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This Water Quality Management Plan (WQMP) has been prepared for SA Cosman & Damian, 
LLC by KHR Associates. The WQMP is intended to comply with the requirements of the local 
NPDES Stormwater Program requiring the preparation of the 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 and 
the incorporated Cities of Orange County within the San Diego Region (South Orange County). 
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: 

Title            

Company SA Cosman & Damian, LLC 

Address 4030 Birch Street, Suite 100, Newport Beach, CA 92660 
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Section 1 Discretionary Permit(s) and Water 
Quality Conditions 
 

Project Infomation

Permit/Application No. 
AC19-010, GPA18-
004 

Site Address or 
Tract/Parcel Map 
No. 

30700 Rancho Viejo 
Road, San Juan 
Capistrano, CA 92675, 
Parcel 1 of P.M. 83-
861 

Additional Information/ 

Comments: 
      

Water Quality Conditions

Water Quality 
Conditions from prior 
approvals or applicable 
watershed-based plans 

 

This is the Conceptual WQMP. 

Section 8-14.106 of the City of San Juan Capistrano’s Municipal Code 
requires that the applicant for every Priority Development Project 
must prepare and submit to the City a WQMP. 

The revised South Orange County Water Quality Improvement Plan 
(South OC WQIP) approved on June 20, 2018 has the following 
Highest Priority Water Quality Conditions (HPWQCs) for San Juan 
Creek: Pathogen Health Risk; and Unnatural Water Balance/Flow 
Regime. The South OC WQIP lists a hydromodification exemption for 
San Juan Creek and for Trabuco Creek from the confluence of San Juan 
Creek to Avenida De La Vista (upstream limit). 
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Section 2 Project Description 
2.1 General Description 

Description of Proposed Project  

Site Location 

The proposed project is located at 30700 Rancho Viejo Road, San Juan 
Capistrano, CA 92675. The Accessor Parcel Number for the site is 650-
111-15. The legal boundary of the site is as follows:  

REAL PROPERTY IN THE CITY OF SAN JUAN CAPISTRANO, 
COUNTY OF ORANGE, STATE OF CALIFORNIA, DESCRIBED AS 
FOLLOWS: 

PARCEL 1 OF PARCEL MAP NO. 83-861, IN THE CITY OF SAN JUAN 
CAPISTRANO, COUNTY OF ORANGE, STATE OF CALIFORNIA, AS 
SHOWN ON A MAP FILED IN BOOK 208, PAGES 1 TO 3 INCLUSIVE 
OF PARCEL MAPS IN THE OFFICE OF THE COUNTY RECORDER OF 
SAID COUNTY. 

Development Category: 

The proposed redevelopment project will create 13.40 acres of 
impervious area on a previously developed site, which matches the 
Significant Redevelopment category, as defined below, and makes the 
site a Priority Development project. 

Redevelopment projects that create and/or replace 5,000 square feet or 
more of impervious surface (collectively over the entire project site on an 
existing site of 10,000 square feet or more of impervious surfaces). This 
includes commercial, industrial, residential, mixed-use, and public 
development projects on public or private land. Redevelopment does not 
include routine maintenance activities, such as trenching and resurfacing 
associated with utility work; pavement grinding; resurfacing existing 
roadways, sidewalks, pedestrian ramps, or bike lanes on existing roads; 
and routine replacement of damaged pavement, such as pothole repair. 

Project Area (ft2):  678,489 Number of Dwelling Units:  188 SIC Code:  __________ 

Narrative Project 
Description: 

The proposed overall residential development involves the construction 
of approximately 15.57 acres (after proposed street vacation of 11,407 
square feet or 0.26 acres, and property dedication of 21 square feet) for 
107 single-family units and 81 townhome units. The proposed project 
includes private streets, driveways, visitor parking spaces, sidewalks, 
landscaping, and a community recreation area, as well as the 
realignment of Rancho Viejo Road adjacent the project site. The project 



Water Quality Management Plan (WQMP) 
Creekside 
   

 

SA COSMAN & DAMIAN, LLC  Section 2 
  Page 3 

creates a total of 583,618 square feet (13.40 acres) of impervious area and 
94,871 square feet (2.18 acres) of pervious area.  

As part of the realignment of Rancho Viejo Road, 12,274 square feet or 
0.28 acres of the 1.56-acre remainder parcel (owned by the proprietor of 
the subject residential property) located on the westerly side of Rancho 
Viejo Road will be dedicated to the City. The resulting 1.28 acres of the 
remainder parcel will not be developed.  

Project Area  
Pervious Impervious 

Area  
(acres or sq ft) 

Percentage 
Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 7.19 46% 8.39 54% 

Post-Project Conditions 2.18 14% 13.40 86% 
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2.2 Post Development Drainage Characteristics 
Within the project site, stormwater is collected within the private storm drain system by drop inlet 
and curb inlet catch basins. The proposed project is broken up into 18 drainage areas. Runoff from 
DMAs 1-14, containing single-family units, townhome units, private streets, driveways and 
common areas, is collected by a storm drain system that discharges into the storm drain main 
within Rancho Viejo Road. Modular Wetland Systems are used for treatment prior to being 
discharged off-site to the city storm drain system. DMA 15 consists of 3,049 square feet of gutter 
that collects run-on from the adjacent property and routes it around the site to either Malaspina 
Road or Rancho Viejo Road. DMA 16 is a de-minimus area that consists of 341 square feet of the 
private road at the intersection to Rancho Viejo Road that cannot be captured and treated on-site 
due to the existing grades. DMAs 17 and 18 are 33,724 square feet of self-mitigating landscaped 
area located adjacent the right of way. 

The project site received run-on from the hillside to the east. The northerly portion of the hillside 
run-on is collected within a storm drain system that discharges to curb face on Malaspina Road via 
a parkway culvert. The southerly portion of the hillside run-on is collected within a storm drain 
system that discharges to curb face on Rancho Viejo Road via a parkway culvert. 

2.3 Property Ownership/Management 
The property owner, SA Cosman & Damian, LLC, shall assume all maintenance and inspection 
responsibilities of the stormwater facilities until a Homeowner’s Association (HOA) is established 
for the site. In the developed condition, the HOA shall be responsible for the long-term funding, 
maintenance and inspection of the project’s stormwater facilities. Areas within private residential 
lots will be the responsibility of the homeowner. 
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Section 3 Site & Watershed Characterization 
3.1 Site Conditions 

3.1.1 Existing Site Conditions 

The existing site is approximately 15.57 acres (after proposed street vacation and property 
dedication) and consists of a one-story vacant industrial building, a separate storage building for 
hazardous materials, an outdoor storage area, a surface parking lot, and landscaping. The 
topography of the existing site ranges from relatively flat in the areas of the building and parking 
lot to relatively steep in areas of landscaping. Elevations range from 301 feet at the middle of the 
eastern boundary of the site to 225 feet at the northwest corner of the site.  

The existing drainage sheet flows to on-site catch basins/inlets, Malaspina Road, and Rancho Viejo 
Road. The site receives run-on from the landscaped hillside to the east. The hillside contains 
concrete ditches that direct runoff onto the project site at two separate discharge points at the 
surface of the easterly parking lot, and to an inlet and headwall located on the southeasterly corner 
of the site. 

The northern portion of the parking lot and landscaping to the north and east of the existing 
building drains northerly to Malaspina Road, which then drains in a westerly direction via curb 
and gutter to an existing catch basin located on the south side of the street at the intersection with 
Rancho Viejo Road. The southern portion of the parking lot and landscaping to the east of the 
existing building drains southeasterly to an existing storm drain inlet and headwall located on the 
southeasterly corner of the site. The headwall connects to a 36-inch reinforced concrete pipe (RCP) 
that traverses the southern portion of the site in a westerly direction, increasing to a 42-inch RCP at 
Rancho Viejo Road. The southern drive aisle drains southwesterly to an on-site drop inlet and to 
Rancho Viejo Road via the site’s southern driveway. From the southern driveway, Rancho Viejo 
Road drains in a northerly direction via curb and gutter to an existing catch basin on the east side of 
street, south of the site’s northern driveway, which connects to the 42-inch RCP that crosses Rancho 
Viejo Road.  

The landscaped area on the northwest corner of the site drains in a northwesterly direction to 
Malaspina Road and Rancho Viejo Road. The northern portion of the parking lot and landscaping 
to the west of the existing building drains southwesterly to an on-site catch basin located at the 
site’s northern driveway on Rancho Viejo Road. The southern portion of the parking lot and 
landscaping to the west of the existing building drains northwesterly to two additional on-site catch 
basins located at the site’s northern driveway on Rancho Viejo Road. These three on-site catch 
basins connect to the 36-inch RCP that crosses the site. 

The existing site has a total of 365,346 square feet (8.39 acres) of impervious area (54%) and 313,031 
square feet (7.19 acres) of pervious area (46%).  
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Existing Land Uses 

Land Use Description 
Total Area 

(acres) 
Impervious 
Area (acres) 

Pervious Area 
(acres) 

Imperviousness 
(%) 

Commercial/Industrial 
Development 15.57 8.39 7.19 54% 

Total 15.57 8.39 7.19 54% 

 

3.1.2 Infiltration‐Related Characteristics 

3.1.2.1 Hydrogeologic Conditions 

According to the Preliminary Geotechnical Review prepared by LGC Geotechnical, Inc., dated July 
30, 2019, a groundwater table was not encountered during subsurface field evaluation; however, 
seepage was observed during downhole logging of the bucket auger borings.  

3.1.2.2 Soil and Geologic Infiltration Characteristics 

According to the NRCS Hydrologic Soils Groups map from the Technical Guidance Document, the 
project site consists of Type D soils, which are classified as low permeability soils.  

According to the Preliminary Geotechnical Review prepared by LGC Geotechnical, Inc., dated July 
30, 2019, the majority of soils at the site are predominately silts and clays that are known to have a 
very low hydraulic conductivity and therefore have very low infiltration rates. Two field infiltration 
tests indicated infiltration rates of approximately 0.0 inches per hour, indicating poor infiltration 
conditions. 

3.1.2.3 Geotechnical Conditions 

According to the Preliminary Geotechnical Review prepared by LGC Geotechnical, Inc., dated July 
30, 2019, the geologic materials at the site consist of alluvium, older artificial fill, and the bedrock of 
the Capistrano Formation. The fill soils consist of variable layers of silt, clayey silt, sandy clay with 
scattered gravel and few cobbles, generally moist to very moist, stiff to very stiff. The alluvium 
consists of silt, clay, and sandy clay with scattered gravels and cobbles, very moist, moderately stiff 
to stiff. The Capistrano Formation materials generally consist of very fine sandy siltstone, clayey 
siltstone, and few thin sandstone and very thin clay interbeds. 

3.1.2.4 Summary of Infiltration Opportunities and Constraints of Existing Site 

According to the Preliminary Geotechnical Review prepared by LGC Geotechnical, Inc., dated July 
30, 2019, infiltration is considered infeasible for the project due to the on-site materials and the 
hillside nature of the site. Field infiltration tests indicated infiltration rates of 0.0 inches per hour, 
making the site unsuitable for infiltration. 
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3.2 Proposed Site Development Activities 

3.2.1  Overview of Site Development Activities 

The proposed overall residential development involves the construction of approximately 15.57 
acres for 107 detached single-family units on lots range in size from 2,091 square feet to 3,885 
square feet, and 81 attached townhome units in 9 separate buildings. The project will include new 
private streets, new curbs, sidewalks, asphalt concrete pavement, surface parking, retaining walls, 
and landscaping. Landscaped areas are located around the perimeter of the site, in common areas, 
and potentially within the individual residential lots (single family lot owners will determine their 
own landscaping). A community recreation area for the residents will include a pool and a spa, as 
well as restrooms and showers. Parking will be provided via 376 off-street private garage spaces, 70 
off-street private driveway spaces, and 102 guest parking stalls located along the private streets.  

An easement is proposed along the southerly private street to provide access rights to the adjacent 
property to the south, thereby replacing the existing access easement.  

3.2.2  Project Attributes Influencing Stormwater Management 

The proposed zoning for the project site is Planned Community, with the proposed land use 
consisting of single-family and multi-family residential. Buildings on the site will include detached 
single-family units, attached townhome units, and recreation area restrooms/showers. Vehicular 
surfaces exposed to the elements include private roadways, private driveways, and surface 
parking. Materials expected to be used/stored are maintenance materials that will be stored within 
buildings. Waste expected from the site is trash from the residents and landscape materials. No 
vehicle fueling, maintenance or cleaning areas are proposed on the site. Landscaping will consist of 
drought tolerant or native species grouped with similar irrigation needs.  

The project creates a total of 583,618 square feet (13.40 acres) of impervious area (86%) and 94,871 
square feet (2.18 acres) of pervious area (14%).  

The project site receives run-on from the hillside to the east. Run-off descending toward the site 
from the eastern slope will be collected off-site and on-site within new concrete ditches that flow to 
one of four drain inlets. The northern three inlets connect to the storm drain system that directs the 
flows to curb face on Malaspina Road via a culvert. The southern inlet connects to a storm drain 
within the project site, which then connects to an existing storm drain within the property to the 
south that directs flows to an existing swale (within a City easement). The swale drains to a 36-inch 
RCP that connects to a concrete ditch prior to discharging to curb face on Rancho Viejo Road via an 
existing parkway culvert.  

Proposed retaining walls are located at the bottom of the 3:1 slope along the east property line, and 
at the top of 2:1 slopes along the north and west property lines. Disturbed slope areas will be 
vegetated with native or drought tolerant plants. 
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Proposed Land Uses 

Land Use Description 
Total Area 

(acres) 
Impervious 
Area (acres) 

Pervious Area 
(acres) 

Imperviousness 
(%) 

Detached Residential 
Development 11.90 10.11 1.79 85% 

Attached Residential 
Development 3.67 3.29 0.38 90% 

Total 15.57 13.40 2.18 86% 

 

3.2.3  Effects on Infiltration and Harvest and Use Feasibility 

Infiltration is considered infeasible for the project due to the infiltration test results provided by the 
geotechnical consultant indicating infiltration rates of 0.0 inches per hour. The site is also within a 
hillside area. The project area does not have enough demand for Harvest and Use. Biotreatment 
was selected as the BMP.  

3.3 Receiving Waterbodies 
The project site is located within the San Juan Creek Watershed and discharges to an existing MS4, 
which drains to Arroyo Trabuco Creek, then to San Juan Creek, and ultimately to the Pacific Ocean. 
The project site does not discharge directly to an environmentally sensitive area. Below is a table of 
the 2014/2016 Clean Water Act Section 303(d) list of downstream impaired water bodies. 

Arroyo Trabuco 
Creek 303(d) list of 

impairments 

San Juan Creek 
303(d) list of 
impairments 

San Juan Creek 
(Mouth) 303(d) 

list of 
impairments 

Pacific Ocean 
Shoreline, Lower 
San Juan HSA, at 
San Juan Creek 

303(d) list of 
impairments 

Pacific Ocean 
Shoreline, Lower 
San Juan HSA, at 
surfzone outfall 
at Doheny State 
Beach 303(d) list 
of impairments 

Benthic 
Community Effects 

Benthic Community 
Effects 

Cadmium Indicator Bacteria Indicator Bacteria 

Indicator Bacteria 
DDE 

(Dichlorodiphenyl- 
dichloroethylene) 

Copper   

Malathion Indicator Bacteria Indicator Bacteria   
Nitrogen Nitrogen Nickel   

Phosphorus Oxygen (Dissolved) 
Nitrogen, 

ammonia (Total 
Ammonia) 

  

Toxicity Phosphorus    
 Selenium    
 Toxicity    



Water Quality Management Plan (WQMP) 
Creekside 
   

 

SA COSMAN & DAMIAN, LLC  Section 3 
  Page 9 

3.4 Stormwater Pollutants or Conditions of Concern 

Pollutants or Conditions of Concern 

Pollutant 

Expected from 
Proposed Land 
Uses/Activities 

(Yes or No) 

Receiving 
Waterbody 
Impaired  

(Yes or No) 

Priority 
Pollutant from 

WQIP or 
other Water 

Quality 
Condition? 
(Yes or No) 

Pollutant of 
Concern  

(Primary, Other, 
or No) 

Suspended-Solids Yes No Yes Primary 

Nutrients Yes Yes Yes Primary 

Heavy Metals No Yes No No 

Bacteria/Virus/Pathogens Yes Yes Yes Primary 

Pesticides Yes Yes No Primary 

Oil and Grease Yes No No Other 

Toxic Organic 
Compounds 

No No No No 

Trash and Debris Yes No Yes Primary 

Dry Weather Runoff Yes No Yes Primary 

 

3.5 Hydrologic Conditions of Concern 
Does a hydrologic condition of concern exist for this project?  

 No – An HCOC does not exist for this receiving water because: 

 Project discharges directly to a protected conveyance (bed and bank are concrete lined 
the entire way from the point(s) of discharge to a receiving lake, reservoir, embayment, or 
the Ocean 

 Project discharges directly to storm drains which discharge directly to a reservoir, lake, 
embayment, ocean or protected conveyance (as described above) 

 The project discharges to an area identified in the WMAA as exempt from 
hydromodification concerns 

 Yes – An HCOC does exist for this receiving water because none of the above are applicable.  

 
According to the South Orange County Engineered Channel Exemption Areas, San Juan Capistrano 
Exemption Map, streams located downstream from the MS4 that the project site connects to in 
Rancho Viejo Road are engineered channels/large rivers and are exempt from hydromodification 
concerns. The catch basins and associated storm drain system that collects runoff at the intersection 
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of Malaspina Road and Rancho Viejo Road are not exempt from hydromodification. Although a 
portion of the hillside within the adjacent property discharges to Malaspina Road, the proposed 
project site’s storm drain system will be directed to a storm drain system within Rancho Viejo Road 
that is exempt from hydromodification requirements. Potential hydrological impacts to the 
downstream receiving waters of Malaspina Road will be decreased by the proposed project due to a 
reduction in tributary area to the MS4 from 5.34 acres from the existing condition to 3.43 acres in 
the proposed condition. For the off-site area draining to the MS4 in Malaspina Road, the SOHM 
software was used to determine that hydrologic control measures would not be required. See the 
OCPW Map below and the following SOC Engineered Channel Exemption Areas Map, along with 
the SOHM Report in Attachment D.  
 
 



Water Quality Management Plan (WQMP) 
Creekside 
   

 

SA COSMAN & DAMIAN, LLC  Section 3 
  Page 11 

3.6  Critical Course Sediment Yield Areas  
Not applicable. 
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Section 4 Site Plan and Drainage Plan 

4.1 Drainage Management Area Delineation 
The proposed project site is divided into 18 DMAs. Due to low permeability of Type D soils and 
preliminary infiltration information provided by the geotechnical consultant, Modular Wetland 
Systems were selected for stormwater treatment. DMAs were divided based on the topography of 
the site and adjacent streets, and proposed grades for the site. DMA sizes were based on the design 
specifications for the proposed treatment device.  

Within DMAs 1 through 14, stormwater sheet flows to a catch basin and is collected within the 
private storm drain system, which directs flows to a Modular Wetland System for treatment. From 
the Modular Wetland System, the stormwater is routed off-site, discharging into the 36-inch RCP in 
Rancho Viejo Road. In DMAs 6, 7, 8, 10, and 13, the stormwater is routed from the Modular 
Wetland System to a detention tank prior to discharging off-site in order for the proposed site to 
match the existing site’s flow rate at the discharge point (see this project’s Drainage Study for 
detention tank sizing calculations). DMA 15 consists of 3,049 square feet of gutter that collects run-
on from the adjacent property and routes it around the site to either Malaspina Road or Rancho 
Viejo Road. DMA 16 is a de-minimus area that consists of 341 square feet of the private road at the 
intersection to Rancho Viejo Road that cannot be captured and treated on-site due to the existing 
grades. DMAs 17 and 18 are 33,742 square feet of self-mitigating landscaped area located adjacent 
the right of way; these DMAs will not be managed with the use of fertilizers or pesticides and are 
hydrologically disconnected from other DMAs. 

The project site receives run-on from the hillside to the east. Run-off descending toward the site 
from the eastern slope will be collected off-site and on-site within new concrete ditches that flow to 
one of four on-site drain inlets. The northern three inlets connect to a storm drain system within the 
project site that directs the flows to curb face on Malaspina Road via a parkway culvert. The 
southern inlet connects to a storm drain system within the project site that connects to the existing 
storm drain within the property to the south, which discharges to curb face on Rancho Viejo Road 
via an existing parkway culvert.  

4.2 Overall Site Design BMPs 
Minimize Impervious Area – Landscaping will be provided throughout the site, within private lots 
and common area lots, and along the perimeter of the site.  

Maximize Natural Infiltration Capacity – Project consists of Type D soils, which are not favorable 
for infiltration. However, landscaping will be provided throughout the site, allowing some 
infiltration and evapotranspiration processes. 
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Preserve Existing Drainage Patterns and Time of Concentration – The entire site will be 
developed for the proposed project, which will require some alterations to the existing drainage 
patterns, and will include new storm drain systems.  

Disconnect Impervious Areas – Landscaping will be provided throughout the site, within private 
lots and common area lots, and around the perimeter of the site. 

Protect Existing Vegetation and Sensitive Areas – The entire project site will be developed for the 
proposed project. 

Revegetate Disturbed Areas – The entire project site will be developed for the proposed project 
and will include landscaping throughout the site. Disturbed slope areas will be vegetated with 
native or drought tolerant plants. 

Soil Stockpiling and Site Generated Organics – There are no proposed stockpiles at this point in 
time. 

Firescaping – Will be incorporated into landscape design. 

Water Efficient Landscaping - Will be incorporated into landscape design. 

Slopes and Channel Buffers – Drainage will be conveyed safely so it does not overtop slopes or 
channels, thereby reducing the chance for erosion. Disturbed slope areas will be vegetated with 
native or drought tolerant plants.  

4.3 DMA Characteristics and Site Design BMPs 

4.3.1  DMAs 1‐18 

DMAs 1 and 2 generally consist of the northerly and northwesterly portion of the site, and each 
contain single-family units, private streets, driveways and common areas. DMA 3 is centrally 
located on the northern portion of the site, and contains single-family units, townhome units, 
private streets, driveways and common areas, including the pool and spa. DMAs 4 and 5 are 
centrally located along the westerly boundary of the site, and each contain a portion of the 
entry/exit drive driveway, entry call box, and common areas, while DMA 5 also contains single-
family units, private street, and driveways. DMAs 6-10 are located centrally and on the southerly 
portion of the site, and each contain single-family units, private streets, driveways and common 
areas. DMAs 11-13 are located along the easterly portion of the site. DMA 11 contain single-family 
units, private streets, driveways and common areas, while DMAs 12 and 13 each contain townhome 
units and the associated private street. DMA 14 generally consists of the southern boundary of the 
site and contains a private street and common areas. DMA 15 is a concrete gutter along the easterly 
property line that collects run-on and routes it around the site. DMA 16 is a small portion of the 
southwesterly private drive at the intersection of Rancho Viejo Road that drains untreated into the 
roadway. DMAs 17 and 18 are self-mitigating landscaped areas along the westerly perimeter of the 
property and adjacent the right of way. 
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Within DMAs 1 through 14, stormwater sheet flows to a catch basin and is collected within the 
private storm drain system, which directs flows to a Modular Wetland System for treatment. From 
the Modular Wetland System, the stormwater is routed off-site, discharging into the 36-inch RCP in 
Rancho Viejo Road. In DMAs 6, 7, 8, 10, and 13, the stormwater is routed from the Modular 
Wetland System to a detention tank prior to discharging off-site in order for the proposed site to 
match the existing site’s flow rate at the discharge point (see Drainage Study for detention tank 
calculations).  

DMA 1 
Total Area: 53,404 SF (1.23 Acres) 
Impervious Area: 50,559 SF (1.16 Acres) 
Pervious Area: 2,845 SF (0.07 Acres) 
Percent Impervious: 95% 
 
DMA 2 
Total Area: 45,745 SF (1.05 Acres) 
Impervious Area: 43,339 SF (0.99 Acres) 
Pervious Area: 2,406 SF (0.06 Acres) 
Percent Impervious: 95% 
 
DMA 3 
Total Area: 75,406 SF (1.73 acres) 
Impervious Area: 66,021 SF (1.52 Acres) 
Pervious Area: 9,385 SF (0.22 Acres) 
Percent Impervious: 88% 
 
DMA 4 
Total Area: 8,666 SF (0.20 Acres) 
Impervious Area: 4,712 SF (0.11 Acres) 
Pervious Area: 3,954 SF (0.09 Acres)  
Percent Impervious: 54% 
 
DMA 5 
Total Area: 20,005 SF (0.46 Acres) 
Impervious Area: 16,029 SF (0.37 Acres) 
Pervious Area: 3,976 SF (0.09 Acres) 
Percent Impervious: 80% 
 
DMA 6 
Total Area: 21,012 SF (0.48 Acres) 
Impervious Area: 19,913 SF (0.46 Acres) 
Pervious Area: 1,099 SF (0.03 Acres) 
Percent Impervious: 95% 
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DMA 7 
Total Area: 37,945 SF (0.87 Acres) 
Impervious Area: 37,945 SF (0.87 Acres) 
Pervious Area: 0 SF (0.00 Acres) 
Percent Impervious: 100% 
 
DMA 8 
Total Area: 60,081 SF (1.38 Acres) 
Impervious Area: 58,936 SF (1.35 Acres) 
Pervious Area: 1,145 SF (0.03 Acres) 
Percent Impervious: 98% 
 
DMA 9 
Total Area: 38,162 SF (0.88 Acres) 
Impervious Area: 37,177 SF (0.85 Acres) 
Pervious Area: 985 SF (0.02 Acres) 
Percent Impervious: 97% 
 
DMA 10 
Total Area: 43,131 SF (0.99 Acres) 
Impervious Area: 41,686 SF (0.96 Acres) 
Pervious Area: 1,445 SF (0.03 Acres) 
Percent Impervious: 97% 
 
DMA 11 
Total Area: 68,303 SF (1.57 Acres) 
Impervious Area: 61,594 SF (1.41 Acres) 
Pervious Area: 6,709 SF (0.15 Acres) 
Percent Impervious: 90% 
 
DMA 12 
Total Area: 85,215 SF (1.96 Acres) 
Impervious Area: 76,499 SF (1.76 Acres) 
Pervious Area: 8,716 SF (0.20 Acres) 
Percent Impervious: 90% 
 
DMA 13 
Total Area: 40,128 SF (0.92 Acres) 
Impervious Area: 35,697 SF (0.82 Acres) 
Pervious Area: 4,431 SF (0.10 Acres) 
Percent Impervious: 89% 
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DMA 14 
Total Area: 44,153 SF (1.01 Acres) 
Impervious Area: 28,880 SF (0.66 Acres) 
Pervious Area: 15,273 SF (0.35 Acres) 
Percent Impervious: 65% 
 
DMA 15 
Total Area: 3,049 SF (0.07 Acres) 
Impervious Area: 3,049 SF (0.07 Acres) 
Percent Impervious: 100% 
 
DMA 16 
Total Area: 341 SF (0.01 Acres) 
Impervious Area: 341 SF (0.01 Acres) 
Percent Impervious: 100% 
 
DMA 17 
Total Area: 12,337 SF (0.28 Acres) 
Impervious Area: 110 SF (0.00 Acres) 
Pervious Area: 12,227 SF (0.28 Acres) 
Percent Impervious: 1% 
 
DMA 18 
Total Area: 21,405 SF (0.49 Acres) 
Impervious Area: 1,131 SF (0.03 Acres) 
Pervious Area: 20,274 SF (0.46 Acres) 
Percent Impervious: 5% 
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4.3.3  DMA Summary 

Drainage Management Areas 

DMA 

(Number/Description) 

Total 
Area 

(acres) 

Imperviousness 

(%) 

Infiltration 
Feasibility Category 

(Full, Partial, or No 
Infiltration) 

Hydrologic Source 
Controls Used 

1 1.23 95 No Infiltration N/A 

2 1.05 95 No Infiltration N/A 

3 1.73 88 No Infiltration N/A 

4 0.20 54 No Infiltration N/A 

5 0.46 80 No Infiltration N/A 

6 0.48 95 No Infiltration N/A 

7 0.87 100 No Infiltration N/A 

8 1.38 98 No Infiltration N/A 

9 0.88 97 No Infiltration N/A 

10 0.99 97 No Infiltration N/A 

11 1.57 90 No Infiltration N/A 

12 1.96 90 No Infiltration N/A 

13 0.92 89 No Infiltration N/A 

14 1.01 65 No Infiltration N/A 

15 0.07 100 No Infiltration N/A 

16 0.01 100 No Infiltration N/A 

17 0.28 1 No Infiltration N/A 

18 0.49 5 No Infiltration N/A 
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4.4 Source Control BMPs 

Non-Structural Source Control BMPs 

Identifier Name 
Check One 

Reason Source Control is 
Not Applicable 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 does not contain 
hazardous substances. 

N6 Local Industrial Permit Compliance   Not an Industrial Project. 

N7 Spill Contingency Plan   
Project does not contain 
hazardous substances. 

N8 
Underground Storage Tank 
Compliance 

  
Project site does not have any 
UST's. 

N9 
Hazardous Materials Disclosure 
Compliance 

  
Project does not contain 
hazardous substances. 

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

N11 Common Area Litter Control         

N12 Employee Training   Proposed project is residential. 

N13 Housekeeping of Loading Docks   
Project site 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 and/or HOA 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 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.  
 

(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. CASQA BMP SC-41 & SC-43 

 
(N14) Common Area Catch Basin Inspection 

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 private streets and parking lots shall be swept and cleaned monthly to prevent potential 
debris and pollutants from entering into the storm drain system. Hosing off streets and 
parking areas is prohibited. CASQA BMP SC-43  
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Structural Source Control BMPs 

Identifier Name 
Check One 

Reason Source Control is Not 
Applicable Included Not 

Applicable 

S1 
Provide storm drain system stenciling 
and signage 

        

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

  
Project does not have outdoor 
material storage areas. 

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

  
Project does not have trash and 
waste storage areas. 

S4 
Use efficient irrigation systems & 
landscape design, water conservation, 
smart controllers, and source control 

        

S5 
Protect slopes and channels and 
provide energy dissipation 

        

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

        

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 vehicle 
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   
Project does not have fueling 
areas. 

S12 Hillside landscaping         

S13 
Wash water control for food 
preparation areas 

  
Project does not have 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 
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S4 Use Efficient Irrigation Systems and Landscaping Design  

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 
 

S5 Protect Slopes and Channels and Provide Energy Dissipation  

Run-off descending toward the site from the eastern slope will be collected off-site by 
existing terrace drains and on-site at a new retaining wall within a new concrete ditch that 
flows to one of four drains. The drains connect to the storm drain system that directs the 
flows off-site. Retaining walls are located at the bottom of the 3:1 slope along the east 
property line, and at the top of 2:1 slopes along the north and west property lines. Disturbed 
slope areas will be vegetated with native or drought tolerant plants. 

 
S12 Hillside Landscaping  

Vegetation planted along hillside areas will provide adequate soil cover and have limited 
irrigation needs. Planting material will consist of native or drought tolerant species. 
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Section 5 Low Impact Development BMPs 
5.1 LID BMPs in DMAs 1-18 
Due to the geotechnical risks, topography, and deficiency in suitable space for LID BMPs, compact 
biofiltration utilizing Modular Wetland Systems was determined to be used as the LID BMPs in 
DMAs 1-14. DMAs 15 and 16 will not have any LID BMPs and are considered de-minimus areas. 
DMA 15 is a ribbon gutter used to collect run-on from the hill and route the stormwater around the 
site. DMA 16 is a portion of the southwesterly driveway that intersects with Rancho Viejo Road. 
This portion of roadway is unable to be collected and treated due to the need for matching the 
existing roadway topography. DMAs 17 and 18 are self-mitigating landscaped areas located along 
the westerly property line adjacent the right of way of Rancho Viejo Road. Self-mitigating 
landscaped areas will not be managed with the use of fertilizers or pesticides and are 
hydrologically disconnected from other DMAs. 

5.1.1 Hydrologic Source Controls for DMA 1‐18 

No HSCs are proposed for the project.  

5.1.2 Structural LID BMP for DMA 1‐14 

The LID BMP type selected to treat the project’s DMAs (DMAs 1-14) is BIO-7: Proprietary 
Biotreatment without supplemental retention, specifically Modular Wetlands Systems. See BIO-7: 
Proprietary Biotreatment fact sheet, the Modular Wetland System’s brochure, and Washington State 
TAPE approvals in Attachment C for additional information, requirements, design criteria, and 
pollution removal effectiveness. 

The unit sizes of the Modular Wetland Systems for each DMA were determined using the Flow-
Based Compact Biofiltration without Supplemental Retention Method (see Worksheet 9 in 
Attachment D) and the manufacturer’s flow based sizing specifications (see Attachment C). Each 
unit is sized to handle 1.5 times the Design Flow Rate from the tributary area. 
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5.2 Summary of LID BMPs 
See Attachment C for BMP Exhibit and the Modular Wetland Systems information, and Attachment 
D for calculations.  
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Section 6 Hydromodification BMPs 
6.1 Points of Compliance 
N/A 

6.2 Pre-Development (Natural) Conditions 
N/A 

6.3 Post-Development Conditions and Hydromodification BMPs 
N/A 

6.4  Measures for Avoidance of Critical Coarse Sediment Yield 
Areas 

N/A 

6.5 Hydrologic Modeling and Hydromodification Compliance 
N/A 
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Section 7 Educational Materials Index 

Educational 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  
Compliance BMPs for Mobile 
Businesses  

Proper Disposal of Household 
Hazardous Waste 

 
 Other Material Check If 

Attached  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 Projects Using Paint         
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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.



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. 



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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SC-41 Building & Grounds Maintenance 

� 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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Building & Grounds Maintenance SC-41 

� 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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SC-43 Parking/Storage Area Maintenance 

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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� Clean catch basins, storm drain inlets, and other conveyance structures before the wet 
season to remove sediments and debris accumulated during the summer. 

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

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

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

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

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

keeps the pipe clear of excessive buildup. 

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

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

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

� Conduct routine maintenance at each pump station. 

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

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

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

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

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

conveyance system and drainage structures: 

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

- Record locations of apparent illegal discharges/illicit connections? 

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

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

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

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

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

dumping and disposal occurs. 

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

- Illegal dumping hot spots 

- Types and quantities (in some cases) of wastes 

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

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

- Responsible parties 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

budget.   

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

- Purchase and installation of signs. 

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

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

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

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

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

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

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

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

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

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

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density.  As a rule of thumb, the length of line to be flushed should not exceed 700 
feet.  At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material.  The percent removal 
efficiency drops rapidly beyond that.  Water is commonly supplied by a water truck, but fire 
hydrants can also supply water.  To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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Ferguson, B.K.  1991.  Urban Stream Reclamation, p.  324-322, Journal of Soil and Water 
Conservation. 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 
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http://www.swrcb.ca.gov/nps/index.html
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100      

(will be changed    
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

South Orange County Version G-117 September 28, 2017 

BIO-7: PROPRIETARY BIOTREATMENT 

The fact sheet for proprietary biotreatment without supplemental retention is included as part 

of BIO-5. This page is a placeholder to direct users to see BIO-5.  



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

South Orange County Version G-109 September 28, 2017 

BIO-5/BIO-7: PROPRIETARY BIOTREATMENT 

Category: Biotreatment with Partial Infiltration (when accompanied by supplemental 
retention) 

Biotreatment with No Infiltration (when used without supplemental 
retention) 

Proprietary biotreatment BMPs are proprietary devices that are manufactured to treat 

stormwater. Acceptance criteria for proprietary biotreatment BMPs are defined in Appendix 

J. Proprietary BMPs that do not meet these acceptance criteria are not permitted. In addition, 

proprietary biotreatment BMPs must meet the definition of biofiltration in order to be used as 

LID biotreatment BMPs. There are two configurations of proprietary biotreatment, as explained 

in the following subsections.  

BIO-5: Proprietary Biotreatment with Enhanced Retention Configuration 

As standalone systems, proprietary biotreatment BMPs typically provide negligible volume 

reduction. To be used as a “biotreatment BMP with partial infiltration,” these BMPs must be 

accompanied by a retention compartment. This could consist of several options: 

• Permeable pavement upstream of the proprietary BMPl 

• Shallow infiltration gallery or chambers downstream of the BMP, connected to 

underdrains. 

• Proprietary biotreatment downstream of a cistern for harvest and use. 

• Use of adequate hydrologic source controls in the watershed to meet volume reduction 

targets (see Sizing section of this Fact Sheet). 

• Other configurations that are determined to be appropriate to maximize the feasible 

volume reduction for the DMA. 

Guidance for retention compartments is provided in other fact sheets, such as INF-5 (Permeable 

Pavement) and INF-6 (Underground Infiltration). 

BIO-7: Standard Configuration without Supplemental Retention 

For conditions that do not require partial infiltration, volume retention is not a performance 

goal. Acceptable proprietary biotreatment BMPs may be used as standalone systems. Guidance 

related to complementary retention can be disregarded.  
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Pollutant Removal Considerations 

BMPs that meet the acceptance criteria in Appendix J are considered to provide adequate treatment for 
pollutants of concern. According to these critera, there are different levels of treatment certification 
needed for different pollutants of concern. 

Recommended Design Criteria and Considerations 

Design Criteria Intent/Rationale 

□  Sediment sources should be controlled prior to 
operation of the system. 

Proprietary systems are susceptible to 
clogging similar to other BMPs. Systems 
should not be used in areas that will continue 
to receive elevated sediment loading following 
construction, such as from open space area.  

□  When accompanied by infiltration compartments, 
the ponding should not be higher than the 
underdrain elevation of the proprietary BMP. 

This is intended to ensure that the 
complementary retention compartment does 
not reduce the hydraulic capacity of the 
proprietary biotreatment BMP. 

□  When accompanied by infiltration compartments, 
these infiltration BMPs must adhere to siting 
guidance found in the respective fact sheet for the 
BMP 

Specific siting considerations apply to 
infiltration BMPs. 

□  Proprietary biotreatment systems typically do not 
require separate pretreatment 

These BMPs typically include integrated 
mechanisms for pretreatment. 

□  Proprietary BMPs must be designed in a manner 
consistent with manufacturer recommendations 
and consistent with the design configuration that 
was tested as part of the BMP certification 

Proprietary devices have device-specific 
design, installation, and maintenance details 
which must be followed for proper treatment 
results. 

□  In right of way areas, plant selection should not 
impair traffic sightlines or vehicle access. 

Vegetation must not be prohibitive for typical 
vehicular movement and parking access 
needs. 

□  Manufacturer guidance on vegetation selection 
and establishment should be followed 

Manufacturers have experience with plant 
survival in specific climates for the BMP-
specific conditions.  
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Calculations and Sizing Method 

Proprietary Biotreatment BMPs are flow-based BMPs. See Appendix E for acceptable sizing methods. 

Supplemental retention elements (for BIO-5 configuration) should be sized for one of the following 
targets, where possible: 

• Approximately 40 percent long term volume reduction.

• Retention storage provided for approximately one-third of the DCV.

• Infiltration footprint (collective of all infiltrating elements of the project design) meeting target
defined in Section E.4.2.

Construction Guidance 

Construction Guidance Intent/Rationale 

□ Plans should include a construction sequence for 
the BMP. Revisions proposed by the contractor 
should be reviewed by the engineer. The 
construction sequence should address erosion 
control, utilities, BMP installation, inspections, 
testing and certifications, vegetation, stabilization, 
and post-construction monitoring.  

Construction sequencing is critical to avoid 
issues/damage and allow appropriate 
inspections, testing, and certifications to be 
performed.  

□ Provide for inspection of buried infrastructure 
(e.g., underdrain, filter course) before it is buried.  

It is impractical to inspect buried elements once 
they are covered.  

□ Fully stabilize sources of sediment within the 
tributary area (i.e., no exposed soil) prior to 
placing the finished BMP into service. 

Sediment loading can seriously impair the 
capacity of the BMP.  

□ Allow plants and mulch to stabilize for as long as 
practicable (preferably several months) prior to 
placing the finished BMP into service. 

Stabilization of the system allows plants to 
mature before stressing the system with 
stormwater loading.  
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O&M Activities and Frequencies 

Activity Frequency 

GENERAL INSPECTIONS 

Remove trash and debris Four times per year during 
wet season, including 
inspection just before the 
wet season and within 24 
hours after at least two 
storm events ≥ 0.5 inches. 

Identify excess erosion or scour  

Identify sediment accumulation that requires maintenance 

Inspect during storm event, when possible, to estimate treatment capacity 
and determine if premature bypass is occurring 

Evaluate plant health and need for corrective action 

Identify any needed corrective maintenance that will require site-specific 
planning or design 

OPERATION AND MAINTENANCE 

• O&M of proprietary BMPs must follow established manufacturer guidelines 

• O&M of accompanying retention BMPs should follow the guidelines established in the associated 
fact sheet for that BMP.  
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OVERVIEW
The Bio Clean Modular Wetlands 
System™ Linear (MWS Linear) represents 
a pioneering breakthrough in stormwater 
technology as the only biofiltration system 
to utilize  patented horizontal flow, allowing 
for a smaller footprint and higher treatment  
capacity.  While most biofilters use little 
or no pretreatment, the MWS Linear 
incorporates an advanced pretreatment 
chamber that includes separation and pre-
filter cartridges.  In this chamber, sediment 
and hydrocarbons are removed from runoff 
before entering the biofiltration chamber, 
in turn reducing  maintenance costs and 
improving performance. 

The Urban Impact

For hundreds of years, natural wetlands 
surrounding our shores have played an 
integral role as nature’s stormwater treatment 

system. But as our cities grow and develop, 
these natural wetlands have perished under 
countless roads, rooftops, and parking lots.

Plant A Wetland

Without natural wetlands, our cities are 
deprived of water purification, flood control, 
and land stability.  Modular Wetlands and the 
MWS Linear re-establish nature’s presence 
and rejuvenate waterways in urban areas.

PERFORMANCE
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for 
TSS, heavy metals, nutrients, hydrocarbons, and bacteria.  Since 2007 the MWS Linear has been field 
tested on numerous sites across the country.  With its advanced pretreatment chamber and innovative 
horizontal flow biofilter, the system is able to effectively remove pollutants through a combination of 
physical, chemical, and biological filtration processes. With the same biological processes found in natural 
wetlands, the MWS Linear harnesses nature’s ability to process, transform, and remove even the most 
harmful pollutants. 



				          

APPROVALS 
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the 
most prestigious and demanding agencies in the nation and perhaps the world.  

RHODE ISLAND DEM APPROVED
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

MASTEP EVALUATION
The University of Massachusetts at Amherst – Water Resources Research Center issued 
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus, 
68.5% total zinc, and more.

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
APPROVED
Granted Environmental Site Design (ESD) status for new construction, redevelopment, 
and retrofitting when designed in accordance with the design manual.  

DEQ ASSIGNMENT 
The Virginia Department of Environmental Quality assigned the MWS Linear, the 
highest phosphorus removal rating for manufactured treatment devices to meet the new 
Virginia Stormwater Management Program (VSMP) Regulation technical criteria.

VA

WASHINGTON STATE TAPE APPROVED
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, 
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing 
BMP on the market for all main pollutant categories. 

ADVANTAGES

•	 FLOW CONTROL

•	 NO DEPRESSED PLANTER AREA

•	 AUTO DRAINDOWN MEANS NO 	
	 MOSQUITO VECTOR

•	 HORIZONTAL FLOW BIOFILTRATION

•	 GREATER FILTER SURFACE AREA

•	 PRETREATMENT CHAMBER

•	 PATENTED PERIMETER VOID AREA



OPERATION 
The MWS Linear is the most efficient and versatile biofiltration system on the market, and it 
is the only system with horizontal flow which improves performance, reduces footprint, and 
minimizes maintenance.  Figure 1 and Figure 2 illustrate the invaluable benefits of horizontal 
flow and the multiple treatment stages. 

Cartridge Housing

Pre-filter Cartridge

Curb Inlet

Individual Media Filters

SEPARATION
•	Trash, sediment, and debris are separated before 
	 entering the pre-filter cartridges
•	Designed for easy maintenance access

PRE-FILTER CARTRIDGES
•	Over 25 sq. ft. of surface area per cartridge
•	Utilizes BioMediaGREEN filter material
•	Removes over 80% of TSS and 90% of hydrocarbons	
•	Prevents pollutants that cause clogging from 
	 migrating to the biofiltration chamber

PRETREATMENT1 1

2

1

2Vertical Underdrain 
Manifold

BioMediaGREEN™

WetlandMEDIA™



Figure 1

HORIZONTAL FLOW 
•	Less clogging than downward flow biofilters
•	Water flow is subsurface
•	 Improves biological filtration

PATENTED PERIMETER VOID AREA
•	Vertically extends void area between the walls 		
	 and the WetlandMEDIA on all four sides
•	Maximizes surface area of the media for higher 		
	 treatment capacity

WETLANDMEDIA 
•	Contains no organics and removes phosphorus
•	Greater surface area and 48% void space
•	Maximum evapotranspiration
•	High ion exchange capacity and lightweight

FLOW CONTROL
•	 Orifice plate controls flow of water through 	
	 WetlandMEDIA to a level lower than the    	
	 media’s capacity
•	 Extends the life of the media and improves 	
	 performance

DRAINDOWN FILTER
•	 The draindown is an optional feature that 		
	 completely drains the pretreatment     		
	 chamber
•	 Water that drains from the pretreatment     	
	 chamber between storm events will be 		
	 treated

2x to 3x more surface area than traditional downward flow bioretention systems.Figure 2,
Top View

BIOFILTRATION2

DISCHARGE3

PERIMETER VOID AREA

3

4

3Flow Control
Riser

Draindown Line
Outlet Pipe



CONFIGURATIONS 
The MWS Linear is the preferred biofiltration system of civil engineers across the country due to its versatile 
design.  This highly versatile system has available “pipe-in” options on most models, along with built-in curb 
or grated inlets for simple integration into your storm drain design.

CURB TYPE
The Curb Type configuration accepts sheet flow through a curb opening 
and is commonly used along roadways and parking lots.  It can be used in 
sump or flow-by conditions.  Length of curb opening varies based on model 
and size.

GRATE TYPE
The Grate Type configuration offers the same features and benefits as the 
Curb Type but with a grated/drop inlet above the systems pretreatment 
chamber.  It has the added benefit of allowing pedestrian access over the 
inlet.  ADA-compliant grates are available to assure easy and safe access. 
The Grate Type can also be used in scenarios where runoff needs to be 
intercepted on both sides of landscape islands.

DOWNSPOUT TYPE
The Downspout Type is a variation of the Vault Type and is designed to 
accept a vertical downspout pipe from rooftop and podium areas.  Some 
models have the option of utilizing an internal bypass, simplifying the overall 
design.  The system can be installed as a raised planter, and the exterior can 
be stuccoed or covered with other finishes to match the look of adjacent 
buildings.

VAULT TYPE
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pretreatment chamber, meaning the MWS Linear can be 
used in end-of-the-line installations.  This greatly improves feasibility over 
typical decentralized designs that are required with other biofiltration/
bioretention systems.  Another benefit of the “pipe-in” design is the ability 
to install the system downstream of underground detention systems to 
meet water quality volume requirements. 

 



ORIENTATIONS

INTERNAL BYPASS WEIR (SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the 
pretreatment and discharge chambers adjacent 
to one another allowing for integration of internal 
bypass.  The wall between these chambers can act 
as a bypass weir when flows exceed the system’s 
treatment capacity, thus allowing bypass from the 
pretreatment chamber directly to the discharge 
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where 
runoff is being piped to the system. These simple 
and effective structures are generally configured 
with  two outflow pipes.  The first is a smaller pipe 
on the upstream side of the diversion weir - to divert 
low flows over to the MWS Linear for treatment.  
The second is the main pipe that receives water 
once the system has exceeded treatment capacity 
and water flows over the weir.

FLOW-BY-DESIGN
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass 
by the MWS Linear and into the standard inlet 
downstream. 

END-TO-END
The End-To-End orientation 
places the pretreatment and
discharge chambers on 
opposite ends of the 
biofiltration chamber,
therefore minimizing the 
width of the system to 5 ft. 
(outside dimension).  This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks 
limit the amount of space available for installation. 
One limitation of this orientation is that bypass 
must be external.

SIDE-BY-SIDE
The Side-By-Side 
orientation places the 
pretreatment and
discharge chamber 
adjacent to one 
another with the 
biofiltration chamber 
running parallel on either side.This minimizes 
the system length, providing a highly compact 
footprint. It has been proven useful in situations 
such as streets with directly adjacent sidewalks, 
as half of the system can be placed under that 
sidewalk. This orientation also offers internal 
bypass options as discussed below.  

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the 
low flows and channels them over to a connecting 
pipe exiting out the wall of the inlet and leading to 
the MWS Linear. The DVERT is perfect for retrofit 
and green street applications that allow the MWS 
Linear to be installed anywhere space is available. 

DVERT LOW FLOW DIVERSION

DVERT Trough

BYPASS



 

MODEL # DIMENSIONS
WETLANDMEDIA

SURFACE AREA
(sq.ft.)

TREATMENT FLOW 
RATE
 (cfs)

MWS-L-4-4 4’ x 4’ 23 0.052

MWS-L-4-6 4’ x 6’ 32 0.073

MWS-L-4-8 4’ x 8’ 50 0.115

MWS-L-4-13 4’ x 13’ 63 0.144

MWS-L-4-15 4’ x 15’ 76 0.175

MWS-L-4-17 4’ x 17’ 90 0.206

MWS-L-4-19 4’ x 19’ 103 0.237

MWS-L-4-21 4’ x 21’ 117 0.268

MWS-L-6-8 7’ x 9’ 64 0.147

MWS-L-8-8 8’ x 8’ 100 0.230

MWS-L-8-12 8’ x 12’ 151 0.346

MWS-L-8-16 8’ x 16’ 201 0.462

MWS-L-8-20 9’ x 21’ 252 0.577

MWS-L-8-24 9’ x 25’ 302 0.693

FLOW-BASED
The MWS Linear can be used in stand-alone applications to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can accept inflow pipes several feet below the surface, it can 
be used not only in decentralized design applications but also as a large central end-of-the-line application 
for maximum feasibility.

SPECIFICATIONS



VOLUME-BASED
Many states require treatment of a water quality volume and do not offer the option of flow-based design.  
The MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume-based 
design installed downstream of ponds, detention basins, and underground storage systems.

MODEL # TREATMENT CAPACITY (cu. ft.)
@ 24-HOUR DRAINDOWN

TREATMENT CAPACITY (cu. ft.)
@ 48-HOUR DRAINDOWN

MWS-L-4-4 1140 2280

MWS-L-4-6 1600 3200

MWS-L-4-8 2518 5036

MWS-L-4-13 3131 6261

MWS-L-4-15 3811 7623

MWS-L-4-17 4492 8984

MWS-L-4-19 5172 10345

MWS-L-4-21 5853 11706

MWS-L-6-8 3191 6382

MWS-L-8-8 5036 10072

MWS-L-8-12 7554 15109

MWS-L-8-16 10073 20145

MWS-L-8-20 12560 25120

MWS-L-8-24 15108 30216

SPECIFICATIONS



INDUSTRIAL
Many states enforce strict regulations for discharges 
from industrial sites. The MWS Linear has helped 
various sites meet difficult EPA-mandated effluent 
limits for dissolved metals and other pollutants.

PARKING LOTS
Parking lots are designed to maximize space and the 
MWS Linear’s 4 ft. standard planter width allows for 
easy integration into parking lot islands and other 
landscape medians.

MIXED USE
The MWS Linear can be installed as a raised planter 
to treat runoff from rooftops or patios, making it 
perfect for sustainable “live-work” spaces.

RESIDENTIAL
Low to high density developments can benefit from 
the versatile design of the MWS Linear. The system 
can be used in both decentralized LID design and 
cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited 
space. The MWS Linear is very adaptable, and it 
offers the smallest footprint to work around the 
constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the MWS 
Linear can treat far more area in less space, meeting 
treatment and volume control requirements.

APPLICATIONS
The MWS Linear has been successfully used on numerous new construction and retrofit projects.  The system’s 
superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 
rooftops, streetscapes, parking lots, and industrial sites.

More applications include:

 • Agriculture    • Reuse    • Low Impact Development    • Waste Water



PLANT SELECTION
Abundant plants, trees, and grasses bring value and an aesthetic benefit 
to any urban setting, but those in the MWS Linear do even more - they 
increase pollutant removal.  What’s not seen, but very important, is that 
below grade, the stormwater runoff/flow is being subjected to nature’s 
secret weapon: a dynamic physical, chemical, and biological process 
working to break down and remove non-point source pollutants.  The flow rate is controlled in the MWS Linear, 
giving the plants more contact time so that pollutants are more successfully decomposed, volatilized, and 
incorporated into the biomass of the MWS Linear’s micro/macro flora and fauna.

A wide range of plants are suitable for use in the MWS Linear, but selections vary by location and climate.  
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION MAINTENANCE

The MWS Linear is simple, easy to install, and has 
a space-efficient design that offers lower excavation 
and installation costs compared to traditional tree-
box type systems.  The structure of the system 
resembles precast catch basin or utility vaults and is 
installed in a similar fashion.  

The system is delivered fully assembled for quick 
installation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians are available to supervise 
installations and provide technical support.

Reduce your maintenance costs, man hours, 
and materials with the MWS Linear. Unlike other 
biofiltration systems that provide no pretreatment, 
the MWS Linear is a self-contained treatment 
train which incorporates simple and effective 
pretreatment.  

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment 
chamber removes and isolates trash, sediments, and 
hydrocarbons. What’s left is the simple maintenance 
of an easily accessible pretreatment chamber that 
can be cleaned by hand or with a standard vac 
truck. Only periodic replacement of low-cost media 
in the pre-filter cartridges is required for long-term 
operation, and there is absolutely no need to replace 
expensive biofiltration media.More applications include:

 • Agriculture    • Reuse    • Low Impact Development    • Waste Water
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GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND 

PHOSPHORUS TREATMENT 

 

For the 

 

MWS-Linear Modular Wetland 

 
Ecology’s Decision: 

Based on Modular Wetland Systems, Inc. application submissions, including the Technical 

Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level 

designation: 

1. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 

Treatment System for Basic treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 

wetland cell surface area. For moderate pollutant loading rates (low to medium density 

residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 

loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 

cartridge surface area. 

2. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 

Treatment System for Phosphorus treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 

wetland cell surface area. For moderate pollutant loading rates (low to medium density 

residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 

loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 

cartridge surface area. 

3. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 

Treatment System for Enhanced treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 

wetland cell surface area. For moderate pollutant loading rates (low to medium density 

residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 

loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 

cartridge surface area. 



4. Ecology approves the MWS - Linear Modular Wetland Stormwater Treatment System units 

for Basic, Phosphorus, and Enhanced treatment at the hydraulic loading rate listed above.  

Designers shall calculate the water quality design flow rates using the following procedures: 

 Western Washington: For treatment installed upstream of detention or retention, the 

water quality design flow rate is the peak 15-minute flow rate as calculated using the 

latest version of the Western Washington Hydrology Model or other Ecology-approved 

continuous runoff model. 

 Eastern Washington: For treatment installed upstream of detention or retention, the 

water quality design flow rate is the peak 15-minute flow rate as calculated using one of 

the three methods described in Chapter 2.2.5 of the Stormwater Management Manual 

for Eastern Washington (SWMMEW) or local manual. 

 Entire State: For treatment installed downstream of detention, the water quality design 

flow rate is the full 2-year release rate of the detention facility.  

5. These use level designations have no expiration date but may be revoked or amended by 

Ecology, and are subject to the conditions specified below. 

Ecology’s Conditions of Use: 

Applicants shall comply with the following conditions: 

1. Design, assemble, install, operate, and maintain the MWS – Linear Modular Wetland 

Stormwater Treatment System units, in accordance with Modular Wetland Systems, Inc. 

applicable manuals and documents and the Ecology Decision.  

2. Each site plan must undergo Modular Wetland Systems, Inc. review and approval before 

site installation.  This ensures that site grading and slope are appropriate for use of a MWS 

– Linear Modular Wetland Stormwater Treatment System unit. 

3. MWS – Linear Modular Wetland Stormwater Treatment System media shall conform to the 

specifications submitted to, and approved by, Ecology. 

4. The applicant tested the MWS – Linear Modular Wetland Stormwater Treatment System 

with an external bypass weir. This weir limited the depth of water flowing through the 

media, and therefore the active treatment area, to below the root zone of the plants. This 

GULD applies to MWS – Linear Modular Wetland Stormwater Treatment Systems whether 

plants are included in the final product or not. 

5. Maintenance: The required maintenance interval for stormwater treatment devices is often 

dependent upon the degree of pollutant loading from a particular drainage basin. Therefore, 

Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a 

particular model/size of manufactured filter treatment device. 

 Typically, Modular Wetland Systems, Inc. designs MWS - Linear Modular Wetland 

systems for a target prefilter media life of 6 to 12 months.  

 Indications of the need for maintenance include effluent flow decreasing to below the 

design flow rate or decrease in treatment below required levels. 

 Owners/operators must inspect MWS - Linear Modular Wetland systems for a minimum 

of twelve months from the start of post-construction operation to determine site-specific 



maintenance schedules and requirements. You must conduct inspections monthly during 

the wet season, and every other month during the dry season. (According to the 

SWMMWW, the wet season in western Washington is October 1 to April 30. According 

to SWMMEW, the wet season in eastern Washington is October 1 to June 30). After the 

first year of operation, owners/operators must conduct inspections based on the findings 

during the first year of inspections. 

 Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use 

methods capable of determining either a decrease in treated effluent flowrate and/or a 

decrease in pollutant removal ability. 

 When inspections are performed, the following findings typically serve as maintenance 

triggers:  

 Standing water remains in the vault between rain events, or 

 Bypass occurs during storms smaller than the design storm. 

 If excessive floatables (trash and debris) are present (but no standing water or 

excessive sedimentation), perform a minor maintenance consisting of gross solids 

removal, not prefilter media replacement. 

 Additional data collection will be used to create a correlation between pretreatment 

chamber sediment depth and pre-filter clogging (see Issues to be Addressed by the 

Company section below) 

6. Discharges from the MWS - Linear Modular Wetland Stormwater Treatment System units 

shall not cause or contribute to water quality standards violations in receiving waters.  

 

Applicant:    Modular Wetland Systems, Inc. 
Applicant's Address:  PO. Box 869  

Oceanside, CA 92054  

Application Documents:  

 Original Application for Conditional Use Level Designation, Modular Wetland System, 

Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011 

 Quality Assurance Project Plan: Modular Wetland system – Linear Treatment System 

performance Monitoring Project, draft, January 2011. 

 Revised Application for Conditional Use Level Designation, Modular Wetland System, 

Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011 

 Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data, 

April 2014 

 Technical Evaluation Report: Modular Wetland System Stormwater Treatment System 

Performance Monitoring, April 2014. 

  



Applicant's Use Level Request:  

General use level designation as a Basic, Enhanced, and Phosphorus treatment device in 

accordance with Ecology’s Guidance for Evaluating Emerging Stormwater Treatment 

Technologies Technology Assessment Protocol – Ecology (TAPE) January 2011 Revision. 

Applicant's Performance Claims:  

 The MWS – Linear Modular wetland is capable of removing a minimum of 80-percent 

of TSS from stormwater with influent concentrations between 100 and 200 mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 50-percent 

of Total Phosphorus from stormwater with influent concentrations between 0.1 and 0.5 

mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 30-percent 

of dissolved Copper from stormwater with influent concentrations between 0.005 and 

0.020 mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 60-percent 

of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30 

mg/l. 

Ecology Recommendations:  

 Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field-

testing, that the MWS - Linear Modular Wetland Stormwater Treatment System filter 

system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced 

treatment goals.  

Findings of Fact:  

Laboratory Testing 

The MWS-Linear Modular wetland has the: 

 Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a 

quarter-scale model with influent concentrations of 270 mg/L. 

 Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in 

laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0 

gpm per square foot of media. 

 Capability to remove 93 percent of dissolved Copper in a quarter-scale model with 

influent concentrations of 0.757 mg/L. 

 Capability to remove 79 percent of dissolved Copper in laboratory conditions with 

influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of 

media. 

 Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with 

influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media. 

 Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent 

concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media. 



Field Testing 

 Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model 

# MWS-L-4-13) from April 2012 through May 2013, at a transportation maintenance 

facility in Portland, Oregon. The manufacturer collected flow-weighted composite 

samples of the system’s influent and effluent during 28 separate storm events. The 

system treated approximately 75 percent of the runoff from 53.5 inches of rainfall 

during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland 

media) and 3gpm/sq ft. (prefilter). 

 Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339 

mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7) 

averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18), 

the upper 95 percent confidence interval about the mean effluent concentration was 

12.8 mg/L. 

 Total phosphorus removal for 17 events with influent TP concentrations in the range of 

0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent 

confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent. 

 The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for 

dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11). 

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for 

dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14) 

at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented 

the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93 

percent reduction in influent dissolved copper of 0.757 mg/L). 

 

Issues to be addressed by the Company:  

1. Modular Wetland Systems, Inc. should collect maintenance and inspection data for the 

first year on all installations in the Northwest in order to assess standard maintenance 

requirements for various land uses in the region. Modular Wetland Systems, Inc. should 

use these data to establish required maintenance cycles.  

2. Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth 

data for the first year of operation for all installations in the Northwest.  Modular 

Wetland Systems, Inc. will use these data to create a correlation between sediment depth 

and pre-filter clogging.  

Technology Description:  

Download at http://www.modularwetlands.com/  

Contact Information:  

Applicant:  Zach Kent 

BioClean A Forterra Company. 

398 Vi9a El Centro 

Oceanside, CA 92058  
zach.kent@forterrabp.com  

 

http://www.modularwetlands.com/
mailto:zach.kent@forterrabp.com


Applicant website: http://www.modularwetlands.com/  

 

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html   

 

Ecology:  Douglas C. Howie, P.E.  

Department of Ecology 

Water Quality Program  

(360) 407-6444 

douglas.howie@ecy.wa.gov   

Revision History 

Date Revision 

June 2011 Original use-level-designation document 

September 2012 Revised dates for TER and expiration 

January 2013 Modified Design Storm Description, added Revision Table, added 

maintenance discussion, modified format in accordance with Ecology 

standard 

December 2013 Updated name of Applicant 

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced 

treatment 

December 2015 Updated GULD to document the acceptance of MWS-Linear 

Modular Wetland installations with or without the inclusion of plants 

July 2017 Revised Manufacturer Contact Information (name, address, and 

email) 

 

http://www.modularwetlands.com/
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html
mailto:douglas.howie@ecy.wa.gov
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SA COSMAN & DAMIAN, LLC  Appendix D 
   

Attachment D: Calculations



Worksheet 1: Infiltration Feasibility Categorization 

Categorization of Infiltration Feasibility Condition Page 1 of 5 

Part 1: Physical Limitations of Infiltration 
 
Based on the criteria for physical limitations of infiltration described in Section 4.2.2.2, what 
level of physical feasibility of infiltration is the maximum that the BMP location will support? 

1 

Physical Infiltration Feasibility Category 
Mark 

applicable 
category 

Next step 

Full Infiltration of the DCV  Continue to Part 2 

Biotreatment with Partial Infiltration  Continue to Part 3 

Biotreatment with No Infiltration X 
Select and Utilize 

Biotreatment 
without Infiltration 

Provide summary of basis:  
 
LGC Geotechnical, Inc. has recommended that the site not infiltrate due hazards that can’t be 
mitigated against due to type D soils with low permeability located within a hillside area. See 
soils report in Attachment E.  
 
 
 
 
 
 
 
 
 
 
 
Summarize findings of studies, provide reference to studies, calculations, maps, data 
sources, etc. Provide narrative discussion of study/data source applicability. 



Categorization of Infiltration Feasibility Condition Page 2 of 5 

Part 2: Risks Limiting Full Infiltration of the DCV –Would infiltration of the 
full DCV introduce risks of undesirable consequences that cannot reasonably 
be mitigated? 

Yes No 

2 

Would infiltration of the DCV pose significant risk for 
groundwater related concerns? Use criteria described in Section 
4.2.2.3 and results from Worksheet 2 (Appendix C) to describe 
groundwater-related infiltration feasibility criteria.  

 

Provide basis: 
 
 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

3 
Would infiltration of the full DCV pose significant risk of 
increasing risk of geotechnical hazards that cannot be mitigated 
to an acceptable level? Use criteria described in Section 4.2.2.4. 

 

Provide basis: 
 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability.  

4 

Would infiltration of the DCV cause an increase in groundwater flow 
or decrease in surface runoff over predevelopment conditions that 
would cause impairment to downstream beneficial uses, such as 
change of seasonality of ephemeral washes or increased 
discharge of contaminated groundwater to surface waters? Use 
criteria in Section 4.2.2.5 

  

Provide basis: 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 



Categorization of Infiltration Feasibility Condition Page 3 of 5 

Part 2 (continued): Risks Limiting Full Infiltration of the DCV –Would 
infiltration of the full DCV introduce risks of undesirable consequences that 
cannot reasonably be mitigated? 

Yes No 

5 
Is there substantial evidence that infiltration of the DCV would result 
in a significant increase in I&I to the sanitary sewer that cannot be 
sufficiently mitigated? 

  

Provide basis: 
 
 
 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

6 Would infiltration of the DCV violate downstream water rights?  

Provide basis: 
 
 
 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

Part 2 
Result 

If the answer to all questions 2-6 are “No”, then the DMA is 
categorized as “Full Infiltration” for the purposes of LID BMP type 
selection. Describe finding.  
 
At the Preliminary/Conceptual WQMP phase, describe the additional 
design-phase testing required to confirm this determination and 
identify contingencies for final design.  
 
At the Final Project WQMP phase, identify any required construction-
phase testing and identify the design contingencies that should result 
based on construction-phase testing.  
 
If the answer to any of questions 2-6 is “Yes” then the site cannot be 
categorized as “Full Infiltration”. Continue to Part 3: Partial Infiltration 
Feasibility 

 



Categorization of Infiltration Feasibility Condition Page 4 of 5 

Part 3: Partial Infiltration Feasibility Criteria –Would infiltration of any 
appreciable volume of stormwater result in risks of undesirable consequences 
that cannot reasonably be mitigated? 

Yes No 

8 
Would use of biotreatment BMPs with partial infiltration pose 
significant risk for groundwater related concerns? Refer to 
criteria in Section 4.2.2.3 and Worksheet 1 (Appendix C) for guidance 
on groundwater-related infiltration feasibility criteria.  

  

Provide basis: 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

9 
Would the use of biotreatment BMPs with partial infiltration pose 
elevated risks of geotechnical hazards that cannot be mitigated 
to an acceptable level? Refer to Section 4.2.2.4. 

  

Provide basis: 
 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 

10 

Would the use of biotreatment BMPs with partial infiltration 
elevate risks or introduced conflicts related to groundwater 
balance, inflow and infiltration, or water rights? Refer to Section 
4.2.2.5. Note: this is uncommon and must be supported by site-
specific analysis if it is used as a basis to reject biotreatment with 
partial infiltration.  

  

Provide basis: 
 
 
 
 
 
Summarize findings of studies provide reference to studies, calculations, maps, data sources, 
etc. Provide narrative discussion of study/data source applicability. 



Categorization of Infiltration Feasibility Condition Page 5 of 5 

Part 3 
Result 

If the answer to all questions 8-10 are “No”, then the DMA is 
categorized as “Biotreatment with Partial Infiltration” for the purposes 
of LID BMP type selection. 
 
 
If the answer to any of questions 8-10 is “Yes” then the site is 
categorized as “Biotreatment with No Infiltration” for the purposes of 
LID BMP type selection. 

 

 



Drainage Management Area (DMA): TOTAL SITE

1 d= 0.825 inches

2a dHSC= 0 inches

2b dremainder= 0.825 inches

3a A= 15.57 acres

3b imp= 86 %

3c C= 0.795

3d DCV= 37,058 cu. ft.
Calculate runoff volume, DCV = (C x d remainder  x A x 43560 x 
(1/12))  (See Section E.2.2)

Simple Design Capture Volume

SIMPLE DCV 
WORKSHEET
Calculate Design Storm Volume

Enter design capture storm depth, d  (inches)

Enter the combined effect of provided HSCs, d HSC (inches) 
(based on Worksheet 4)

Calculate the remainder of the design capture storm depth, 
d remainder = d - d HSC

Enter DMA area tributary to BMP(s), A (acres) excluding any 
self-retaining areas

Enter DMA Imperviousness, imp (unitless) after removal of 
self-retaining areas

Calculate runoff coefficient, C  = (0.75 x imp)  + 0.15



Drainage Management Area: DMA Site

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 15.58 acres

6b imp= 86 %

6c C= 0.795

6d Q80%= 3.22 cfs

7 Qdesign= 4.830 cfs

8

9

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Enter DMA area tributary to BMP(s), A (acres)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Describe system, including features to maximize volume reduction (if applicable):

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.

Graphical Operations

Provide supporting graphical operations in figure above.



Drainage Management Area: DMA 1
BIO-7 A

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.23 acres

6b imp= 95 %

6c C= 0.860

6d Q80%= 0.27 cfs

7 Qdesign= 0.411 cfs

8

9

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Describe system, including features to maximize volume reduction (if applicable):

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

BIOFILTRATION BMPs 
SIZING WORKSHEET

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Calculate design flowrate, Qdesign= Q80% x 150%

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Enter DMA Imperviousness, imp (unitless)

Enter DMA area tributary to BMP(s), A (acres)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

BMP ID:

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Part 1: Determine the design storm intensity of the compact biofiltration BMP

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Assumed a Tc of 5 minutes.

Supporting Calculations

Provide time of concentration assumptions:

Graphical Operations

Provide supporting graphical operations in figure above.



Drainage Management Area: DMA 2
BIO-7 B

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.05 acres

6b imp= 95 %

6c C= 0.861

6d Q80%= 0.23 cfs

7 Qdesign= 0.352 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 3
BIO-7 C

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.73 acres

6b imp= 88 %

6c C= 0.807

6d Q80%= 0.36 cfs

7 Qdesign= 0.545 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 4
BIO-7 D

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.20 acres

6b imp= 54 %

6c C= 0.558

6d Q80%= 0.03 cfs

7 Qdesign= 0.043 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 5
BIO-7 E

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.46 acres

6b imp= 80 %

6c C= 0.751

6d Q80%= 0.09 cfs

7 Qdesign= 0.134 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 6
BIO-7 F

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.48 acres

6b imp= 95 %

6c C= 0.861

6d Q80%= 0.11 cfs

7 Qdesign= 0.162 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 7
BIO-7 G

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.87 acres

6b imp= 100 %

6c C= 0.900

6d Q80%= 0.20 cfs

7 Qdesign= 0.306 cfs

8

9

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 8
BIO-7 H

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.38 acres

6b imp= 98 %

6c C= 0.886

6d Q80%= 0.32 cfs

7 Qdesign= 0.476 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 9
BIO-7 J

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.88 acres

6b imp= 97 %

6c C= 0.881

6d Q80%= 0.20 cfs

7 Qdesign= 0.301 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 10
BIO-7 K

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.99 acres

6b imp= 97 %

6c C= 0.875

6d Q80%= 0.23 cfs

7 Qdesign= 0.338 cfs

8

9 Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 11
BIO-7 L

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.57 acres

6b imp= 90 %

6c C= 0.826

6d Q80%= 0.34 cfs

7 Qdesign= 0.505 cfs

8

9

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 12
BIO-7 M

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.96 acres

6b imp= 90 %

6c C= 0.823

6d Q80%= 0.42 cfs

7 Qdesign= 0.628 cfs

8

9

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 13
BIO-7 N

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 0.92 acres

6b imp= 89 %

6c C= 0.817

6d Q80%= 0.20 cfs

7 Qdesign= 0.294 cfs

8

9

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.



Drainage Management Area: DMA 14
BIO-7 P

1 Tc= 5 min

2 I1= 0.26 in/hr

3 Y2= 0.00 %

4 I2= 0.00 in/hr

5 Idesign_80%= 0.26 in/hr

6a A= 1.01 acres

6b imp= 65 %

6c C= 0.641

6d Q80%= 0.17 cfs

7 Qdesign= 0.253 cfs

8

9

Enter the time of concentration, Tc (min) (See E.2.3) 
(account for upstream detention by increasing Tc to a 
maximum 60 minutes per Section E.3.5.2 if detention is 
provided)

Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

BIOFILTRATION BMPs 
SIZING WORKSHEET BMP ID:
Part 1: Determine the design storm intensity of the compact biofiltration BMP

Describe system, including features to maximize volume reduction (if applicable):

Using Figure E-7 or the figure included in the worksheet, 
determine the design intensity at which the estimated time 
of concentration (Tc) achieves 80% capture efficiency, I1

Enter capture efficiency corresponding to upstream HSCs 
and/or upstream BMPs, Y2. Attach associated 
calculations.

Using Figure E-7, determine the design intensity at which 
the time of concentration (Tc) achieves the upstream 
capture efficiency(Y2), I2

Determine the design intensity that must be provided by 
BMP to achieve 80 percent capture, Idesign= I1-I2

Part 2: Calculate the design flowrate of the compact biofiltration BMP (Section E.2.6)

Enter DMA area tributary to BMP(s), A (acres)

Enter DMA Imperviousness, imp (unitless)

Calculate runoff coefficient, C = (0.75 x imp) + 0.15

Calculate flowrate to achieve 80 percent capture, Q80%= 
(c x Idesign x A)

Calculate design flowrate, Qdesign= Q80% x 150%

Part 3: Demonstrate that Supplemental Retention BMPs Conform to Volume Reduction 
Targets (Only DMAs Categorized as "Biotreatment with Partial Infiltration")

Summarize calculations to demonstrate that volume reduction targets are met, where feasible 
and applicable.



Worksheet 9: Flow-Based Compact Biofiltration with Supplemental Retention Method

Graphical Operations

Provide supporting graphical operations in figure above.

Supporting Calculations

Provide time of concentration assumptions:

Assumed a Tc of 5 minutes.
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General Model Information
Project Name: Malaspina Road

Site Name:

Site Address:

City: SAN JUAN CAPISTRANO

Report Date: 1/29/2020

Gage: Laguna Beach

Data Start: 10/01/1949

Data End: 09/30/2006

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2018/07/12

POC Thresholds

Low  Flow Threshold for POC1: 10 Percent of the 2 Year

High Flow Threshold for POC1: 10 Year
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Landuse Basin Data
Predeveloped Land Use

M,N,O,P,Q,R,S
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
Impervious,Mod(5-10) 5.34

 Impervious Total 5.34

 Basin Total 5.34

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

H,F,V,W
Bypass: No

GroundWater: No

Pervious Land Use acre
 A,Scrub,Steep(10-15) 1.59

 Pervious Total 1.59

Impervious Land Use acre
Impervious,Mod(5-10) 1.84

 Impervious Total 1.84

 Basin Total 3.43

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing



Malaspina Road 1/29/2020 11:34:34 AM Page 6

Mitigated Routing
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 5.34

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.59
Total Impervious Area: 1.84

Flow Frequency Method: Cunnane

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 5.014565
5 year 6.377922
10 year 7.833882
25 year 9.08618

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 1.937365
5 year 2.430261
10 year 3.041172
25 year 3.751238
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.5015 8250 1766 21 Pass
0.5755 7201 1357 18 Pass
0.6496 6278 1024 16 Pass
0.7237 5462 782 14 Pass
0.7977 4703 617 13 Pass
0.8718 4113 497 12 Pass
0.9458 3560 403 11 Pass
1.0199 3150 333 10 Pass
1.0940 2776 281 10 Pass
1.1680 2460 239 9 Pass
1.2421 2177 202 9 Pass
1.3162 1976 178 9 Pass
1.3902 1785 148 8 Pass
1.4643 1605 128 7 Pass
1.5384 1455 106 7 Pass
1.6124 1301 94 7 Pass
1.6865 1190 83 6 Pass
1.7606 1075 70 6 Pass
1.8346 955 66 6 Pass
1.9087 859 54 6 Pass
1.9828 770 43 5 Pass
2.0568 700 39 5 Pass
2.1309 652 34 5 Pass
2.2049 585 28 4 Pass
2.2790 536 24 4 Pass
2.3531 494 21 4 Pass
2.4271 456 20 4 Pass
2.5012 422 17 4 Pass
2.5753 389 15 3 Pass
2.6493 358 15 4 Pass
2.7234 331 14 4 Pass
2.7975 301 12 3 Pass
2.8715 280 9 3 Pass
2.9456 257 9 3 Pass
3.0197 238 9 3 Pass
3.0937 224 8 3 Pass
3.1678 213 7 3 Pass
3.2419 194 6 3 Pass
3.3159 179 5 2 Pass
3.3900 169 5 2 Pass
3.4641 152 5 3 Pass
3.5381 143 5 3 Pass
3.6122 132 4 3 Pass
3.6862 126 4 3 Pass
3.7603 118 3 2 Pass
3.8344 113 3 2 Pass
3.9084 106 3 2 Pass
3.9825 101 2 1 Pass
4.0566 96 2 2 Pass
4.1306 86 2 2 Pass
4.2047 84 2 2 Pass
4.2788 79 2 2 Pass
4.3528 75 2 2 Pass
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4.4269 68 2 2 Pass
4.5010 64 1 1 Pass
4.5750 61 1 1 Pass
4.6491 57 1 1 Pass
4.7232 56 1 1 Pass
4.7972 53 0 0 Pass
4.8713 52 0 0 Pass
4.9454 48 0 0 Pass
5.0194 44 0 0 Pass
5.0935 43 0 0 Pass
5.1675 41 0 0 Pass
5.2416 39 0 0 Pass
5.3157 39 0 0 Pass
5.3897 34 0 0 Pass
5.4638 32 0 0 Pass
5.5379 30 0 0 Pass
5.6119 29 0 0 Pass
5.6860 28 0 0 Pass
5.7601 23 0 0 Pass
5.8341 21 0 0 Pass
5.9082 20 0 0 Pass
5.9823 17 0 0 Pass
6.0563 17 0 0 Pass
6.1304 16 0 0 Pass
6.2045 16 0 0 Pass
6.2785 16 0 0 Pass
6.3526 16 0 0 Pass
6.4266 15 0 0 Pass
6.5007 14 0 0 Pass
6.5748 14 0 0 Pass
6.6488 14 0 0 Pass
6.7229 13 0 0 Pass
6.7970 13 0 0 Pass
6.8710 13 0 0 Pass
6.9451 12 0 0 Pass
7.0192 11 0 0 Pass
7.0932 10 0 0 Pass
7.1673 8 0 0 Pass
7.2414 8 0 0 Pass
7.3154 8 0 0 Pass
7.3895 8 0 0 Pass
7.4636 8 0 0 Pass
7.5376 8 0 0 Pass
7.6117 8 0 0 Pass
7.6858 8 0 0 Pass
7.7598 8 0 0 Pass
7.8339 8 0 0 Pass
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Water Quality
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1949 10 01        END    2006 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   Malaspina Road.wdm
MESSU      25   PreMalaspina Road.MES
           27   PreMalaspina Road.L61
           28   PreMalaspina Road.L62
           30   POCMalaspina Road1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       2
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        M,N,O,P,Q,R,S               MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
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  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    2     Impervious,Mod(5-10)    1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    2         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    2         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    2         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    2            100       0.1       0.1      0.09
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    2              0         0
  END IWAT-PARM3



Malaspina Road 1/29/2020 11:35:20 AM Page 16

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    2              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
M,N,O,P,Q,R,S***
IMPLND   2                        5.34     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES
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EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1949 10 01        END    2006 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   Malaspina Road.wdm
MESSU      25   MitMalaspina Road.MES
           27   MitMalaspina Road.L61
           28   MitMalaspina Road.L62
           30   POCMalaspina Road1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       3
      IMPLND       2
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        H,F,V,W                     MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    3     A,Scrub,Steep(10-15)    1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    3         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    3         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    3         0    0    0    1    0    0    0    0    1    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    3              0       4.5     0.045       300      0.15       0.8     0.955
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    3             40        35         2         2         0      0.03         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    3              0       0.5       0.3       2.6       0.4         0
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
    3       0.5  0.5  0.5  0.6 0.65 0.65 0.65 0.65 0.65 0.65 0.55  0.5
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
    3      0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13    0
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    3              0         0      0.05         0       0.9       0.3      0.01
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    2     Impervious,Mod(5-10)    1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    2         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    2         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    2         0    0    0    0    0    
  END IWAT-PARM1
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  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    2            100       0.1       0.1      0.09
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    2              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    2              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
H,F,V,W***
PERLND   3                        1.59     COPY   501     12
PERLND   3                        1.59     COPY   501     13
IMPLND   2                        1.84     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
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  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2020; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com


Water Quality Management Plan (WQMP) 
Creekside 
   

 

SA COSMAN & DAMIAN, LLC  Appendix E 
   

Attachment E:  Soils Report 
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