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Scott Drive; 4251, 4253, and 4255 Martingale Drive, 
Newport Beach, California 92660; 
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This Preliminary Water Quality Management Plan (WQMP) has been prepared for MacArthur 
Square, a California General Partnership, Irvine, California, by KHR Associates, Newport 
Beach, California, and is intended to comply with the requirements of the local National 
Pollutant Discharge Elimination System (NPDES) Stormwater Program requiring the 
preparation of such a plan. 

The undersigned, while it owns the subject property, is responsible for the implementation of 
the provisions of this plan and will ensure that this plan is amended as appropriate to reflect 
up-to-date conditions on the site consistent with the current Orange County Drainage Area 
Management Plan (DAMP) and the intent of the non-point source NPDES Permit for Waste 
Discharge Requirements for the County of Orange, Orange County Flood Control District 
(OCFCD) and the incorporated Cities of Orange County within the Santa Ana Region.  Once the 
undersigned transfers its interest in the property, its successors-in-interest shall bear the 
aforementioned responsibility to implement and amend the WQMP. An appropriate number of 
approved and signed copies of this document shall be available on the subject site in perpetuity. 

Owner: MacArthur Square, a California General Partnership 

Authorized Agent Lester C. Smull, Trustee 

Title Managing General Partner 

Address 17631 Fitch, Irvine, CA 92614 

Email lcs@bpdevco.com 

Telephone # (949) 474-8900 
I understand my responsibility to implement the provisions of this WQMP including the 
ongoing operation and maintenance of the best management practices (BMPs) described 
herein. 
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I hereby certify that this Water Quality Management Plan is in compliance with, and meets 
the requirements set forth in, Order No. R8-2009-0030/NPDES No. CAS618030, of the Santa 
Ana Regional Water Quality Control Board. 
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Section I Discretionary Permit(s) and Water 
Quality Conditions 

Project Infomation 

Permit/Application No. 
(If applicable) 

 
Grading or Building 
Permit No.  
(If applicable) 

 

Address of Project Site 
and APN 

16600 Dove Street; 1701 Corinthian Way; 4200, 4220, and 4250 Scott 
Drive; 4251, 4253, and 4255 Martingale Drive, Newport Beach, 
California 92660 
427-172-02, 427-172-03, 427-172-05, 427-172-06 

 

Water Quality Conditions of Approval or Issuance 

Water Quality 
Conditions of Approval 
or Issuance applied to 
this project.    

 

 

Conceptual WQMP

Was a Conceptual Water 
Quality Management 
Plan previously approved 
for this project? 

This is the Conceptual WQMP. 

 

Watershed-Based Plan Conditions

Provide applicable 
conditions from watershed 
- based plans including 
WIHMPs and TMDLS. 

A WIHMP has not been developed for the Newport Bay 
Watershed as of this dated report. TMDLs have not been 
developed as of this dated report. 
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Section II Project Description 
II.1 Project Description 

 Description of Proposed Project  

Development Category: 

All significant redevelopment projects, where significant 
redevelopment is defined as the addition or replacement of 5,000 
or more square feet of impervious surface on an already 
developed site. Redevelopment does not include routine 
maintenance activities that are conducted to maintain original line 
and grade, hydraulic capacity, original purpose of the facility, or 
emergency redevelopment activity required to protect public 
health and safety. 
 
If the redevelopment results in the addition or replacement of less 
than 50 percent of the impervious area on-site and the existing 
development was not subject to WQMP requirement, the numeric 
sizing criteria discussed in Section 7.II-2.0 only applies to the 
addition or replacement area. If the addition or replacement 
accounts for 50 percent or more of the impervious area, the 
Project WQMP requirements apply to the entire development.  

Project Area (ft2):  
247,929  

Number of Dwelling Units:  384 
SIC Code:  5812, 5999, 
8811 

Project Area  

Pervious Impervious 

Area 
(acres or sq ft) 

Percentage 
Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 34,455 sq ft 14% 213,474 sq ft 86% 

Post-Project Conditions 54,544 sq ft 22% 193,385 sq ft 78% 

Drainage 
Patterns/Connections 

The existing drainage conditions for the project area consist of 
sheet flows collected by ribbon gutters that discharge from the 
shopping center’s driveways at Martingale Way, Scott Drive, and 
Dove Street into the adjacent gutter within the respective street. 
The gutter that collects the site runoff starts at the cul‐de‐sac 
within Martingale Way and then drains around and adjacent the 
site until it is collected by a curb opening catch basin on Dove 
Street near the southwest corner of the project site. The proposed 
site will be broken into various drainage areas that will be 
collected by area or roof drains that discharge to bioretention 
systems with underdrains for treatment. The bioretention 
facilities are located along the property boundary and will 
discharge at the back of a relocated catch basin on Dove Street.  
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Narrative Project 
Description: 

For the overall project, Newport Place Residential, LLC, is 
proposing a 384 unit apartment complex with 5,677 square feet 
of ground level restaurant space on 5.68 acres. The project will 
consist of five stories over one and one-half levels of 
subterranean parking. Landscaped areas are located around the 
perimeter of the site and within the courtyards. Landscaping will 
consists of drought tolerant or native species grouped with 
similar irrigation needs. Outdoor activities include the use of the 
pool, spa, lounge areas, barbeques, restaurant patio dining areas 
(potential retail tenant), and residential picnic areas within the 
courtyard. Laundry facilities are located within the residential 
units. Trash enclosures are enclosed within the ground level of 
the parking structure. Materials expected to be used/stored will 
be maintenance materials stored within buildings. Waste 
expected from the site is trash from residents and commercial 
uses along with landscape waste. Loading and unloading for the 
retail shops will take place within the parking garage. 
Equipment and vehicle fueling, maintenance and repair, and 
washing or cleaning will not be performed onsite. 
  

II.2 Potential Stormwater Pollutants 

Pollutants of Concern 

Pollutant 

Check One: 
E=Expected to 
be of concern  

N=Not 
Expected to be 

of concern 

Additional Information and Comments 

Suspended-Solid/ 
Sediment 

E  N  Attached Residential & Commercial 

Nutrients E  N  Attached Residential & Commercial 

Heavy Metals E  N   

Pathogens (Bacteria/Virus) E  N  Attached Residential & Commercial 

Pesticides E  N  Attached Residential & Commercial 

Oil and Grease E  N  Commercial 

Toxic Organic Compounds E  N   

Trash and Debris E  N  Attached Residential & Commercial 
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II.3 Hydrologic Conditions of Concern 
 No – Show map 

 Yes – Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the 
TGD. 

According to the TGD’s Susceptibility Analysis Newport Bay – Newport Coastal Streams map, 
the portion of the San Diego Creek that the site ultimately discharges to is considered earthen 
and unstable. To determine the project’s potential for HCOC, the natural conditions and post 
development hydrological conditions were analyzed to ensure pre-developed flow rates and 
time of concentration from the 24-hour, 2-year storm event were not exceeded by the post-
project peak flows and the time of concentration was not decreased. Runoff calculations for this 
study were done in accordance with the Orange County Hydrology Manual. Both the existing 
and proposed sites were analyzed as a whole. Preliminary calculations were conducted using 
general data from the existing and proposed conditions to calculate the time of concentration 
and stormwater flow within an excel calculator shown on the next page. The proposed mixed-
use project will increase the TC from 9.3 to 10.1 minutes and decrease the runoff rate from 7.98 
cfs to 7.50 cfs from that of the existing conditions. Due to the stated conditions, a HCOC does 
not exist. See the following for more information. 

ΔA Area  
ΣA Area 
Ki Land use coefficient 
TC Time of Concentration 
I2 2-Year intensity 
Fm Area average maximum loss rate 
Fp Infiltration rate per pervious area 
ai Ratio of impervious area to total area 
ap Ratio of pervious area to total area 
ΔQ2 Peak Flow 
ΣQ2 Peak Flow 
So Slope 
L Length 



Preliminary Water Quality Management Plan (WQMP) 
The Residences at Newport Place   

 

Newport Place Residential, LLC    Section II 
September 17, 2014  Page 5 



Preliminary Water Quality Management Plan (WQMP) 
The Residences at Newport Place   

 

Newport Place Residential, LLC    Section II 
September 17, 2014  Page 6 

II.4 Post Development Drainage Characteristics 

Within the project site, stormwater is collected within the private storm drain system by roof 
drains, area drains, or drop inlets. For this preliminary report, the proposed project was 
divided into one drainage management area (DMA). Stormwater and other runoff will be 
directed to bioretention planters with underdrains to treat the DCV. The bioretention 
facilities are located within the landscaped areas around the perimeter of the property. A 
storm drain network will collect treated and high flows from the bioretention facilities prior 
to discharge at the back of a public catch basin located near the southwest corner of the 
property within Dove Street. The public main eventually discharges into San Diego Creek 
just prior to its termination into Upper Newport Bay. 

II.5 Property Ownership/Management 

All portions of the project site are owned by MacArthur Square, a California General 
Partnership. No on-site infrastructures will be transferred to any public agency. MacArthur 
Square shall be responsible for the long term maintenance of the project's stormwater 
facilities.  
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Section III Site Description 
III.1 Physical Setting 

Name of Planned 
Community / Planning 
Area 

Newport Place Planned Community 

Location/Address 

Bounded by Dove Street to the southwest, Scott Drive to the 
northwest, Corinthian Way to the northeast, Martingale Way to 
the east, and existing commercial uses to the south 
16600 Dove Street; 1701 Corinthian Way; 4200, 4220, and 4250 
Scott Drive; 4251, 4253, and 4255 Martingale Drive, Newport 
Beach, California 92660 

General Plan Land Use 
Designation 

MU-H2 (Mixed-Use Horizontal 2) 

Zoning PC 11 (Planned Community 11, Newport Place) 

Acreage 5.69 (247,929 sf) 

Predominant Soil Type D 

III.2 Site Characteristics 

Precipitation Zone 0.75 

Topography 

Geocon West, Inc. prepared a Geotechnical Investigation, dated 
June 12, 2014, for the proposed project area. According to the 
Geotechnical Investigation, the site slopes gently to the west with 
approximately 3 feet of vertical relief and no pronounced highs 
or lows. 

Drainage 
Patterns/Connections 

Drainage at the site consists of sheet flow to ribbon gutters, 
discharging to the adjacent streets. The easterly area of the 
property sheet flows to Martingale Drive. The northerly area of 
the property sheet flows to Scott Drive. The westerly and 
southerly areas of the property sheet flow to Dove Street. The 
streets adjacent the property ultimately flow to Dove Street, 
discharging into a catch basin contingent the property at the 
intersection of Dove Street and Westerly Place. The City main in 
Dove Street drains southerly from the site and ultimately 
connects to the San Diego Creek prior to discharging into Upper 
Newport Bay. 

Soil Type, Geology, and 
Infiltration Properties 

The soils investigation by Geocon West, Inc., dated June 12, 2014, 
encountered Pleistocene age marine terrace deposits generally 
consisting of yellowish brown to olive brown silty sand to sandy 
silt, silt and clay, slightly moist to moist and firm to stiff or loose 
to medium dense.  
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Site Characteristics (continued) 

Hydrogeologic 
(Groundwater) 
Conditions 

According to the Geotechnical Investigation, dated June 12, 2014, 
prepared by Geocon West, Inc. groundwater was encountered at 
a depth of 30 feet below the existing ground surface. Historic high 
groundwater level is reported to be at a depth of approximately 
10 feet below the existing ground surface.  

Geotechnical Conditions 
(relevant to infiltration) 

According to the Geotechnical Investigation, dated July 12, 2014, 
prepared by Geocon West, Inc., the percolation test performed 
on-site indicated that the subsurface soils are considered 
impermeable and not conducive for infiltration of stormwater. 

Off-Site Drainage The project area will not receive any off-site drainage. 

Utility and Infrastructure 
Information 

All existing subsurface utilities on-site will be removed and 
disposed of. 

III.3 Watershed Description 

Receiving Waters 
San Diego Creek Reach 1; Newport Bay, Upper; Newport Bay, 
Lower 

303(d) Listed Impairments 
DDT, toxaphene, fecal coliform, nutrients, selenium, chlordane, 
copper, metals, PCBs, sediment toxicity, sediment 

Applicable TMDLs Nutrients, pesticides, sediment/siltation, indicator bacteria 

Pollutants of Concern for 
the Project 

Suspended Solids/Sediments, Nutrients, Heavy Metals, 
Pathogens, Pesticides, Oil & Grease, Toxic Organic Compounds, 
Trash & Debris 

Environmentally Sensitive 
and Special Biological 
Significant Areas 

Upper Newport Bay Ecological Reserve 
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Section IV Best Management Practices (BMPs) 

IV.1 Project Performance Criteria 

 (NOC Permit Area only) Is there an approved WIHMP or 
equivalent for the project area that includes more stringent LID 
feasibility criteria or if there are opportunities identified for 
implementing LID on regional or sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional 
LID opportunities. 

A WIHMP has not yet been developed for the project area. 

 

Project Performance Criteria (continued) 

If HCOC exists, 
list applicable 
hydromodification 
control 
performance 
criteria (Section 
7.II-2.4.2.2 in 
MWQMP) 

If a hydrologic condition of concern (HCOC) exists, priority projects 
shall implement onsite or regional hydromodification controls such that: 

 Post-development runoff volume for the two-year frequency 
storm does not exceed that of the predevelopment condition by 
more than five percent, and 

 Time of concentration of post-development runoff for the two-
year storm event is not less than that for the predevelopment 
condition by more than five percent.1 

 
Where the Project WQMP documents that excess runoff volume from 
the two-year runoff event cannot feasibly be retained and where in-
stream controls cannot be used to otherwise mitigate HCOCs, the 
project shall implement on-site or regional hydromodification controls 
to: 

 Retain the excess volume from the two-year runoff event to the 
MEP, and 

 Implement on-site or regional hydromodification controls such 
that the post-development runoff two-year peak flow rate is no 
greater than 110 percent of the predevelopment runoff two-year 
peak flow rate. 

 

List applicable 
LID performance 
criteria (Section 
7.II-2.4.3 from 
MWQMP) 

The following performance criteria for LID implementation are stated in 
both permits: 

• Priority Projects must infiltrate, harvest and use, evapotranspire, 
or biotreat/biofilter, the 85th percentile, 24-hour storm event 
(Design Capture Volume). 

• A properly designed biotreatment system may only be 
considered if infiltration, harvest and use, and 
evapotranspiration (ET) cannot be feasibly implemented for the 
full design capture volume. In this case, infiltration, harvest and 
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use, and ET practices must be implemented to the greatest extent 
feasible and biotreatment may be provided for the remaining 
design capture volume. 

 
The following performance criteria result in capture and retention 
and/or biotreatment of 80 percent of average annual stormwater runoff 
volume. The performance criteria for LID are stated as follows: 

• LID BMPs must be designed to retain, on-site, (infiltrate, harvest 
and use, or evapotranspire) stormwater runoff up to 80 percent 
average annual capture efficiency 

• LID BMPs must be designed to:  
o Retain, on-site, (infiltrate, harvest and use, or 

evapotranspire) stormwater runoff as feasible up to the 
Design Capture Volume, and 

o Recover (i.e., draw down) the storage volume as soon as 
possible after a storm event (see criteria for maximizing 
drawdown rate in the TGD Appendix XI), and, if 
necessary 

o Biotreat, on-site, additional runoff, as feasible, up to 80 
percent average annual capture efficiency (cumulative, 
retention plus biotreatment), and, if necessary 

o NOC Permit Area only – retain or biotreat, in a regional 
facility, the remaining runoff up to 80 percent average 
annual capture efficiency (cumulative, retention plus 
biotreatment, on-site plus off-site), and, if necessary 

o Fulfill alternative compliance obligations for runoff 
volume not retained or biotreated up to 80 percent 
average annual capture efficiency using treatment 
controls or other alternative approaches as described in 
Section 7.II-3. 

List applicable 
treatment control 
BMP performance 
criteria (Section 
7.II-3.2.2 from 
MWQMP)  

If it is not feasible to meet LID performance criteria through retention 
and/or biotreatment provided on-site or at a sub-regional/regional 
scale, then treatment control BMPs shall be provided on-site or offsite 
prior to discharge to waters of the US. Sizing of treatment control 
BMP(s) shall be based on either the unmet volume after claiming 
applicable water quality credits, if appropriate (See MWQMP Section 
7.II-3.1 Water Quality Credits) and as calculated in TGD Appendix VI. If 
treatment control BMPs can treat all of the remaining unmet volume and 
have a medium to high effectiveness for reducing the primary POCs, the 
project is considered to be in compliance; a waiver application and 
participation in an alternative program is not required. 
 
If the cost of providing treatment control BMPs greatly outweighs the 
pollution control benefits they would provide, a waiver of treatment 
control and LID requirements can be requested and alternative 
compliance approaches must be used to fulfill the remaining unmet 
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volume (See Section 7.II-3.3). 
 
Treatment Control BMPs are sized to treat either the Stormwater Quality 
Design Flow (SQDF) or Stormwater Quality Design Volume (SQDV). 
The SQDF is the maximum flow rate of runoff produced from a rainfall 
intensity of 0.2-inch of rainfall per hour, and the SQDV is the volume of 
runoff produced from a 24-hour 85th percentile storm event, as 
determined from the local historical rainfall record for the project area. 
BMPs were sized for the DCV. 
 
Bioretention is used for the entire Design Storm Capture Volume. 

Calculate LID 
design storm 
capture volume 
for Project. 

See the following calculations. 

 
DCV: V = C * d * A * (1 ft/ 12 in) * (43,560 ft2/ acre) 

 
Where: 

V = runoff volume during the design storm event, cu-ft 
C = runoff coefficient = (0.75 × imp + 0.15)  

imp = impervious fraction of drainage area (ranges from 0 to 1)  
d = storm depth (inches) = 0.75 
A = tributary area (acres)  
 
Total Project Area:  
C = (0.75 × 0.78 + 0.15) = 0.74 
V = .74 x (.75 in) x (5.69 ac) x (1 ft/ 12 in) x (43,560 ft2/ acre) = 11,463 cf 

  
SQDF Equation: QP, SQDF = C * I * A 
 

Where: 
C = runoff coefficient  
I = rainfall intensity (0.2 in/hr) 
A = area of site or sub-drainage area in acres 

 
Total Site: QP, SQDF = .74 x 0.2 x 5.69 = 0.84 cfs
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IV.2 Site Design And Drainage Plan 

The site perimeters as well as the courtyard areas are surrounded by landscaping except 
where access is required. Landscaping around the perimeter will also utilize bioretention 
facilities to treat runoff. Walkways will drain to adjacent landscaping. When possible, 
landscaping will use swales to increase the contact time of the runoff. Parking is within a 
structure. The proposed site will drain to bioretention facilities for treatment. The site is 
divided into a single DMA for this preliminary report. The DCV for the site is 11,463 cf and 
will require a minimum of 7,054 sf of bioretention area for treatment. 

IV.3 LID BMP Selection And Project Conformance Analysis 

IV.3.1 Hydrologic Source Controls  

Name Included? 

Localized on-lot infiltration  

Impervious area dispersion (e.g. roof top 
disconnection) 

 

Street trees (canopy interception)  

Residential rain barrels (not actively managed)  

Green roofs/Brown roofs  

Blue roofs  

Impervious area reduction (e.g. permeable 
pavers, site design) 

 

Other:    

Impervious surfaces will be directed to bioretention facilities. 
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IV.3.2 Infiltration BMPs 

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:    

 

According to the Geotechnical Investigation, dated July 12, 2014, prepared by Geocon West, 
Inc., the percolation test performed on-site indicated that the subsurface soils are considered 
impermeable and not conducive for infiltration of stormwater. 

 
IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

Name Included? 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

Above-ground cisterns and basins  

Underground detention  

Other:    

Other:    

Other:    
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Harvest and use is not considered feasible for the proposed project due to the irrigation 
demand being insufficient to meet the minimum harvest demand threshold. 

IV.3.4 Biotreatment BMPs 

Name  Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated biotreatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:    

Other:    

 

The project area will use bioretention facilities to treat the DCV. Following are calculations 
for the DCV and treatment design for the overall drainage management area. For additional 
information, see the LID/BMP Plan in Section VI of this report. 
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DDp = (dp / KMEDIA) x 12 in/ft 
 
Where: 

DDp = time to drain ponded waters, hours 
dp = depth of ponding above bioretention area, ft  
KMEDIA = media design infiltration rate, in/hr (safety factor of 2) 

 
 
dFILTERED = Minimum [((KMEDIA x TROUTING)/12), dp] 
 
Where: 

dFILTERED = depth of water that may be considered filtered during the design storm event, 
ft 
KMEDIA = media design infiltration rate, in/hr (safety factor of 2) 
TROUTING = storm duration that may be assumed for routing calculations, 3 hrs maximum 
dp = depth of ponding above bioretention area, ft 

 
 
A = DCV / (dp + dFILTERED) 
 
Where: 

A = required area of bioretention facility, sf 
DCV = design capture volume, cf 
dFILTERED = depth of water that may be considered filtered during the design storm event, 
ft 
dp = depth of ponding above bioretention area, ft 

 
 
Area A:  
DCV =  11,463 cf 
DDp = (1 ft / 2.5 in/hr) x 12 in/ft = 4.8 hr 
dFILTERED = ((2.5 in/hr x 3 hrs) / 12) = 0.625 ft 
A = 11,463 / (1 + .625) = 7,054 sf 
Provided = 7,054 sf 
 

IV.3.5 Hydromodification Control BMPs 

Hydromodification Control BMPs 
BMP Name BMP Description 
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IV.3.6    Regional/Sub‐Regional LID BMPs  

Not Applicable 

IV.3.7 Treatment Control BMPs 

Not Applicable 

IV.3.8 Non-structural Source Control BMPs 

Non-Structural Source Control BMPs 

Identifier Name 
Check One 

If not applicable, state 
brief reason Included Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

   

N2 Activity Restrictions    

N3 
Common Area Landscape 
Management 

   

N4 BMP Maintenance    

N5 
Title 22 CCR Compliance (How 
development will comply) 

  
Project site does not contain 
hazardous substances. 

N6 Local Industrial Permit Compliance   Project is not an industrial site. 

N7 Spill Contingency Plan   
Project site does not contain 
any hazardous substances. 

N8 
Underground Storage Tank 
Compliance 

  
Project site will not have any 
UST's. 

N9 
Hazardous Materials Disclosure 
Compliance 

  
Project does not have any 
hazardous materials. 

N10 Uniform Fire Code Implementation   
Project site does not contain 
hazardous substances. 

N11 Common Area Litter Control    

N12 Employee Training    

N13 Housekeeping of Loading Docks   
Project does not have any 
loading docks. 

N14 
Common Area Catch Basin 
Inspection 

   

N15 
Street Sweeping Private Streets and 
Parking Lots 

   

N16 Retail Gasoline Outlets   
Project site does not include a 
retail gasoline outlet. 

 
(N1) Education 

Educational materials for good housekeeping practices, this report, as well as other 
applicable stormwater BMP materials will be distributed by the owner to all employees 
and contractors that will perform any task affiliated with the BMPs mentioned within 
this report. Materials will be presented upon hire and materials review will be done 
annually.  

(N2) Activity Restrictions 

No outdoor storage shall be permitted. 
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No hosing down of any paved surfaces will occur where the result would be the flow of 
non-stormwater into the street or storm drains. 
No dumping of any waste into drop inlets or catch basins. 
No blowing or sweeping of debris such as leaf litter, grass clippings, miscellaneous litter, 
etc. into catch basins, area drains, or streets. 
These and any other restrictions shall be adhered to daily. 

 
(N3) Common Landscape Management 

Maintenance shall include trimming, mowing, weeding, removal of litter, fertilizing, 
water conservation, and replacement of dead, diseased, or dying plants. Any plant 
materials shall be installed and maintained in a neat, vigorous, and healthy condition. 
Irrigation will be monitored to establish proper time of watering. Landscape waste will 
be properly disposed of. Any fertilizer or pesticides used will be done so sparingly, 
according to Federal, State, and County standards, and applied in accordance with the 
directions on the label. Landscape Management shall be performed on a monthly basis. 
Irrigation Management shall be done in accordance with the landscapes watering 
schedule. CASQA BMP SC-41 

 
(N4) BMP Maintenance 

BMP maintenance refers to the proper inspection and maintenance at specified 
frequencies of all Routine Structural BMPs, Non-Structural BMPs, and Treatment 
Control BMPs mentioned within this report. Record of inspections and maintenances 
shall be made and kept on-site. BMP Maintenance shall be adhered to as required. See 
Section VI for locations of BMPs.  
 

(N11) Common Area Litter Control 

Routine maintenance shall consist of litter control throughout entire site, closing trash 
can lids, cleaning area around trash can, emptying trash containers throughout the site 
and inspecting and implementing the Best Management Practices. Common Area Litter 
Control shall be adhered to on a weekly basis.  

 
(N12) Employee Training 

Training will begin with a general review and explanation of stormwater/urban runoff 
and its effect on the environment. Applicable Federal, State, and City stormwater 
requirements will be discussed including stormwater discharge prohibitions, and 
wastewater discharge requirements. New employees/contractors are to be given a basic 
orientation on all aspects of pollution preventative measures, and shall begin training 
immediately after hire (i.e. within 30 days of the start date) and shall be required to 
attend meetings thereafter, as scheduled by the property owner. An annual BMP 
meeting, at a minimum, will be conducted on preventative measures, inspection, and 
maintenance. This WQMP report shall be reviewed at the meetings. Documentation of 
training as well as the individuals responsible for preparation, implementation, and 
compliance shall be kept on-site.  

 
(N14) Common Area Catch Basin Inspection 
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Inspection shall be performed monthly and after every rain event. Catch basins shall be 
cleaned when sump is 40% full but at a minimum annually before the rainy season. 
Repair any damage to catch basins or drop inlets. CASQA BMP SC-44 
 

(N15) Street Sweeping Private Streets and Parking Lots 

Surface inspection of the parking area shall be performed on a monthly basis at a 
minimum. The parking structure shall be swept and cleaned monthly to prevent 
potential debris and pollutants from entering into the storm drain system. Hosing off the 
parking structure surface is prohibited. CASQA BMP SC-43 
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IV.3.9 Structural Source Control BMPs 

Structural Source Control BMPs 

Identifier Name 
Check One 

If not applicable, state brief 
reason Included Not 

Applicable 

S1 
Provide storm drain system 
stenciling and signage 

   

S2 
Design and construct outdoor 
material storage areas to reduce 
pollution introduction 

  
Any stored materials will be 
stored within structure. 

S3 
Design and construct trash and waste 
storage areas to reduce pollution 
introduction 

   

S4 

Use efficient irrigation systems & 
landscape design, water 
conservation, smart controllers, and 
source control 

   

S5 
Protect slopes and channels and 
provide energy dissipation 

  
Project does not have any slopes 
or channels. 

 

Incorporate requirements applicable 
to individual priority project 
categories (from SDRWQCB NPDES 
Permit) 

  
Project is within SARWQCB 
NPDES Permit area and is not 
subject to this criterion. 

S6 Dock areas   
Project does not have dock 
areas. 

S7 Maintenance bays   
Project does not have 
maintenance bays. 

S8 Vehicle wash areas   
Project does not have wash 
areas. 

S9 Outdoor processing areas   
Project does not have outdoor 
processing areas. 

S10 Equipment wash areas   
Project does not have 
equipment wash areas. 

S11 Fueling areas    

S12 Hillside landscaping   
Project does not have hillside 
landscaping. 

S13 
Wash water control for food 
preparation areas 

   

S14 Community car wash racks   
Project does not have 
community car wash racks. 

 

S1 Catch Basin Stenciling 

The on-site proposed drop inlets will use City markers that state “No Dumping – Drains 
to Ocean.” Inspection of drop inlet markers shall be done annually. Re-stenciling shall be 
done as needed, with a minimum frequency of every five years, to ensure legibility. 
CASQA BMP SD-13 

 
S4 Use Efficient Irrigation Systems and Landscaping Design  
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Landscaping will consist of drought tolerant or native plants, grouped by similar 
irrigation needs. Any plant materials shall be installed and maintained in a neat, 
vigorous, and healthy condition. Irrigation will be monitored to establish proper time of 
watering. Rain shutoff devices and shut off valves/flow reducers will be used to prevent 
erosion, over watering, and prolong plant life. The irrigation system shall minimize 
excess irrigation and irrigation runoff throughout the project site. Landscaping and 
irrigation systems will be inspected monthly and maintained as needed. CASQA BMP 
SD-12 
 

Funding for the Operation and Maintenance program for the site will be by MacArthur Square, 
a California General Partnership.
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Section V Inspection/Maintenance 
Responsibility for BMPs 
Inspection and maintenance records must be kept for a minimum of five years for inspection by 
the regulatory agencies. Responsibility and funding for long term inspection and maintenance 
of all non-structural and structural source control BMPs and all treatment control BMPs is by:  

MacArthur Square 
17631 Fitch 
Irvine, CA 92614  
(949) 474-8900  
Lester Smull 
 

BMP Inspection/Maintenance 

BMP Reponsible 
Party(s) 

Inspection/ 
Maintenance 

Activities 
Required 

Minimum 
Frequency of 

Activities 

SD-12 Efficient 
Irrigation 

MacArthur Square 

Vegetation shall be 
grouped according to 

similar watering 
needs. Rain shutoff 
devices and shut off 

valves/flow reducers 
will be used to 

prevent erosion, 
overwatering, and 
prolong plant life. 
Irrigation system 

shall minimize excess 
irrigation and 

irrigation runoff 
throughout the 

project site. Broken 
heads or lines will be 

replaced within a 
timely manner. 

Monthly 

SD-13 Storm Drain 
Stencilling and 

Signage 

MacArthur Square 
Check for legibility 
and repaint when 

necessary 

Annually. 
Re-stencilling is 

required, at a 
minimum, every 

five years. 
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SD-32 Trash 
Enclosure 

MacArthur Square 

Keep lids closed. 
Keep area clean. 

Replace damaged 
and leaking 
dumpsters.  

Weekly 

Education for 
Property Owners, 

Tenants and 
Occupants 

MacArthur Square 
Have educational 

and BMP materials 
available to 

distribute/review.  

Upon hire or 
signing and 

annually 

Activity Restrictions MacArthur Square 

Review restricted 
activities. 

Monitoring for 
evidence of 

performed restricted 
activities.  

Daily 

SC-41 Common 
Area Landscape 

Management 

MacArthur Square 

Maintenance: 
trimming; mowing; 
weeding; removal of 

litter; fertilizing; 
water conservation; 

replacement of 
dead, diseased, or 

dying plants; 
properly dispose of 

waste; minimize 
pesticide and 

fertilizer use and 
apply in accordance 

with governing 
regulations.  

Monthly 

BMP Maintenance MacArthur Square  As specified within 
this list and report. 

As required 

Employee Training MacArthur Square 

Periodic review of 
this report and other 

materials that 
educate about 

stormwater 
pollution and its 

prevention. 

Upon hire and 
annually 

SC-44 Common 
Area Catch Basin 

Inspection 

MacArthur Square 
Remove waste and 
debris. Repair any 

damages. 

Inspection shall be 
performed monthly 
and after every rain 

event. 
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Catch Basins shall 
be cleaned when 

sump is 40% full but 
at a minimum 

annually before the 
rain season. 

SC-43 Sweeping of 
street and surface 

parking 
MacArthur Square 

Sweep street and 
parking structure 

and properly 
dispose of trash and 

materials. 

Monthly 

Bioretention 
Facilities 

MacArthur Square 

Inspect and remove 
trash and debris 
from outlet pipe. 

Replace vegetation 
as necessary 

Monthly 

Maintain and 
replace planting and 

soil media once a 
year as necessary. 

Replace mulch 
annually. 

Annual 
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Section VI Site Plan and Drainage Plan 

VI.1 Site Plan And Drainage Plan  
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Section VII Educational Materials 

Education Materials 

Residential Material 
(http://www.ocwatersheds.com) 

Check If 
Applicable 

Business Material 
(http://www.ocwatersheds.com) 

Check If 
Applicable

The Ocean Begins at Your Front Door  Tips for the Automotive Industry  

Tips for Car Wash Fund-raisers  Tips for Using Concrete and Mortar  

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 
Proper Maintenance Practices for Your 
Business 

 

Household Tips  

Other Material Check If 
Attached Proper Disposal of Household 

Hazardous Waste 
 

Recycle at Your Local Used Oil 
Collection Center (North County) 

        

Recycle at Your Local Used Oil 
Collection Center (Central County) 

        

Recycle at Your Local Used Oil 
Collection Center (South County) 

        

Tips for Maintaining a Septic Tank 
System 

        

Responsible Pest Control         

Sewer Spill         

Tips for the Home Improvement Projects         

Tips for Horse Care         

Tips for Landscaping and Gardening         

Tips for Pet Care         

Tips for Pool Maintenance         

Tips for Residential Pool, Landscape and 
Hardscape Drains 

        

Tips for Projects Using Paint         
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Attachment A: Educational Materials 
 
 
Educational Materials will be submitted with Final WQMP report. 
 



For More Information
Aliso Viejo                                            (949) 425-2535 
Anaheim Public Works Operations                 (714) 765-6860
Brea Engineering                                    (714) 990-7666
Buena Park Public Works                            (714) 562-3655
Costa Mesa Public Services                          (714) 754-5323
Cypress Public Works                                (714) 229-6740
Dana Point Public Works                            (949) 248-3584
Fountain Valley Public Works                       (714) 593-4441
Fullerton Engineering Dept                         (714) 738-6853
Garden Grove Public Works                        (714) 741-5956
Huntington Beach Public Works                    (714) 536-5431
Irvine Public Works                                  (949) 724-6315
La Habra Public Services                            (562) 905-9792
La Palma Public Works                              (714) 690-3310
Laguna Beach Water Quality                        (949) 497-0378
Laguna Hills Public Services                        (949) 707-2650
Laguna Niguel Public Works                        (949) 362-4337
Laguna Woods Public Works                        (949) 639-0500
Lake Forest Public Works                            (949) 461-3480
Los Alamitos Community Dev                       (562) 431-3538
Mission Viejo Public Works                         (949) 470-3056
Newport Beach, Code & Water 
Quality Enforcement                                (949) 644-3215
Orange Public Works                                (714) 532-6480
Placentia Public Works                              (714) 993-8245
Rancho Santa Margarita                             (949) 635-1800
San Clemente Environmental Programs            (949) 361-6143
San Juan Capistrano Engineering                  (949) 234-4413
Santa Ana Public Works                             (714) 647-3380
Seal Beach Engineering                            (562) 431-2527 x317
Stanton Public Works                               (714) 379-9222 x204
Tustin Public Works/Engineering                  (714) 573-3150
Villa Park Engineering                              (714) 998-1500
Westminster Public Works/Engineering           (714) 898-3311 x446
Yorba Linda Engineering                            (714) 961-7138
Orange County Stormwater Program              (877) 897-7455
Orange County 24-Hour 
Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form

w w w  o c w a t e r s h e d s  c o m

The Ocean Begins 
at Your Front Door

California Environmental Protection Agency
www calepa ca gov
•	 Air	Resources	Board
 www arb ca gov
•	 Department	of	Pesticide	Regulation
 www cdpr ca gov
•	 Department	of	Toxic	Substances	Control
 www dtsc ca gov
•	 Integrated	Waste	Management	Board
 www ciwmb ca gov
•	 Office	of	Environmental	Health	Hazard	

Assessment
 www oehha ca gov
•	 State	Water	Resources	Control	Board
 www waterboards ca gov

Earth 911 - Community-Specific Environmental 
Information 1-800-cleanup or visit www 1800cleanup 
org

Health	Care	Agency’s	Ocean	and	Bay	Water	Closure
and	Posting	Hotline
(714) 433-6400 or visit www ocbeachinfo com

Integrated	Waste	Management	Dept.	of	Orange	
County (714) 834-6752 or visit www oclandfills com for 
information on household hazardous waste collection 
centers, recycling centers and solid waste collection

O.C.	Agriculture	Commissioner
(714) 447-7100 or visit www ocagcomm com 

Stormwater	Best	Management	Practice	Handbook
Visit www cabmphandbooks com

UC	Master	Gardener	Hotline
(714) 708-1646 or visit www uccemg com 

Did You Know?

 Most people believe that the largest source 
of water pollution in urban areas comes from 
specific sources such as factories and sewage 
treatment plants  In fact, the largest source 
of water pollution comes from city streets, 
neighborhoods, construction sites and parking 
lots  This type of pollution is sometimes 
called “non-point source” pollution 
 There are two types of non-point source 

 pollution:  stormwater and urban runoff 
 pollution 

 Stormwater runoff results from rainfall   
When rainstorms cause large volumes 
of water to rinse the urban landscape, 
picking up pollutants along the way 
 Urban runoff can happen any time of 
the year when excessive water use from 
irrigation, vehicle washing and other 
sources carries trash, lawn clippings and 
other urban pollutants into storm drains  

Where Does It Go?

 Anything we use outside homes, vehicles and 
businesses – like motor oil, paint, pesticides, 
fertilizers and cleaners – can be blown or washed 
into storm drains  
 A little water from a garden hose or rain can also 
send materials into storm drains  
 Storm drains are separate from our sanitary 
sewer systems; unlike water in sanitary sewers 
(from sinks or toilets), water in storm drains is 
not treated before entering our waterways  

 

Printed on Recycled Paper

The Orange County Stormwater Program has created 
and moderates an electronic mailing list to facilitate 
communications, take questions and exchange ideas among 
its users about issues and topics related to stormwater and 
urban runoff and the implementation of program elements   
To join the list, please send an email to 
ocstormwaterinfo-join@list ocwatersheds com

Orange	County	Stormwater	Program

Even if you live miles from the Pacific 
Ocean, you may be unknowingly 
polluting it.

Sources of Non-Point Source Pollution

 Automotive leaks and spills 
 Improper disposal of used oil and other engine 
fluids   
 Metals found in vehicle exhaust, weathered paint, 
rust, metal plating and tires  
 Pesticides and fertilizers from lawns, gardens and 
farms 
 Improper disposal of cleaners, paint and paint 
removers 
 Soil erosion and dust debris from landscape and 
construction activities 
 Litter, lawn clippings, animal waste, and other 
organic matter  
 Oil stains on parking lots and paved surfaces 

The Effect on the Ocean

Non-point source 
pollution can have 
a serious impact 
on water quality 
in Orange County   
Pollutants from the 
storm drain system 
can harm marine life 

as well as coastal and wetland habitats  They can 
also degrade recreation areas such as beaches, 
harbors and bays 

Stormwater quality management programs have 
been developed throughout Orange County to 
educate and encourage the public to protect water 
quality, monitor runoff in the storm drain system, 
investigate illegal dumping and maintain storm 
drains  

Support from Orange County residents and 
businesses is needed to improve water quality 
and reduce urban runoff pollution   Proper use 
and disposal of materials will help stop pollution 
before it reaches the storm drain and the ocean 

Dumping one quart of motor oil into a 
storm drain can contaminate 250,000 
gallons of water. 



Follow these simple steps to help reduce water 
pollution:

Household Activities
 Do not rinse spills with water  Use dry cleanup 
methods such as applying cat litter or another 
absorbent material, sweep and dispose of in 
the trash  Take items such as used or excess 
batteries, oven cleaners, automotive fluids, 
painting products and cathode ray tubes, like 
TVs and computer monitors, to a Household 
Hazardous Waste Collection Center (HHWCC) 

 For a HHWCC near you call (714) 834-6752 or 
visit www oclandfills com 
 Do not hose down your driveway, sidewalk or 
patio to the street, gutter or storm drain  Sweep 
up debris and dispose of it in the trash 

Automotive
 Take your vehicle to a commercial car 
wash whenever possible  If you wash your 
vehicle at home, choose soaps, cleaners, or 
detergents labeled non-toxic, phosphate- free 
or biodegradable  Vegetable and citrus-based 
products are typically safest for the environment 
 Do not allow washwater from vehicle washing 
to drain into the street, gutter or storm drain  
Excess washwater should be disposed of in the 
sanitary sewer (through a sink or toilet) or onto 
an absorbent surface like your lawn 
 Monitor your vehicles for leaks and place a pan 
under leaks  Keep your vehicles well maintained 
to stop and prevent leaks 
 Never pour oil or antifreeze in the street, gutter 
or storm drain  Recycle these substances at a 
service station, a waste oil collection center or 
used oil recycling center  For the nearest Used 
Oil Collection Center call 1-800-CLEANUP or 
visit www 1800cleanup org 

Never allow pollutants to enter the 
street, gutter or storm drain!

Lawn and Garden
 Pet and animal waste
 Pesticides
 Clippings, leaves and soil
 Fertilizer

Common Pollutants

Automobile
 Oil and grease
 Radiator fluids and antifreeze
 Cleaning chemicals
 Brake pad dust

Home Maintenance
 Detergents, cleaners and solvents
 Oil and latex paint
 Swimming pool chemicals
 Outdoor trash and litter

The Ocean Begins at Your Front Door

Trash
 Place trash and litter that cannot be recycled in 
securely covered trash cans 
 Whenever possible, buy recycled products 
 Remember: Reduce, Reuse, Recycle 

Pet Care
 Always pick up after your pet  Flush waste down 
the toilet or dispose of it in the trash  Pet waste, 
if left outdoors, can wash into the street, gutter 
or storm drain 
 If possible, bathe your pets indoors  If you must 
bathe your pet outside, wash it on your lawn or 
another absorbent/permeable surface to keep 
the washwater from entering the street, gutter or 
storm drain 
 Follow directions for use of pet care products 
and dispose of any unused products at a 
HHWCC 

Pool Maintenance 
 Pool and spa water must be dechlorinated and free 
of excess acid, alkali or color to be allowed in the 
street, gutter or storm drain 
 When it is not raining, drain dechlorinated pool and 
spa water directly into the 

 sanitary sewer  
 Some cities may have ordinances that do not allow 
pool water to be disposed of in the storm drain  
Check with your city 

Landscape and Gardening
 Do not over-water  Water your lawn and garden by 
hand to control the amount of water you use or set 
irrigation systems to reflect seasonal water needs  
If water flows off your yard onto your driveway or 
sidewalk, your system is over-watering  Periodically 
inspect and fix leaks and misdirected sprinklers 
 Do not rake or blow leaves, clippings or pruning 
waste into the street, gutter or storm drain  Instead, 
dispose of waste by composting, hauling it to a 
permitted landfill, or as green waste through your 
city’s recycling program 
 Follow directions on pesticides and fertilizer, 
(measure, do not estimate amounts) and do not use 
if rain is predicted within 48 hours 
 Take unwanted pesticides to a HHWCC to be 
recycled  For locations and hours of HHWCC, call 
(714) 834-6752 or visit www oclandfills com 
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Help Prevent Ocean Pollution:

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Problem

Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution. If 
you have other suggestions, please contact your 

city’s stormwater representatives or call the Orange 
County Stormwater Program.

Printed on Recycled Paper

Tips for Residential 
Pool, Landscape and 

Hardscape Drains



Pool Maintenance
All pool water discharged to the curb, gutter or 
permitted pool drain from your property must meet the 
following water quality criteria:

 The residual chlorine does not exceed  
0.1 mg/L (parts per 
million).

 The pH is between 
6.5 and 8.5.

 The water is free 
of any unusual 
coloration.

 There is no discharge 
of filter media or acid 
cleaning wastes.

Some cities have ordinances that do not allow pool 
water to be discharged to the storm drain.  Check with 
your city.

Landscape and 
Hardscape Drains 
The following recommendations will help reduce or 
prevent pollutants from your landscape and hardscape 
drains from entering the street, gutter or storm drain.  
Unlike water that enters the sewer (from sinks and 
toilets), water that enters a landscape or hardscape 
drain is not treated before entering our creeks, rivers, 
bays and ocean.

Household Activities
 Do not rinse spills of materials or chemicals to any 

drain. 
 Use dry cleanup methods such as applying cat 

litter or another absorbent material, then sweep it 
up and dispose of it in the trash.  If the material is 
hazardous, dispose of it at a Household Hazardous 
Waste Collection Center (HHWCC).  For locations, 
call (714) 834-6752 or visit www.oclandfills.com.

 Do not hose down your driveways, sidewalks or 
patios to your landscape or hardscape drain.  
Sweep up debris and dispose of it in the trash.

 Always pick up after your pet.  Flush waste down 
the toilet or dispose of it in the trash.

Tips for Residential Pool, Landscape and Hardscape Drains

 Do not store items such as cleaners, batteries, 
automotive fluids, paint products, TVs, or 
computer monitors uncovered outdoors.  Take 
them to a HHWCC for disposal.

Yard Maintenance 
 Do not overwater.  Water by hand or set 

automated irrigation systems to reflect seasonal 
water needs. 

 Follow directions on 
pesticides and fertilizers 
(measure, do not estimate 
amounts) and do not use 
if rain is predicted within 
48 hours. 

 Cultivate your garden 
often to control weeds 
and reduce the need to 
use chemicals.

Vehicle Maintenance
 Never pour oil or antifreeze down your 

landscape or hardscape drain.  Recycle these 
substances at a service station, a waste collection 
center or used oil recycling center.  For 
locations, contact the Used Oil Program at 1-800-
CLEANUP or visit www.CLEANUP.org.

 Whenever possible, take your vehicle to a 
commercial car wash. 

 If you do wash your vehicle at home, do not 
allow the washwater to go down your landscape 
or hardscape drain.  Instead, dispose of it in 
the sanitary sewer (a sink or toilet) or onto an 
absorbent surface such as your lawn. 

 Use a spray nozzle that will shut off the water 
when not in use.
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Efficient Irrigation  SD-12 
Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

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. 
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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. 



Storm Drain Signage SD-13 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

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 – 
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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. 



Trash Storage Areas SD-32 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 

 
 

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. 
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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.  



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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SC-41 Building & Grounds Maintenance 

� 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/


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/


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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SC-44 Drainage System Maintenance 

� 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). 

January 2003 California Stormwater BMP Handbook 3 of 6 
 Industrial and Commercial 
 www.cabmphandbooks.com 



SC-44 Drainage System Maintenance 

- 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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XIV.5. Biotreatment BMP Fact Sheets (BIO) 

Conceptual criteria for biotreatment BMP selection, design, and maintenance are contained in 
Appendix XII.  These criteria are generally applicable to the design of biotreatment BMPs in 
Orange County and BMP-specific guidance is provided in the following fact sheets. 24 

Note: Biotreatment BMPs shall be designed to provide the maximum feasible infiltration and ET based on 
criteria contained in Appendix XI.2. 

BIO-1: Bioretention with Underdrains 

Bioretention stormwater treatment facilities are landscaped 
shallow depressions that capture and filter stormwater 
runoff. These facilities function as a soil and plant-based 
filtration device that removes pollutants through a variety of 
physical, biological, and chemical treatment processes. The 
facilities normally consist of a ponding area, mulch layer, 
planting soils, and plants. As stormwater passes down 
through the planting soil, pollutants are filtered, adsorbed, 
biodegraded, and sequestered by the soil and plants. 
Bioretention with an underdrain are utilized for areas with 
low permeability native soils or steep slopes where the 
underdrain system that routes the treated runoff to the storm 
drain system rather than depending entirely on infiltration. 
Bioretention must be designed without an underdrain in areas of 
high soil permeability. 

Feasibility Screening Considerations 

 If there are no hazards associated with infiltration (such as groundwater concerns, contaminant 
plumes or geotechnical concerns), bioinfiltration facilities, which achieve partial infiltration, 
should be used to maximize infiltration.   

                                                      

24 Not all BMPs presented in this section are considered “biofiltration BMPs” under the South Orange County 
Permit Area. Biofiltration BMPs are vegetated treat-and-release BMPs that filter stormwater through amended soil 
media that is biologically active, support plant growth, and also promote infiltration and/or evapotranspiration. For 
projects in South Orange County, the total volume of storage in surface ponding and pores spaces is required to be at 
least 75% of the remaining DCV that the biofiltration BMP is designed to address. This prevents significant down-
sizing of BMPs which otherwise may be possible via routing calculations. Biotreatment BMPs that do not meet this 
definition are not considered to be LID BMPs, but may be used as treatment control or pre-treatment BMPs. See 
Section III.7 and Worksheet SOC-1 for guidance.  

Also known as: 
Rain gardens with 
underdrains 
Vegetated media filter 
Downspout planter boxes 

Bioretention 
Source: Geosyntec Consultants 
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 Bioretention with underdrain facilities should be lined if contaminant plumes or geotechnical 
concerns exist.  If high groundwater is the reason for infiltration infeasibility, bioretention facilities 
with underdrains do not need to be lined.  

Opportunity Criteria 

 Land use may include commercial, residential, mixed use, institutional, and subdivisions.  
Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders, 
road medians, and next to buildings in planter boxes. 

 Drainage area is ≤ 5 acres. 

 Area is available for infiltration. 

 Site must have adequate relief between land surface and the stormwater conveyance system to 
permit vertical percolation through the soil media and collection and conveyance in underdrain to 
stormwater conveyance system. 

OC-Specific Design Criteria and Considerations 

□ Ponding depth should not exceed 18 inches; fencing may be required if ponding depth is 
greater than 6 inches to mitigate drowning. 

□ The minimum soil depth is 2 feet (3 feet is preferred). 

□ The maximum drawdown time of the bioretention ponding area is 48 hours.  The maximum 
drawdown time of the planting media and gravel drainage layer is 96 hours, if applicable. 

□ 
Infiltration pathways may need to be restricted due to the close proximity of roads, foundations, 
or other infrastructure.  A geomembrane liner, or other equivalent water proofing, may be placed 
along the vertical walls to reduce lateral flows.  This liner should have a minimum thickness of 
30 mils. 

□ 
If infiltration in bioretention location is hazardous due to groundwater or geotechnical concerns, 
a geomembrane liner must be installed at the base of the bioretention facility.  This liner should 
have a minimum thickness of 30 mils. 

□ The planting media placed in the cell shall be designed per the recommendations contained in 
MISC-1: Planting/Storage Media 

□ 
Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil 
conditions for 48 hours; native place species and/or hardy cultivars that are not invasive and do 
not require chemical inputs should be used to the maximum extent feasible 

□ The bioretention area should be covered with 2-4 inches (average 3 inches) or mulch at the 
start and an additional placement of 1-2 inches of mulch should be added annually. 

□ 
Underdrain should be sized with a 6 inch minimum diameter and have a 0.5% minimum slope.  
Underdrain should be slotted polyvinyl chloride (PVC) pipe; underdrain pipe should be more 
than 5 feet from tree locations (if space allows). 

□ A gravel blanket or bedding is required for the underdrain pipe(s).  At least 0.5 feet of washed 
aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s). 

□ An overflow device is required at the top of the bioretention area ponding depth.  

□ Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at 
basin inlet to prevent erosion.  

□ Ponding area side slopes shall be no steeper than 3:1 (H:V) unless designed as a planter box 
BMP with appropriate consideration for trip and fall hazards. 
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Simple Sizing Method for Bioretention with Underdrain  

 If the Simple Design Capture Volume Sizing Method described in Appendix III.3.1 is used to size a 
bioretention with underdrain facility, the user selects the basin depth and then determines the appropriate 
surface area to capture the DCV.  The sizing steps are as follows: 

Step 1: Determine DCV 

Calculate the DCV using the Simple Design Capture Volume Sizing Method described in Appendix 
III.3.1.  

Step 2: Verify that the Ponding Depth will Draw Down within 48 Hours 

The ponding area drawdown time can be calculated using the following equation: 

DDP = (dP / KMEDIA) × 12 in/ft 

Where: 

DDP = time to drain ponded water, hours 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

KMEDIA = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a 
factor of safety of 2; KMEDIA of 2.5 in/hr should be used unless other information is available)  

If the drawdown time exceeds 48 hours, adjust ponding depth and/or media infiltration rate until 48 
hour drawdown time is achieved.  

Step 3: Determine the Depth of Water Filtered During Design Capture Storm  

The depth of water filtered during the design capture storm can be estimated as the amount routed 
through the media during the storm, or the ponding depth, whichever is smaller.  

dFILTERED = Minimum [ ((KMEDIA × TROUTING)/12), dP] 

Where: 

dFILTERED = depth of water that may be considered to be filtered during the design storm event, ft 

KMEDIA = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a 
factor of safety of 2; KMEDIA of 2.5 in/hr should be used unless other information is available)  

TROUTING = storm duration that may be assumed for routing calculations; this should be assumed to be 
no greater than 3 hours. If the designer desires to account for further routing effects, the Capture 
Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) should be 
used. 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

Step 4: Determine the Facility Surface Area 

A = DCV/ (dP + dFILTERED) 

Where: 

A = required area of bioretention facility, sq-ft 

DCV = design capture volume, cu-ft 

dFILTERED = depth of water that may be considered to be filtered during the design storm event, ft 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

In South Orange County, the provided ponding plus pore volume must be checked to demonstrate that it 
is greater than 0.75 of the remaining DCV that this BMP is designed to address.  See Section III.7 and 
Worksheet SOC-1. 
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Capture Efficiency Method for Bioretention with Underdrains 

If the bioretention geometry has already been defined and the user wishes to account more explicitly for 
routing, the user can determine the required footprint area using the Capture Efficiency Method for 
Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) to determine the fraction of the DCV 
that must be provided to manage 80 percent of average annual runoff volume. This method accounts for 
drawdown time different than 48 hours.  

Step 1: Determine the drawdown time associated with the selected basin geometry 

DD = (dp / KDESIGN) × 12 in/ft 

Where: 

DD = time to completely drain infiltration basin ponding depth, hours 

dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft) 

KDESIGN = design media infiltration rate, in/hr (assume 2.5 inches per hour unless otherwise proposed) 

If drawdown is less than 3 hours, the drawdown time should be rounded to 3 hours or the Capture 
Efficiency Method for Flow-based BMPs (See Appendix III.3.3) shall be used. 

Step 2: Determine the Required Adjusted DCV for this Drawdown Time 

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) 
to calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual 
stormwater runoff volume  based on the basin drawdown time calculated above. 

Step 3: Determine the Basin Infiltrating Area Needed  

The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using 
the following equation: 

A = Design Volume / dp 

Where:  

A = required infiltrating area, sq-ft (measured at the media surface) 

Design Volume = fraction of DCV, adjusted for drawdown, cu-ft (see Step 2) 

dp = ponding depth of water stored in bioretention area, ft (from Step 1) 

This does not include the side slopes, access roads, etc. which would increase bioretention footprint. If 
the area required is greater than the selected basin area, adjust surface area or adjust ponding depth and 
recalculate required area until the required area is achieved. 

 

In South Orange County, the provided ponding plus pore volume must be checked to demonstrate that it 
is greater than 0.75 of the remaining DCV that this BMP is designed to address.  See Section III.7 and 
Worksheet SOC-1.  

Configuration for Use in a Treatment Train 

 Bioretention areas may be preceeded in a treatment train by HSCs in the drainage area, which 
would reduce the required design volume of the bioretention cell.  For example, bioretention could 
be used to manage overflow from a cistern. 

 Bioretention areas can be used to provide pretreatment for underground infiltration systems. 

Additional References for Design Guidance 

 CASQA BMP Handbook for New and Redevelopment: 
http://www.cabmphandbooks.com/Documents/Development/TC-32.pdf 
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 SMC LID Manual (pp 68): 
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf 

 Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5: 
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf 

 San Diego County LID Handbook Appendix 4 (Factsheet 7):  
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf 

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4: 
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-
red.pdf?version_id=76975850 

 County of Los Angeles Low Impact Development Standards Manual, Chapter 5: 
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf  




