handling of solid wastes can allow toxic 
compounds, oils and greases, heavy metals, nutrients, suspended 
solids, and other pollutants to enter stormwater runoff.  The 
discharge of pollutants to stormwater from waste handling and 
disposal can be prevented and reduced by tracking waste 
generation, storage, and disposal; reducing waste generation and 
disposal through source reduction, reuse, and recycling; and 
preventing run-on and runoff. 

Approach 
Pollution Prevention 
� Accomplish reduction in the amount of waste generated 

using the following source controls: 

- Production planning and sequencing 

- Process or equipment modification 

- Raw material substitution or elimination 

- Loss prevention and housekeeping 

- Waste segregation and separation 

- Close loop recycling 

� Establish a material tracking system to increase awareness 
about material usage.  This may reduce spills and minimize 
contamination, thus reducing the amount of waste produced. 

� Recycle materials whenever possible. 
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Suggested Protocols 
General 
� Cover storage containers with leak proof lids or some other means. If waste is not in 

containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent 
stormwater run-on and runoff with a berm.  The waste containers or piles must be covered 
except when in use. 

� Use drip pans or absorbent materials whenever grease containers are emptied by vacuum 
trucks or other means.  Grease cannot be left on the ground. Collected grease must be 
properly disposed of as garbage. 

� Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any 
that are leaking, corroded, or otherwise deteriorating. 

� Sweep and clean the storage area regularly.  If it is paved, do not hose down the area to a 
storm drain. 

� Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if 
allowed by the local sewer authority.  Do not discharge wash water to the street or storm 
drain. 

� Transfer waste from damaged containers into safe containers. 

� Take special care when loading or unloading wastes to minimize losses.  Loading systems 
can be used to minimize spills and fugitive emission losses such as dust or mist.  Vacuum 
transfer systems can minimize waste loss. 

Controlling Litter 
� Post “No Littering” signs and enforce anti-litter laws. 

� Provide a sufficient number of litter receptacles for the facility. 

� Clean out and cover litter receptacles frequently to prevent spillage. 

Waste Collection 
� Keep waste collection areas clean. 

� Inspect solid waste containers for structural damage regularly.  Repair or replace damaged 
containers as necessary. 

� Secure solid waste containers; containers must be closed tightly when not in use. 

� Do not fill waste containers with washout water or any other liquid. 

� Ensure that only appropriate solid wastes are added to the solid waste container.  Certain 
wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc., may not be 
disposed of in solid waste containers (see chemical/ hazardous waste collection section 
below). 
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� Do not mix wastes; this can cause chemical reactions, make recycling impossible, and 
complicate disposal. 

Good Housekeeping 
� Use all of the product before disposing of the container. 

� Keep the waste management area clean at all times by sweeping and cleaning up spills 
immediately. 

� Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning around 
restaurant/food handling dumpster areas.  If water must be used after sweeping/using 
absorbents, collect water and discharge through grease interceptor to the sewer. 

Chemical/Hazardous Wastes 
� Select designated hazardous waste collection areas on-site. 

� Store hazardous materials and wastes in covered containers and protect them from 
vandalism. 

� Place hazardous waste containers in secondary containment. 

� Make sure that hazardous waste is collected, removed, and disposed of only at authorized 
disposal areas. 

� Stencil or demarcate storm drains on the facility’s property with prohibitive message 
regarding waste disposal. 

Run-on/Runoff Prevention 
� Prevent stormwater run-on from entering the waste management area by enclosing the area 

or building a berm around the area. 

� Prevent waste materials from directly contacting rain. 

� Cover waste piles with temporary covering material such as reinforced tarpaulin, 
polyethylene, polyurethane, polypropyleneor hypalon. 

� Cover the area with a permanent roof if feasible. 

� Cover dumpsters to prevent rain from washing waste out of holes or cracks in the bottom of 
the dumpster. 

� Move the activity indoor after ensuring all safety concerns such as fire hazard and 
ventilation are addressed. 

Inspection 
� Inspect and replace faulty pumps or hoses regularly to minimize the potential of releases and 

spills. 

� Check waste management areas for leaking containers or spills. 
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� Repair leaking equipment including valves, lines, seals, or pumps promptly. 

Training 
� Train staff in pollution prevention measures and proper disposal methods.  

� Train employees and contractors in proper spill containment and cleanup.  The employee 
should have the tools and knowledge to immediately begin cleaning up a spill should one 
occur. 

� Train employees and subcontractors in proper hazardous waste management. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Have an emergency plan, equipment and trained personnel ready at all times to deal 
immediately with major spills 

� Collect all spilled liquids and properly dispose of them. 

� Store and maintain appropriate spill cleanup materials in a location known to all near the 
designated wash area. 

� Ensure that vehicles transporting waste have spill prevention equipment that can prevent 
spills during transport.  Spill prevention equipment includes: 

- Vehicles equipped with baffles for liquid waste 

- Trucks with sealed gates and spill guards for solid waste 

Other Considerations (Limitations and Regulations) 
Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed hazardous 
waste hauler. 

Requirements 
Costs 
Capital and O&M costs for these programs will vary substantially depending on the size of the 
facility and the types of waste handled. Costs should be low if there is an inventory program in 
place. 

Maintenance 
� None except for maintaining equipment for material tracking program. 

Supplemental Information 
Further Detail of the BMP 
Land Treatment System 
Minimize runoff of polluted stormwater from land application by: 

� Choosing a site where slopes are under 6%, the soil is permeable, there is a low water table, 
it is located away from wetlands or marshes, and there is a closed drainage system 
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� Avoiding application of waste to the site when it is raining or when the ground is saturated 
with water 

� Growing vegetation on land disposal areas to stabilize soils and reduce the volume of surface 
water runoff from the site 

� Maintaining adequate barriers between the land application site and the receiving waters 
(planted strips are particularly good) 

� Using erosion control techniques such as mulching and matting, filter fences, straw bales, 
diversion terracing, and sediment basins 

� Performing routine maintenance to ensure the erosion control or site stabilization measures 
are working 

Examples 
The port of Long Beach has a state-of-the-art database for identifying potential pollutant 
sources, documenting facility management practices, and tracking pollutants. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

Solid Waste Container Best Management Practices – Fact Sheet On-Line Resources – 
Environmental Health and Safety.  Harvard University.  2002. 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Spill Prevention, Control & Cleanup SC-11 

Objectives 

 Cover 

 Contain 

 Educate 

 Reduce/Minimize 

 Product Substitution 

 

Targeted Constituents 
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Description 
Many activities that occur at an industrial or commercial site 
have the potential to cause accidental or illegal spills.  
Preparation for accidental or illegal spills, with proper training 
and reporting systems implemented, can minimize the discharge 
of pollutants to the environment. 

Spills and leaks are one of the largest contributors of stormwater 
pollutants.  Spill prevention and control plans are applicable to 
any site at which hazardous materials are stored or used.  An 
effective plan should have spill prevention and response 
procedures that identify potential spill areas, specify material 
handling procedures, describe spill response procedures, and 
provide spill clean-up equipment.  The plan should take steps to 
identify and characterize potential spills, eliminate and reduce 
spill potential, respond to spills when they occur in an effort to 
prevent pollutants from entering the stormwater drainage 
system, and train personnel to prevent and control future spills. 

Approach 
Pollution Prevention 

 Develop procedures to prevent/mitigate spills to storm drain 
systems.  Develop and standardize reporting procedures, 
containment, storage, and disposal activities, documentation, 
and follow-up procedures. 

 Develop a Spill Prevention Control and Countermeasure 
(SPCC) Plan.  The plan should include: 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
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SC-11 Spill Prevention, Control & Cleanup 

- Description of the facility, owner and address, activities and chemicals present 

- Facility map 

- Notification and evacuation procedures 

- Cleanup instructions 

- Identification of responsible departments 

- Identify key spill response personnel 

 Recycle, reclaim, or reuse materials whenever possible.  This will reduce the amount of 
process materials that are brought into the facility. 

Suggested Protocols (including equipment needs) 
Spill Prevention 

 Develop procedures to prevent/mitigate spills to storm drain systems.  Develop and 
standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures. 

 If consistent illegal dumping is observed at the facility: 

- Post “No Dumping” signs with a phone number for reporting illegal dumping and 
disposal.  Signs should also indicate fines and penalties applicable for illegal dumping. 

- Landscaping and beautification efforts may also discourage illegal dumping. 

- Bright lighting and/or entrance barriers may also be needed to discourage illegal 
dumping. 

 Store and contain liquid materials in such a manner that if the tank is ruptured, the contents 
will not discharge, flow, or be washed into the storm drainage system, surface waters, or 
groundwater. 

 If the liquid is oil, gas, or other material that separates from and floats on water, install a 
spill control device (such as a tee section) in the catch basins that collects runoff from the 
storage tank area. 

 Routine maintenance: 

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential 
drip and spill locations during filling and unloading of tanks. Any collected liquids or 
soiled absorbent materials must be reused/recycled or properly disposed. 

- Store and maintain appropriate spill cleanup materials in a location known to all near 
the tank storage area; and ensure that employees are familiar with the site’s spill control 
plan and/or proper spill cleanup procedures. 

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a 
storm drain. 

2 of 9 California Stormwater BMP Handbook January 2003 
 Industrial and Commercial Errata 4-06 

 www.cabmphandbooks.com 



Spill Prevention, Control & Cleanup SC-11 

- Check tanks (and any containment sumps) daily for leaks and spills.  Replace tanks that 
are leaking, corroded, or otherwise deteriorating with tanks in good condition.  Collect 
all spilled liquids and properly dispose of them. 

 Label all containers according to their contents (e.g., solvent, gasoline). 

 Label hazardous substances regarding the potential hazard (corrosive, radioactive, 
flammable, explosive, poisonous). 

 Prominently display required labels on transported hazardous and toxic materials (per US 
DOT regulations). 

 Identify key spill response personnel. 

Spill Control and Cleanup Activities 
 Follow the Spill Prevention Control and Countermeasure Plan.   

 Clean up leaks and spills immediately. 

 Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near 
storage and maintenance areas). 

 On paved surfaces, clean up spills with as little water as possible.  Use a rag for small spills, a 
damp mop for general cleanup, and absorbent material for larger spills.  If the spilled 
material is hazardous, then the used cleanup materials are also hazardous and must be sent 
to a certified laundry (rags) or disposed of as hazardous waste.  Physical methods for the 
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows. 

 Never hose down or bury dry material spills.  Sweep up the material and dispose of properly. 

 Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.  
Use adsorbent materials on small spills rather than hosing down the spill.  Remove the 
adsorbent materials promptly and dispose of properly. 

 For larger spills, a private spill cleanup company or Hazmat team may be necessary. 

Reporting 
 Report spills that pose an immediate threat to human health or the environment to the 

Regional Water Quality Control Board. 

 Federal regulations require that any oil spill into a water body or onto an adjoining shoreline 
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour). 

 Report spills to local agencies, such as the fire department; they can assist in cleanup. 

 Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 
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- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

Training 
 Educate employees about spill prevention and cleanup. 

 Well-trained employees can reduce human errors that lead to accidental releases or spills: 

- The employee should have the tools and knowledge to immediately begin cleaning up a 
spill should one occur. 

- Employees should be familiar with the Spill Prevention Control and Countermeasure 
Plan. 

 Employees should be educated about aboveground storage tank requirements.  Employees 
responsible for aboveground storage tanks and liquid transfers should be thoroughly 
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be 
readily available. 

 Train employees to recognize and report illegal dumping incidents. 

Other Considerations (Limitations and Regulations) 
 A Spill Prevention Control and Countermeasure Plan (SPCC) is required for facilities that are 

subject to the oil pollution regulations specified in Part 112 of Title 40 of the Code of Federal 
Regulations or if they have a storage capacity of 10,000 gallons or more of petroleum.  
(Health and Safety Code 6.67) 

 State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter 
6.95), including the preparation of area and business plans for emergency response to the 
releases or threatened releases. 

 Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be 
connected to the sanitary sewer, prohibiting any hard connections to the storm drain. 

Requirements 
Costs (including capital and operation & maintenance) 

 Will vary depending on the size of the facility and the necessary controls. 

 Prevention of leaks and spills is inexpensive.  Treatment and/or disposal of contaminated 
soil or water can be quite expensive. 

Maintenance (including administrative and staffing) 
 This BMP has no major administrative or staffing requirements.  However, extra time is 

needed to properly handle and dispose of spills, which results in increased labor costs. 
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Supplemental Information 
Further Detail of the BMP 
Reporting 
Record keeping and internal reporting represent good operating practices because they can 
increase the efficiency of the facility and the effectiveness of BMPs.  A good record keeping 
system helps the facility minimize incident recurrence, correctly respond with appropriate 
cleanup activities, and comply with legal requirements.  A record keeping and reporting system 
should be set up for documenting spills, leaks, and other discharges, including discharges of 
hazardous substances in reportable quantities.  Incident records describe the quality and 
quantity of non-stormwater discharges to the storm sewer.  These records should contain the 
following information: 

 Date and time of the incident 

 Weather conditions 

 Duration of the spill/leak/discharge 

 Cause of the spill/leak/discharge 

 Response procedures implemented 

 Persons notified 

 Environmental problems associated with the spill/leak/discharge 

Separate record keeping systems should be established to document housekeeping and 
preventive maintenance inspections, and training activities.  All housekeeping and preventive 
maintenance inspections should be documented.  Inspection documentation should contain the 
following information: 

 The date and time the inspection was performed 

 Name of the inspector 

 Items inspected 

 Problems noted 

 Corrective action required 

 Date corrective action was taken 

Other means to document and record inspection results are field notes, timed and dated 
photographs, videotapes, and drawings and maps. 

Aboveground Tank Leak and Spill Control 
Accidental releases of materials from aboveground liquid storage tanks present the potential for 
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from 
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tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater 
runoff. 

The most common causes of unintentional releases are: 

 Installation problems 

 Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves) 

 External corrosion and structural failure 

 Spills and overfills due to operator error 

 Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa 

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code 
and the National Electric Code. Practices listed below should be employed to enhance the code 
requirements: 

 Tanks should be placed in a designated area. 

 Tanks located in areas where firearms are discharged should be encapsulated in concrete or 
the equivalent. 

 Designated areas should be impervious and paved with Portland cement concrete, free of 
cracks and gaps, in order to contain leaks and spills. 

 Liquid materials should be stored in UL approved double walled tanks or surrounded by a 
curb or dike to provide the volume to contain 10 percent of the volume of all of the 
containers or 110 percent of the volume of the largest container, whichever is greater.  The 
area inside the curb should slope to a drain. 

 For used oil or dangerous waste, a dead-end sump should be installed in the drain. 

 All other liquids should be drained to the sanitary sewer if available. The drain must have a 
positive control such as a lock, valve, or plug to prevent release of contaminated liquids. 

 Accumulated stormwater in petroleum storage areas should be passed through an oil/water 
separator. 

Maintenance is critical to preventing leaks and spills.  Conduct routine inspections and: 

 Check for external corrosion and structural failure. 

 Check for spills and overfills due to operator error. 

 Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves). 

 Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage 
facility or vice versa. 
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 Visually inspect new tank or container installation for loose fittings, poor welding, and 
improper or poorly fitted gaskets. 

 Inspect tank foundations, connections, coatings, and tank walls and piping system.  Look for 
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or 
container system. 

 Frequently relocate accumulated stormwater during the wet season. 

 Periodically conduct integrity testing by a qualified professional. 

Vehicle Leak and Spill Control 
Major spills on roadways and other public areas are generally handled by highly trained Hazmat 
teams from local fire departments or environmental health departments.  The measures listed 
below pertain to leaks and smaller spills at vehicle maintenance shops. 

In addition to implementing the spill prevention, control, and clean up practices above, use the 
following measures related to specific activities: 

Vehicle and Equipment Maintenance 
 Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of 

stormwater and the runoff of spills. 

 Regularly inspect vehicles and equipment for leaks, and repair immediately. 

 Check incoming vehicles and equipment (including delivery trucks, and employee and 
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment 
onsite. 

 Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks 
when removing or changing fluids. 

 Immediately drain all fluids from wrecked vehicles. 

 Store wrecked vehicles or damaged equipment under cover. 

 Place drip pans or absorbent materials under heavy equipment when not in use. 

 Use adsorbent materials on small spills rather than hosing down the spill. 

 Remove the adsorbent materials promptly and dispose of properly. 

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip 
pans or other open containers lying around. 

 Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.  
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before 
disposal.  Oil filters can also be recycled.  Ask your oil supplier or recycler about recycling oil 
filters. 
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 Store cracked batteries in a non-leaking secondary container.  Do this with all cracked 
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is 
cracked.  Put it into the containment area until you are sure it is not leaking. 

Vehicle and Equipment Fueling 
 Design the fueling area to prevent the run-on of stormwater and the runoff of spills: 

- Cover fueling area if possible. 

- Use a perimeter drain or slope pavement inward with drainage to a sump. 

- Pave fueling area with concrete rather than asphalt. 

 If dead-end sump is not used to collect spills, install an oil/water separator. 

 Install vapor recovery nozzles to help control drips as well as air pollution. 

 Discourage “topping-off’ of fuel tanks. 

 Use secondary containment when transferring fuel from the tank truck to the fuel tank. 

 Use adsorbent materials on small spills and general cleaning rather than hosing down the 
area. Remove the adsorbent materials promptly. 

 Carry out all Federal and State requirements regarding underground storage tanks, or install 
above ground tanks. 

 Do not use mobile fueling of mobile industrial equipment around the facility; rather, 
transport the equipment to designated fueling areas. 

 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

 Train employees in proper fueling and cleanup procedures. 

Industrial Spill Prevention Response 
For the purposes of developing a spill prevention and response program to meet the stormwater 
regulations, facility managers should use information provided in this fact sheet and the spill 
prevention/response portions of the fact sheets in this handbook, for specific activities.  The 
program should: 

 Integrate with existing emergency response/hazardous materials programs (e.g., Fire 
Department) 

 Develop procedures to prevent/mitigate spills to storm drain systems 

 Identify responsible departments 

 Develop and standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures 

 Address spills at municipal facilities, as well as public areas 
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Spill Prevention, Control & Cleanup SC-11 

 Provide training concerning spill prevention, response and cleanup to all appropriate 
personnel 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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Landscape Maintenance 

Photo Credit:  Geoff Brosseau

Description 
This category includes businesses that provide landscaping and landscape 
maintenance/gardening services. 

Pollutant Sources 
The following are sources of pollutants: 

� Selecting plants or landscape design 

� Installing new landscaping 

� Maintaining landscapes 

� Using pesticides and fertilizers 

� Using gas-powered equipment 

� Working near waterbodies 

Pollutants can include: 

� Nutrients (fertilizers, yard wastes) 

� Pesticides  

� Heavy metals (copper, lead, and zinc) 

� Hydrocarbons (fuels, oils and grease) 

� Sediments 

Approach  
Minimize the potential for stormwater pollution and the need for 
resources/controls (water, pesticides, fertilizers) by creating and 
maintaining landscapes in a way that is compatible with the local 
soils, climate, and amount of rain and sun.  Make stormwater 
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Landscape Maintenance 

pollution prevention BMPs a part of standard operating procedures and the employee 
training program.  Provide employee education materials in the first language of employees, 
as necessary. 

Source Control BMPs 
The best management practices are listed by activity or area. 

Landscape Design 
� Specify native, low maintenance, and insectary (attract beneficial insects) plants and 

landscape designs. 

� Design zoned, water-efficient irrigation systems using technologies such drip irrigation, 
soaker hoses, or microspray systems. 

� Do not landscape riparian areas, except to remove non-native plants and replace them 
with native riparian landscaping. 

� Replant with native species where possible when landscaping or building an ornamental 
pond.  Do not assume something is native because you have seen it in your area.  Contact 
the local nursery for information or visit the California Exotic Pest Plant Council website 
(www.caleppc.org). 

Landscape Installation 
� Protect stockpiles and landscaping materials from wind and rain by storing them under 

tarps or secured plastic sheeting. 

� Schedule grading and excavation projects during dry weather. 

� Divert runoff from exposed soils or lower its velocity by leveling and terracing. 

� Use temporary check dams or ditches to divert runoff away from storm drains. 

� Protect storm drains with sandbags or other sediment controls. 

� Revegetation is an excellent form of erosion control for any site.  Keep soils covered with 
vegetation or temporary cover material (mulch) to control erosion. 

� Check plant roots before buying a plant.  Do not buy plants with roots are that kinked or 
circling around the container.  Do not buy plants with soft, rotten, or deformed root 
crowns. 

� Do not pile soil around the plant any higher than the root crown. 

Landscape Maintenance 
Yard Waste 

� Allow leaf drop to become part of the mulch layer in tree, shrub, and groundcover areas. 

� Keep lawn mower blades sharp and grasscycle. 

� Grasscycle – leave grass clippings on the lawn when mowing.  Once cut, grass clippings 
first dehydrate, then decompose, quickly disappearing from view.  Proper mowing is 
required for successful grasscycling.  Cut grass when the surface is dry, and keep mower 
blades sharp.  Follow the "1/3 Rule": mow the lawn often enough so that no more than 
1/3 of the length of the grass blade is cut in any one mowing.  Frequent mowing will 
produce short clippings that will not cover up the grass surface.  The lawn may have to be 
cut every seven days when the lawn is growing fast but only every 7 to 14 days when the 
lawn is growing slowly. 
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Landscape Maintenance 

� Do not leave clippings on pavement or sidewalks where they can wash off into the street, 
gutter, or storm drain. 

� Collect lawn and garden clippings, pruning waste, and tree trimmings.  Chip if necessary, 
and compost or take to the local municipal yard waste recycling/composting facility. 

� In communities with curbside pick-up of yard waste, place clippings and pruning waste at 
the curb in approved bags or containers.  No curbside pickup of yard waste is available for 
commercial properties. 

� Do not blow or rake leaves or other yard waste into the street, or place yard waste in 
gutters or on dirt shoulders, unless it is being piled up for recycling (allowed by some 
municipalities).  After pick-up, sweep up any leaves, litter, or residue in gutters or on 
street. 

Fertilizing and Pruning 

� Perform soil analysis seasonally to determine actual fertilization need and application 
rates. 

� Fertilize garden areas with a mulch of leaves, bark, or composted manure and/or garden 
waste. 

� Apply chemical fertilizer only as needed, when plants can best use it, and when the 
potential for it being carried away by runoff is low.  Make sure the fertilizer spreader is 
calibrated. 

� Prune plants sparingly, if at all.  A healthy plant – one that is native to the area and 
growing under the right conditions – should not need pruning, except when it is not in 
the right location (where safety or liability is a concern). 

Watering 

� Use soil probes to determine soil moisture depth, overall moisture levels, and the need to 
adjust irrigation schedules. 

Pest and Weed Control 

� Anyone who is in the business of landscape maintenance and performs pest control as 
part of providing that service must have a license from the state to apply pesticides.  
Contact the Department of Pesticide Regulation for more information. 

� Become trained in and offer customers less-toxic pest control or Integrated Pest 
Management (IPM). 

� The label on a pesticide container is a legal document.  Use a pesticide only as instructed 
on the label. 

� Store pesticides, fertilizers, and other chemicals indoors or in a shed or storage cabinet. 

� Use pesticides sparingly, according to instructions on the label.  Rinse empty containers, 
and use rinsewater as product. 

� Dispose of rinsed, empty containers in the trash.  Dispose of unused pesticides as 
hazardous waste. 

� To control weeds, use drip irrigation and mulch.  Hand-pull weeds including roots or cut 
down to ground.  Repeat cutting before they flower, grow new leaves, or go to seed.  Use 
herbicides containing pelargonic acid or herbicidal soap as a last resort. 
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Landscape Maintenance 

Handling Gasoline 

� Use only containers approved by a nationally recognized testing lab, such as Underwriters 
Laboratories (UL).  Keep the container tightly sealed.  Containers should be fitted with a 
spout to allow pouring without spilling and to minimize the generation of vapors. 

� Fill cautiously.  Always use a funnel and/or spout to prevent spilling or splashing when 
fueling power mowers, blowers, and all other gas-powered equipment. 

� Avoid spilling gasoline on the ground, especially near wells.  If a spill occurs use kitty 
litter, saw dust, or an absorbent towel to soak up the spill, then dispose of it properly. 

� Store carefully.  Gasoline moves quickly through soil and into groundwater, therefore, 
store and use gasoline and fuel equipment as far away from your drinking water well as 
possible.  Be certain to keep a closed cap on the gasoline container.  Store at ground level, 
not on a shelf to minimize the danger of falling and spilling. 

� Do not dispose of gasoline down the drain, into surface water, onto the ground, or in the 
trash.  Contact the local municipality for directions on proper disposal of excess or old 
gasoline.  Transport old gas in an approved gasoline container. 

Working Near Waterbodies 

� Do not dump lawn clippings, other yard waste, or soil along creek banks or in creeks. 

� Do not store stockpiles of materials (soil, mulch) along creek banks.  These piles can 
erode over time into a creek. 

� Do not spray pesticides or fertilizers by creeks. 

� Do not over water near streams.  The excess water may carry pesticides, fertilizers, 
sediments, and anything else in its path directly into the creek. 

� Do not remove native vegetation along creek banks or remove large woody debris from 
creek banks or creeks.  Instead, contact the local municipal planning department and 
Department of Fish & Game for guidance. 

Treatment Control BMPs 
Not applicable. 

More Information 
Bay Area Stormwater Management Agencies Association, 1999.  Start at the Source – Design 
Guidance Manual for Stormwater Quality Protection. (http://www.basmaa.org). 

Bay Area Water Pollution Prevention Agencies, 1998 - 2002.  Less-Toxic Pest Management 
Fact Sheets, Less-Toxic Product List, and In-store display and promotion materials. 
(http://www.basmaa.org) 

California Exotic Pest Plant Council, 1999.  Exotic Pest Plant List.  (http://www.caleppc.org) 

California Integrated Waste Management Board, 1999.  Grasscycle! Make the Most of Your 
Lawn. Make the Most of Your Time.  (http://www.ciwmb.ca.gov/organics/Pubs.htm). 

California Integrated Waste Management Board, 2001.  Resource-Efficient Turf Management 
and Resource-Efficient Landscaping.  (http://www.ciwmb.ca.gov/organics/Pubs.htm). 

Contra Costa County, no date.  Grasscycle! Clip your waste! (http://grasscycle.abag.ca.gov). 
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Landscape Maintenance 
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Marin County Stormwater Pollution Prevention Program, no date.  Creek Care: A Guide for 
Urban Marin Residents.  (http://www.mcstoppp.org/). 

Professional Lawn Care Association of America, 1997.  Water Quality and Your Lawn. 
(http://www.pesp.org/1995/plcaa95-final.htm). 

San Francisquito Watershed Council and San Mateo Countywide Stormwater Pollution 
Prevention Program, no date.  Streamside Planting Guide for San Mateo and Santa Clara 
County Streams.  (http://www.acterra.org/watershed/) 

The Alliance for Proper Gasoline Handling, 1999.  Consumer Tips for Proper Gasoline 
Handling.  (http://www.gas-care.org/consumer_tips.htm). 

Videos 
California Integrated Waste Management Board, 1999.  Grasscycle! Make the Most of Your 
Lawn.  Make the Most of Your Time.  (http://www.ciwmb.ca.gov/organics/Pubs.htm). 

CCCSD, 2001.  The Healthy Home & Garden - Less-Toxic Pest Control (for residents). 
(http://www.centralsan.org/education/ipm/hgonlineguide.html). 

References 
Bay Area Stormwater Management Agencies Association, 1999.  Start at the Source – Design 
Guidance Manual for Stormwater Quality Protection. (http://www.basmaa.org). 

Bay Area Water Pollution Prevention Agencies, 1998 - 2002.  Less-Toxic Pest Management 
Fact Sheets, Less-Toxic Product List, and In-store display and promotion materials.  
(http://www.basmaa.org) 

California Integrated Waste Management Board, 1999.  Grasscycle! Make the Most of Your 
Lawn.  Make the Most of Your Time.  (http://www.ciwmb.ca.gov/organics/Pubs.htm). 

California Integrated Waste Management Board, 2001.  Resource-Efficient Turf Management 
and Resource-Efficient Landscaping.  (http://www.ciwmb.ca.gov/organics/Pubs.htm). 

City of Bellevue, 1991.  Water Quality Protection for Landscaping Businesses, Business 
Partners for Clean Water. 

Contra Costa County, no date.  Grasscycle! Clip your waste! (http://grasscycle.abag.ca.gov). 

County of Los Angeles, no date.  Landscaping and Nursery Facilities – Best Management 
Practices, Project Pollution Prevention. 

Marin County Stormwater Pollution Prevention Program, no date.  Creek Care: A Guide for 
Urban Marin Residents.  (http://www.mcstoppp.org/). 

Professional Lawn Care Association of America, 1997.  Water Quality and Your Lawn.  
(http://www.pesp.org/1995/plcaa95-final.htm). 

San Francisquito Watershed Council and San Mateo Countywide Stormwater Pollution 
Prevention Program, no date.  Streamside Planting Guide for San Mateo and Santa Clara 
County Streams.  (http://www.acterra.org/watershed/) 

Santa Clara Valley Urban Runoff Pollution Prevention Program, 2001.  Landscaping, 
Gardening, and Pool Maintenance – Best Management Practices for the Construction 
Industry. 

The Alliance for Proper Gasoline Handling, 1999.  Consumer Tips for Proper Gasoline 
Handling.  (http://www.gas-care.org/consumer_tips.htm). 

http://www.gas-care.org/consumer_tips.htm
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Description 
Vortex separators: (alternatively, swirl concentrators) are gravity 
separators, and in principle are essentially wet vaults.  The 
difference from wet vaults, however, is that the vortex separator 
is round, rather than rectangular, and the water moves in a 
centrifugal fashion before exiting.  By having the water move in a 
circular fashion, rather than a straight line as is the case with a 
standard wet vault, it is possible to obtain significant removal of 
suspended sediments and attached pollutants with less space.  
Vortex separators were originally developed for combined sewer 
overflows (CSOs), where it is used primarily to remove coarse 
inorganic solids.  Vortex separation has been adapted to 
stormwater treatment by several manufacturers. 

California Experience 
There are currently about 100 installations in California. 

Advantages 
 May provide the desired performance in less space and 

therefore less cost. 

 May be more cost-effective pre-treatment devices than 
traditional wet or dry basins. 

 Mosquito control may be less of an issue than with traditional 
wet basins. 

Limitations 
 As some of the systems have standing water that remains 

between storms, there is concern about mosquito breeding. 

 It is likely that vortex separators are not as effective as wet 
vaults at removing fine sediments, on the order 50 to 100 
microns in diameter and less. 

 The area served is limited by the capacity of the largest 
models. 

 As the products come in standard sizes, the facilities will be 
oversized in many cases relative to the design treatment 
storm, increasing the cost. 

 The non-steady flows of stormwater decreases the efficiency 
of vortex separators from what may be estimated or 
determined from testing under constant flow. 

 Do not remove dissolved pollutants. 

 A loss of dissolved pollutants may occur as accumulated organic 

Design Considerations 

 Service Area 

 Settling Velocity 

 Appropriate Sizing  

Inlet Pipe Diameter 

Targeted Constituents 

 Sediment  
 Nutrients  
 Trash  
 Metals  

 Bacteria  
 Oil and Grease  
 Organics  

Legend (Removal Effectiveness) 

 Low  High 

 Medium 
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matter (e.g., leaves) decomposes in the units. 

Design and Sizing Guidelines 
The stormwater enters, typically below the effluent line, tangentially into the basin, thereby 
imparting a circular motion in the system.  Due to centrifugal forces created by the circular 
motion, the suspended particles move to the center of the device where they settle to the bottom.  
There are two general types of vortex separation: free vortex and dampened (or impeded) 
vortex.  Free vortex separation becomes dampened vortex separation by the placement of radial 
baffles on the weir-plate that impede the free vortex-flow pattern 

It has been stated with respect to CSOs that the practical lower limit of vortex separation is a 
particle with a settling velocity of 12 to 16.5 feet per hour (0.10 to 0.14 cm/s).  As such, the focus 
for vortex separation in CSOs has been with settleable solids generally 200 microns and larger, 
given the presence of the lighter organic solids.  For inorganic sediment, the above settling 
velocity range represents a particle diameter of 50 to 100 microns.  Head loss is a function of the 
size of the target particle.  At 200 microns it is normally minor but increases significantly if the 
goal is to remove smaller particles. 

The commercial separators applied to stormwater treatment vary considerably with respect to 
geometry, and the inclusion of radial baffles and internal circular chambers.  At one extreme is 
the inclusion of a chamber within the round concentrator.  Water flows initially around the 
perimeter between the inner and outer chambers, and then into the inner chamber, giving rise 
to a sudden change in velocity that purportedly enhances removal efficiency.  The opposite 
extreme is to introduce the water tangentially into a round manhole with no internal parts of 
any kind except for an outlet hood.  Whether the inclusion of chambers and baffles gives better 
performance is unknown.  Some contend that free vortex, also identified as swirl concentration, 
creates less turbulence thereby increasing removal efficiency.  One product is unique in that it 
includes a static separator screen. 

 Sized is based on the peak flow of the design treatment event as specified by local 
government. 

 If an in-line facility, the design peak flow is four times the peak of the design treatment 
event. 

 If an off-line facility, the design peak flow is equal to the peak of the design treatment event. 

 Headloss differs with the product and the model but is generally on the order of one foot or 
less in most cases. 

Construction/Inspection Considerations 
No special considerations. 

Performance 
Manufacturer�s differ with respect to performance claims, but a general statement is that the 
manufacturer�s design and rated capacity (cfs) for each model is based on and believed to 
achieve an aggregate reduction of 90% of all particles with a specific gravity of 2.65 (glacial 
sand) down to 150 microns, and to capture the floatables, and oil and grease.  Laboratory tests of 
two products support this claim.  The stated performance expectation therefore implies that a 
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lesser removal efficiency is obtained with particles less than 150 microns, and the lighter, 
organic settleables.  Laboratory tests of one of the products found about 60% removal of 50 
micron sand at the expected average operating flow rate 

Experience with the use of vortex separators for treating combined sewer overflows (CSOs), the 
original application of this technology, suggests that the lower practical limit for particle 
removal are particles with a settling velocity of 12 feet per hour (Sullivan, 1982), which 
represents a particle diameter of 100 to 200 microns, depending on the specific gravity of the 
particle.  The CSO experience therefore seems consistent with the limited experience with 
treating stormwater, summarized above 

Traditional treatment technologies such as wet ponds and extended detention basins are 
generally believed to be more effective at removing very small particles, down to the range of 10 
to 20 microns.  Hence, it is intuitively expected that vortex separators do not perform as well as 
the traditional wet and dry basins, and filters.  Whether this matters depends on the particle size 
distribution of the sediments in stormwater.  If the distribution leans towards small material, 
there should be a marked difference between vortex separators and, say, traditional wet vaults.  
There are little data to support this conjecture 

In comparison to other treatment technologies, such as wet ponds and grass swales, there are 
few studies of vortex separators.  Only two of manufactured products currently available have 
been field tested.  Two field studies have been conducted.  Both achieved in excess of 80% 
removal of TSS.  However, the test was conducted in the Northeast (New York state and Maine) 
where it is possible the stormwater contained significant quantities of deicing sand.  
Consequently, the influent TSS concentrations and particle size are both likely considerably 
higher than is found in California stormwater.  These data suggest that if the stormwater 
particles are for the most part fine (i.e., less than 50 microns), vortex separators will not be as 
efficient as traditional treatment BMPs such as wet ponds and swales, if the latter are sized 
according to the recommendations of this handbook. 

There are no equations that provide a straightforward determination of efficiency as a function 
of unit configuration and size.  Design specifications of commercial separators are derived from 
empirical equations that are unique and proprietary to each manufacturer.  However, some 
general relationships between performance and the geometry of a separator have been 
developed.  CSO studies have found that the primary determinants of performance of vortex 
separators are the diameters of the inlet pipe and chamber with all other geometry proportional 
to these two. 

Sullivan et al. (1982) found that performance is related to the ratios of chamber to inlet 
diameters, D2/D1, and height between the inlet and outlet and the inlet diameter, H1/D1, shown 
in Figure 3.  The relationships are: as D2/D1 approaches one, the efficiency decreases; and, as 
the H1/D1 ratio decreases, the efficiency decreases.  These relationships may allow qualitative 
comparisons of the alternative designs of manufacturers.  Engineers who wish to apply these 
concepts should review relevant publications presented in the References. 

Siting Criteria 
There are no particularly unique siting criteria.  The size of the drainage area that can be served 
by vortex separators is directly related to the capacities of the largest models. 
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Additional Design Guidelines 
Vortex separators have two capacities if positioned as in-line facilities, a treatment capacity and 
a hydraulic capacity.  Failure to recognize the difference between the two may lead to significant 
under sizing; i.e., too small a model is selected.  This observation is relevant to three of the five 
products.  These three technologies all are designed to experience a unit flow rate of about 24 
gallons/square foot of separator footprint at the peak of the design treatment event.  This is the 
horizontal area of the separator zone within the container, not the total footprint of the unit.  At 
this unit flow rate, laboratory tests by these manufacturers have established that the 
performance will meet the general claims previously described.  However, the units are sized to 
handle 100 gallons/square foot at the peak of the hydraulic event.  Hence, in selecting a 
particular model the design engineer must be certain to match the peak flow of the design event 
to the stated treatment capacity, not the hydraulic capacity.  The former is one-fourth the latter.  
If the unit is positioned as an off-line facility, the model selected is based on the capacity equal 
to the peak of the design treatment event. 

Maintenance 
Maintenance consists of the removal of accumulated material with an eductor truck.  It may be 
necessary to remove and dispose the floatables separately due to the presence of petroleum 
product. 

Maintenance Requirements 
Remove all accumulated sediment, and litter and other floatables, annually, unless experience 
indicates the need for more or less frequent maintenance. 

Cost 
Manufacturers provide costs for the units including delivery.  Installation costs are generally on 
the order of 50 to 100 % of the manufacturer�s cost.  For most sites the units are cleaned 
annually. 

Cost Considerations 
The different geometry of the several manufactured separators suggests that when comparing 
the costs of these systems to each other, that local conditions (e.g., groundwater levels) may 
affect the relative cost-effectiveness. 

References and Sources of Additional Information 
Field, R., 1972, The swirl concentrator as a combined sewer overflow regulator facility, EPA/R2-
72-008, U.S. Environmental Protection Agency, Washington, D.C. 

Field, R., D. Averill, T.P. O�Connor, and P. Steel, 1997, Vortex separation technology, Water 
Qual. Res. J. Canada, 32, 1, 185 

Manufacturers technical materials 

Sullivan, R.H., et al., 1982, Design manual � swirl and helical bend pollution control devices, 
EPA-600/8-82/013, U.S. Environmental Protection Agency, Washington, D.C. 

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, Relationship between 
diameter and height for the design of a swirl concentrator as a combined sewer overflow 
regulator, EPA 670/2-74-039, U.S. Environmental Protection Agency, Washington, D.C. 
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Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1974, The swirl 
concentrator as a grit separator device, EPA670/2-74-026, U.S. Environmental Protection 
Agency, Washington, D.C. 

Sullivan, R.H., M.M. Cohn, J.E. Ure, F.F. Parkinson, and G. Caliana, 1978, Swirl primary 
separator device and pilot demonstration, EPA600/2-78-126, U.S. Environmental Protection 
Agency, Washington, D.C. 



2014 Whitewater River Region WQMP 
 

 

 

Appendix E 
 

Soils Report 





































2014 Whitewater River Region WQMP 
 

 

 

Appendix F 
 

Structural BMP and/or Retention Facility Sizing Calculations 
and Design Details 



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 5.95 acres

AIMP = 5.18 acres

If = 0.87

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.69

Vu = 0.28

VBMP (ft3)=  VBMP = 6,048 ft3

Designed by JTS
Company Name Jospeh E. Bonadiman & Associates, Inc.

County/City Case No

Drainage Area Number/Name

Whitewater Watershed 
BMP Design Volume, VBMP  (Rev. 06-2014)

   Legend:

Determine Design Storage Volume, VBMP

Calculate the design storage volume of the BMP, VBMP.

3/8/2023

Required Entries    
Calculated Cells     

225047
DA-1

Determine the Impervious Area Ratio

Company Project Number/Name

Calculate Impervious Area Ratio (If)

If = AIMP/ATRIB

Determine the Impervious Area within ATRIB (AIMP)

(in*ac)/ac

Notes: 

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

12 (in/ft)

Calculate VU, the 80% Unit Storage Volume   VU= 0.40 x CBMP

 VU (in-ac/ac) x AT (ac) x 43,560 (ft2/ac)



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 5.95 acres

AIMP = 5.18 acres

If = 0.87

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.69

0.82

Whitewater Watershed 
BMP Design Flow Rate, QBMP  (Rev. 06-2014)

   Legend:
Required Entries    
Calculated Cells     

Company Name Joseph E Bonadiman & Assoc, Inc. 9/7/2023
Designed by JTS County/City Case No DR 223-7008
Company Project Number/Name Brown Strauss Steel
Drainage Area Number/Name DMA-1

Determine the Impervious Area Ratio

Determine the Impervious Area within ATRIB (AIMP)

Calculate Impervious Area Ratio (If)

I = Design Rainfall Intensity, 0.2 in/hr

Notes: 

If = AIMP/ATRIB

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

BMP Design Flow Rate

ft3/sQBMP = QBMP = CBMP x I x ATRIB



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 3.14 acres

AIMP = 3.01 acres

If = 0.96

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.82

Vu = 0.33

VBMP (ft3)=  VBMP = 3,761 ft3

Designed by JTS
Company Name Jospeh E. Bonadiman & Associates, Inc.

County/City Case No

Drainage Area Number/Name

Whitewater Watershed 
BMP Design Volume, VBMP  (Rev. 06-2014)

   Legend:

Determine Design Storage Volume, VBMP

Calculate the design storage volume of the BMP, VBMP.

3/8/2023

Required Entries    
Calculated Cells     

225047
DA-2

Determine the Impervious Area Ratio

Company Project Number/Name

Calculate Impervious Area Ratio (If)

If = AIMP/ATRIB

Determine the Impervious Area within ATRIB (AIMP)

(in*ac)/ac

Notes: 

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

12 (in/ft)

Calculate VU, the 80% Unit Storage Volume   VU= 0.40 x CBMP

 VU (in-ac/ac) x AT (ac) x 43,560 (ft2/ac)



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 3.14 acres

AIMP = 3.10 acres

If = 0.99

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.87

0.55

Whitewater Watershed 
BMP Design Flow Rate, QBMP  (Rev. 06-2014)

   Legend:
Required Entries    
Calculated Cells     

Company Name Joseph E Bonadiman & Assoc, Inc. 9/7/2023
Designed by JTS County/City Case No DR 223-7008
Company Project Number/Name Brown Strauss Steel
Drainage Area Number/Name DMA-2

Determine the Impervious Area Ratio

Determine the Impervious Area within ATRIB (AIMP)

Calculate Impervious Area Ratio (If)

I = Design Rainfall Intensity, 0.2 in/hr

Notes: 

If = AIMP/ATRIB

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

BMP Design Flow Rate

ft3/sQBMP = QBMP = CBMP x I x ATRIB



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 4.52 acres

AIMP = 4.48 acres

If = 0.99

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.88

Vu = 0.35

VBMP (ft3)=  VBMP = 5,743 ft3

Designed by JTS
Company Name Jospeh E. Bonadiman & Associates, Inc.

County/City Case No

Drainage Area Number/Name

Whitewater Watershed 
BMP Design Volume, VBMP  (Rev. 06-2014)

   Legend:

Determine Design Storage Volume, VBMP

Calculate the design storage volume of the BMP, VBMP.

3/8/2023

Required Entries    
Calculated Cells     

225047
DA-3

Determine the Impervious Area Ratio

Company Project Number/Name

Calculate Impervious Area Ratio (If)

If = AIMP/ATRIB

Determine the Impervious Area within ATRIB (AIMP)

(in*ac)/ac

Notes: 

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

12 (in/ft)

Calculate VU, the 80% Unit Storage Volume   VU= 0.40 x CBMP

 VU (in-ac/ac) x AT (ac) x 43,560 (ft2/ac)



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 4.52 acres

AIMP = 4.48 acres

If = 0.99

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.88

0.79

Whitewater Watershed 
BMP Design Flow Rate, QBMP  (Rev. 06-2014)

   Legend:
Required Entries    
Calculated Cells     

Company Name Joseph E Bonadiman & Assoc, Inc. 9/7/2023
Designed by JTS County/City Case No DR 223-7008
Company Project Number/Name Brown Strauss Steel
Drainage Area Number/Name DMA-3

Determine the Impervious Area Ratio

Determine the Impervious Area within ATRIB (AIMP)

Calculate Impervious Area Ratio (If)

I = Design Rainfall Intensity, 0.2 in/hr

Notes: 

If = AIMP/ATRIB

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

BMP Design Flow Rate

ft3/sQBMP = QBMP = CBMP x I x ATRIB



Date

Enter the Area Tributary to this Feature (ATRIB) ATRIB = 0.65 acres

AIMP = 0.09 acres

If = 0.14

Use the following equation based on the WEF/ASCE Method

CBMP = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 CBMP = 0.13

Vu = 0.05

VBMP (ft3)=  VBMP = 118 ft3

(in*ac)/ac

Notes: 

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

12 (in/ft)

Calculate VU, the 80% Unit Storage Volume   VU= 0.40 x CBMP

 VU (in-ac/ac) x AT (ac) x 43,560 (ft2/ac)

Determine the Impervious Area Ratio

Company Project Number/Name

Calculate Impervious Area Ratio (If)

If = AIMP/ATRIB

Determine the Impervious Area within ATRIB (AIMP)

Whitewater Watershed 
BMP Design Volume, VBMP  (Rev. 06-2014)

   Legend:

Determine Design Storage Volume, VBMP

Calculate the design storage volume of the BMP, VBMP.

3/8/2023

Required Entries    
Calculated Cells     

225047
DA-4

Designed by JTS
Company Name Jospeh E. Bonadiman & Associates, Inc.

County/City Case No

Drainage Area Number/Name



Summary Sheet: 

The size of the stormwater retention/detention chamber volume contains the developed condition 
hydrograph volumes for a 100-yr, 3-hr storm event, per City of Banning Ordinance No. 1415, 
Section 6, 1.9698 ac-ft (85,804 cu ft) which included the DCV 15,022 cu-ft. The retention 
capacity is 2.2472 ac-ft (97,890 cu-ft). The total capacity is 2.9640 ac-ft (129,110 cu-ft) which 
provides volume for buffering peak storm flows. 

 

 



  U n i t   H y d r o g r a p h    A n a l y s i s

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version 9.0
   Study date  03/02/23 File: DEVHYD3100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

 Riverside County Synthetic Unit Hydrology Method
 RCFC & WCD Manual date - April 1978

 Program License Serial Number 6320

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
 225047 BREMCO CONSTRUCTION BROWN STRAUSS STEEL BANNING
 DEVELOPED CONDITIONS
 100-YEAR STORM
 BY: JTS  DATE: 03-02-23
 --------------------------------------------------------------------
 Drainage Area =      14.27(Ac.)  =      0.022 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =      14.27(Ac.)  =      0.022 Sq. Mi.
 Length along longest watercourse =    2019.00(Ft.)
 Length along longest watercourse measured to centroid =     766.00(Ft.)
 Length along longest watercourse =      0.382 Mi.
 Length along longest watercourse measured to centroid =      0.145 Mi.
 Difference in elevation =      28.41(Ft.)
 Slope along watercourse =     74.2966 Ft./Mi.
 Average Manning's 'N' = 0.015
 Lag time =    0.053 Hr.
 Lag time =     3.17 Min.
 25% of lag time =     0.79 Min.
 40% of lag time =     1.27 Min.
 Unit time =     5.00 Min.
 Duration of storm = 3 Hour(s)
 User Entered Base Flow =     0.00(CFS)

 2 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
           14.27         0.96        13.70

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
           14.27         2.23        31.82

 STORM EVENT (YEAR) =  100.00
 Area Averaged 2-Year Rainfall =    0.960(In)
 Area Averaged 100-Year Rainfall =    2.230(In)

 Point rain (area averaged) =    2.230(In)
 Areal adjustment factor =   99.99 %
 Adjusted average point rain =    2.230(In)

 Sub-Area Data:
 Area(Ac.)         Runoff Index   Impervious %
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     14.270           46.60         0.159
  Total Area Entered =     14.27(Ac.)

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
 46.6  46.6      0.605     0.159        0.519       1.000      0.519
                                                          Sum (F) =   0.519
 Area averaged mean soil loss (F) (In/Hr) =  0.519
 Minimum soil loss rate ((In/Hr)) =  0.259
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.259
 ---------------------------------------------------------------------

   U n i t  H y d r o g r a p h 
    VALLEY S-Curve
 --------------------------------------------------------------------
   Unit Hydrograph Data
 ---------------------------------------------------------------------
 Unit time period   Time % of lag   Distribution   Unit Hydrograph
     (hrs)                           Graph %            (CFS)
 ---------------------------------------------------------------------
     1   0.083        157.487         34.939              5.025
     2   0.167        314.973         46.456              6.681
     3   0.250        472.460         10.764              1.548
     4   0.333        629.946          4.657              0.670
     5   0.417        787.433          2.267              0.326
     6   0.500        944.919          0.918              0.132
                               Sum = 100.000   Sum=      14.381
-----------------------------------------------------------------------

 The following loss rate calculations reflect use of the minimum calculated loss
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)
   1   0.08     1.30      0.348       (  0.519)       0.090        0.258
   2   0.17     1.30      0.348       (  0.519)       0.090        0.258
   3   0.25     1.10      0.294       (  0.519)       0.076        0.218
   4   0.33     1.50      0.401       (  0.519)       0.104        0.297
   5   0.42     1.50      0.401       (  0.519)       0.104        0.297
   6   0.50     1.80      0.482       (  0.519)       0.125        0.357
   7   0.58     1.50      0.401       (  0.519)       0.104        0.297
   8   0.67     1.80      0.482       (  0.519)       0.125        0.357
   9   0.75     1.80      0.482       (  0.519)       0.125        0.357
  10   0.83     1.50      0.401       (  0.519)       0.104        0.297
  11   0.92     1.60      0.428       (  0.519)       0.111        0.317
  12   1.00     1.80      0.482       (  0.519)       0.125        0.357
  13   1.08     2.20      0.589       (  0.519)       0.152        0.436
  14   1.17     2.20      0.589       (  0.519)       0.152        0.436
  15   1.25     2.20      0.589       (  0.519)       0.152        0.436
  16   1.33     2.00      0.535       (  0.519)       0.139        0.397
  17   1.42     2.60      0.696       (  0.519)       0.180        0.516
  18   1.50     2.70      0.722       (  0.519)       0.187        0.535
  19   1.58     2.40      0.642       (  0.519)       0.166        0.476
  20   1.67     2.70      0.722       (  0.519)       0.187        0.535
  21   1.75     3.30      0.883       (  0.519)       0.229        0.654
  22   1.83     3.10      0.830       (  0.519)       0.215        0.615
  23   1.92     2.90      0.776       (  0.519)       0.201        0.575
  24   2.00     3.00      0.803       (  0.519)       0.208        0.595
  25   2.08     3.10      0.830       (  0.519)       0.215        0.615
  26   2.17     4.20      1.124       (  0.519)       0.291        0.833
  27   2.25     5.00      1.338       (  0.519)       0.347        0.991
  28   2.33     3.50      0.937       (  0.519)       0.243        0.694
  29   2.42     6.80      1.820       (  0.519)       0.471        1.348
  30   2.50     7.30      1.953       (  0.519)       0.506        1.447
  31   2.58     8.20      2.194          0.519    (  0.568)        1.675
  32   2.67     5.90      1.579       (  0.519)       0.409        1.170



  33   2.75     2.00      0.535       (  0.519)       0.139        0.397
  34   2.83     1.80      0.482       (  0.519)       0.125        0.357
  35   2.92     1.80      0.482       (  0.519)       0.125        0.357
  36   3.00     0.60      0.161       (  0.519)       0.042        0.119
   (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    19.9
 Flood volume = Effective rainfall      1.66(In)
  times area      14.3(Ac.)/[(In)/(Ft.)] =       2.0(Ac.Ft)
 Total soil loss =      0.57(In)
 Total soil loss =     0.682(Ac.Ft)
 Total rainfall =      2.23(In)
 Flood volume =       85804.8 Cubic Feet
 Total soil loss =       29702.2 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =     21.085(CFS)
 --------------------------------------------------------------------
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                     3 - H O U R    S T O R M
                R u n o f f      H y d r o g r a p h
 --------------------------------------------------------------------
             Hydrograph in   5   Minute intervals ((CFS))

 --------------------------------------------------------------------
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0
  -----------------------------------------------------------------------
    0+ 5       0.0089      1.30  VQ        |         |         |         | 
    0+10       0.0297      3.02  V   Q     |         |         |         | 
    0+15       0.0519      3.22  |V  Q     |         |         |         | 
    0+20       0.0762      3.53  |V  Q     |         |         |         | 
    0+25       0.1042      4.08  | V  Q    |         |         |         | 
    0+30       0.1353      4.51  | V   Q   |         |         |         | 
    0+35       0.1673      4.65  |  V  Q   |         |         |         | 
    0+40       0.1994      4.66  |   V Q   |         |         |         | 
    0+45       0.2339      5.02  |   V Q   |         |         |         | 
    0+50       0.2669      4.79  |    VQ   |         |         |         | 
    0+55       0.2980      4.52  |     Q   |         |         |         | 
    1+ 0       0.3309      4.77  |     Q   |         |         |         | 
    1+ 5       0.3683      5.43  |      Q  |         |         |         | 
    1+10       0.4097      6.02  |       Q |         |         |         | 
    1+15       0.4522      6.17  |       QV|         |         |         | 
    1+20       0.4938      6.04  |       Q V         |         |         | 
    1+25       0.5379      6.40  |       Q V         |         |         | 
    1+30       0.5877      7.24  |        Q|V        |         |         | 
    1+35       0.6376      7.23  |        Q| V       |         |         | 
    1+40       0.6874      7.23  |        Q|  V      |         |         | 
    1+45       0.7438      8.18  |         Q    V    |         |         | 
    1+50       0.8047      8.85  |         |Q    V   |         |         | 
    1+55       0.8640      8.60  |         |Q     V  |         |         | 
    2+ 0       0.9222      8.46  |         |Q      V |         |         | 
    2+ 5       0.9818      8.65  |         |Q       V|         |         | 
    2+10       1.0499      9.89  |         |  Q      |V        |         | 
    2+15       1.1337     12.17  |         |     Q   |  V      |         | 
    2+20       1.2170     12.09  |         |     Q   |   V     |         | 
    2+25       1.3120     13.79  |         |       Q |     V   |         | 
    2+30       1.4386     18.38  |         |         |   Q    V|         | 
    2+35       1.5838     21.09  |         |         |       Q | V       | 
    2+40       1.7255     20.58  |         |         |      Q  |    V    | 
    2+45       1.8213     13.91  |         |       Q |         |     V   | 
    2+50       1.8766      8.03  |         Q         |         |       V | 
    2+55       1.9201      6.32  |       Q |         |         |       V | 
    3+ 0       1.9505      4.41  |    Q    |         |         |        V| 
    3+ 5       1.9634      1.87  | Q       |         |         |        V| 
    3+10       1.9674      0.59  Q         |         |         |        V| 
    3+15       1.9691      0.24  Q         |         |         |        V| 
    3+20       1.9697      0.09  Q         |         |         |        V| 
    3+25       1.9698      0.02  Q         |         |         |         V 
-----------------------------------------------------------------------
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2014 Whitewater River Region WQMP 
 

 

 

Appendix G 
 

AGREEMENTS – CC&RS, COVENANT AND AGREEMENTS, BMP 
MAINTENANCE AGREEMENTS AND/OR OTHER 
MECHANISMS FOR ENSURING ONGOING OPERATION, 
MAINTENANCE, FUNDING AND TRANSFER OF 
REQUIREMENTS FOR THIS PROJECT-SPECIFIC WQMP 
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RECORDING REQUESTED BY 
AND WHEN RECORDED RETURN TO: 
 
City of Banning 
City Clerk 
P.O. Box 998 
99 E. Ramsey Street 
Banning, CA  92220 
 
 
EXEMPT FROM RECORDER’S FEES PURSUANT 
TO GOVERNMENT CODE SECTIONS 6103 AND 
27383. 
 
 
 
APN: 540-180-020, 540-180-022, 540-180-026 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SPACE ABOVE THIS LINE FOR RECORDER’S USE 

 
 

STORM WATER MANAGEMENT WQMP/BMP 
FACILITIES AGREEMENT NO. 2023-0X 

 
 

City of Banning, Riverside County, California 
 

 THIS AGREEMENT, made and entered into this _____ day of ______________, 20__, by and 
between Brown Strauss, Inc. hereinafter called the “Landowner”, and the City of Banning, California, 
hereinafter called the “City”. 

 
RECITALS 

 
WHEREAS, the Landowner is the owner of certain real property described as APNs 540-180-020, 

022, & 026 as recorded by deed in the land records of Riverside County, California, Map Book 9, Page 
44, hereinafter called the “Property” more particularly described in Exhibit “A” legal description attached 
and made a part by this reference; and  

 
WHEREAS, the Landowner is currently the property owner and has built on and developed the 

property; and 
 
WHEREAS, the Water Quality Management Plan (WQMP) prepared for Brown Strauss Steel – 

Banning, hereinafter called the “WQMP”, which is expressly made a part hereof and is on file in the City 
Engineer’s Office, as approved by the City, provides for storm water quality treatment within the confines 
of the property; and 

 
WHEREAS, the City and the Landowner, its successors and assigns, including any homeowners 

association, agree that the health, safety, and welfare of the residents of the City of Banning, require that 
on-site storm water management/Best Management Practices (BMP) facilities  mentioned in the project’s 
approved WQMP be constructed and maintained (to minimize pollutants in urban runoff) by the 
Landowner, its successors and assigns, including, but not limited to, any new property owner. 
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NOW THEREFORE, in consideration of the foregoing recitals, the mutual covenants contained 

herein, and the following terms and conditions, the parties hereto agree as follows: 
 
1. The on-site storm water management/BMP facilities mentioned above shall be constructed 

by the Landowner, its successors and assigns, in accordance with the plans and 
specifications identified in the WQMP. 

 
2. The Landowner, its successors and assigns, shall adequately maintain the storm water 

management/BMP facilities, including source control BMPs.  This includes all pipes and 
channels built to convey storm water on the property, including catch basin inserts, 
underground detention ponds, swales and vegetation provided to control the quantity and 
quality of the storm water.  Adequate maintenance is herein defined as good working 
condition so that these facilities are performing in their design functions. 

 
3. The Landowner, its successors and assigns, shall annually inspect the storm water 

management/BMP facility mentioned above by March and submit an inspection report 
annually to the Public Works Department by April 1st of each year.  The purpose of the 
Annual BMP Facility Inspection is to assure safe and proper functioning of the facilities.  
The inspection shall cover the storm water management BMPs listed in the WQMP such as 
bioretention basins, underground storage systems, bioswales, catch basins and its filter 
units, storm drains, etc.  Deficiencies shall be noted in the inspection report.   

 
4. The Landowner, its successors and assigns, hereby grant permission to the City, its 

authorized agents and employees, to enter upon the Property and to inspect the storm water 
management/BMP facilities whenever the City deems necessary and as required by the 
City’s most current National Pollutant Discharge Elimination System (NPDES) Permit.  
The purpose of inspection is to follow up on reported deficiencies and/or to respond to 
citizen complaints, and meet the City’s NPDES Permit issued by the State Water 
Resources Control Board – Colorado River Region No. 7.  The City shall provide the 
Landowner, its successors and assigns, copies of the inspection findings and a directive to 
commence with the repairs if necessary. 

 
5. In the event the Landowner, its successors and assigns, fails to maintain the storm water 

management/BMP facilities in good working condition acceptable to the City, the City 
may enter upon the Property and take whatever steps necessary to correct deficiencies 
identified in any inspection report and to charge the costs of such repairs to the Landowner, 
its successors and assigns.  This provision shall not be construed to allow the City to erect 
any structure of permanent nature on the land of the Landowner outside of the easement 
for the storm water management/BMP facilities.  It is expressly understood and agreed that 
the City is under no obligation to routinely maintain or repair said facilities, and in no 
event shall this Agreement be construed to impose any such obligation on the City. 

 
6. The Landowner, its successors and assigns, will perform the work necessary to keep these 

facilities in good working order as appropriate. The maintenance schedule for the storm 
water management/BMP facilities (including sediment removal) is outlined in the 
approved WQMP and the schedule will be followed.  In the future, the City of Banning 
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may adopt an annual Stormwater/NPDES Inspection Fee that would be assessed to the 
property owner. 

 
7. In the event the City, pursuant to this Agreement, performs work of any nature, or expends 

any funds in performance of said work for labor, use of equipment, supplies, materials, and 
the like, the Landowner, its successors and assigns, shall reimburse the City upon demand, 
within thirty (30) days of receipt thereof for all actual costs incurred by the City hereunder. 
This includes paying the City the NPDES Inspection Fee if the City must perform the 
Annual BMP Facility Inspection and meet the requirements listed in Item No. 3 above 
because the property owner failed to do so. 

 
8. This Agreement imposes no liability of any kind whatsoever on the City and the 

Landowner agrees to hold the City harmless, defend and indemnify from any liability 
whatsoever in the event the storm water management/BMP facilities fail to operate 
properly. 

 
9. This Agreement shall be recorded through the County of Riverside, retained by the City of 

Banning, shall constitute a covenant running with the land, and shall be binding on the 
Landowner, its administrators, executors, assigns, heirs, and any other successors in 
interests, including any homeowners association. 

 
 

WITNESS the following signatures and seals: 
 
 

OWNER: 

 

By:       

Name:                 
                     Please Print  
   
Title:           ______________ 
 
Company Name:______Brown Strauss, Inc.__________ 
 

ATTEST:  

     

By:          (S e a l) 

Name:      

Please Print  
        

Title:        
Notary must attach an “All-Purpose Acknowledgement” 

 
CITY OF BANNING: 
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By:         

 

Nate Smith, P.E. 
Deputy Director of Public Works/ City Engineer 
City of Banning  
 

 

ATTEST: 

 

By:      

  

Caroline Patton        
Deputy City Clerk, City of Banning 
 
                  

 
 
 
 
All signatures on this Agreement on behalf of the Owner must be acknowledged before a Notary Public.  
In the event that the Owner is a corporation, the President/Vice President and the corporate secretary of 
the corporation must sign and the corporate seal must be affixed thereto. 
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PHASE 1 ENVIRONMENTAL SITE ASSESSMENT – SUMMARY OF SITE 
REMEDIATION CONDUCTED AND USE RESTRICTIONS 
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Appendix I 
 

PROJECT-SPECIFIC WQMP SUMMARY DATA FORM 



 

 

Project-Specific WQMP Summary Data Form 
Applicant Information 

Name and Title Estes Express Lines C/O: Kevin Fitz 
Company Estes Express Lines 

Phone (804) 353- 1900 
Email kfitz@estes-express.com 

Project Information 
Project Name 

(as shown on project application/project-specific WQMP) 
Estes Banning Truck Terminal 

Street Address Barbour Street 
Nearest Cross Streets S Hathaway Street 

Municipality 
(City or Unincorporated County) 

City of Banning 
(Riverside County, CA) 

Zip Code 92220 
Tract Number(s) and/or Assessor Parcel Number(s) 532-130-008-8 

Other 
(other information to help identify location of project) 

 

Indicate type of project. Priority Development Projects (Use an "X" in cell preceding project type): 
 SF hillside residence; impervious area ≥ 10,000 sq. ft.; Slope ≥ 25% 
 SF hillside residence; impervious area ≥ 10,000 sq. ft.; Slope ≥ 10% & erosive soils 
 Commercial or Industrial ≥ 100,000 sq. ft. 
 Automotive repair shop 
 Retail Gasoline Outlet disturbing > 5,000 sq. ft.  
 Restaurant disturbing > 5,000 sq. ft. 
 Home subdivision ≥ 10 housing units 
 Parking lot ≥ 5,000 sq. ft. or ≥ 25 parking spaces 

Date Project-Specific WQMP Submitted July 2019 
Size of Project Area (nearest 0.1 acre) 39.07 Acres 

Will the project replace more than 50% of the impervious 
surfaces on an existing developed site? 

No 

Project Area managed with LID/Site Design BMPs 
(nearest 0.1 acre) 

39.07 Acres 

Are Treatment Control BMPs required? Yes 
Is the project subject to onsite retention by ordinance or 

policy?   
Yes 

Did the project meet the 100% LID/Site Design 
Measurable Goal? 

Yes 

Name of the entity that will implement, operate, and 
maintain the post-construction BMPs 

Estes Express Lines 

Contact Name Kevin Fitz 
Street or Mailing Address 3901 W. Broad St. 

City Richmond 
Zip Code 23230 

Phone (804) 353-1900 
Space Below for Use by City/County Staff Only 

Preceding Information Verified by  
(consistent with information in project-specific WQMP) 

Name: 
Date:   

Date Project-Specific WQMP Approved:  
Data Entered by Name: 

Date:   



 

 

Other Comments  
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