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SECTION 1 DISCRETIONARY PERMIT(S) AND WATER QUALITY 

CONDITIONS 

 

PROJECT INFORMATION 

Permit/Application 

No.  
PA19-0058 

Site Address 

Tract/Parcel Map 

No. 

26126 Victoria Boulevard 

Dana Point, CA 92624 

Tract No. 735 

Additional 

Information/ 

Comments 

The project is located on the southeast corner of Victoria Blvd and 

Sepulveda Ave in the City of Dana Point.  

WATER QUALITY CONDITIONS OF APPROVAL OR ISSUANCE 

Discretionary 

Permit(s): 

ENG19-0462 

Water Quality 

Conditions from 

prior approvals or 

applicable 

watershed-based 

plans 

 

Pending – To be provided in Final WQMP  

 

City of Dana Point Water Quality Requirements for Development Projects 

All priority projects shall meet Water Quality Management Plan (WQMP) 

and Hydromodification Management Plan (HMP) requirements as 

described in the documents and tools below.  The project's WQMP is a 

plan for minimizing the adverse effects of urbanization on site hydrology, 

runoff flow rates and pollutant loads.  Hydromodification management 

measures address the changes in the magnitude and frequency of stream 

flows and associated sediment load due to urbanization or other changes 

in the watershed land use and hydrology and the resulting impacts on 

receiving channels, such as erosion, sedimentation and potentially 

degradation of in-stream habitat. 

Note:  The Preliminary WQMP (pWQMP) is required as part of the 

Project Application.  An application will not be deemed complete without 

a pWQMP.  It should be noted that the pWQMP is not a "conceptual" 

document in the normal sense of the word and requires detailed 

engineering sizing calculations and location details for selected BMPs. 
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SECTION 2 PROJECT DESCRIPTION 

 

2.1 PROJECT DESCRIPTION 

DESCRIPTION OF PROPOSED PROJECT 

Site Location: 

The project is located at 26126 Victoria Boulevard, Dana Point, CA 92624.  

The project is bounded by Victoria Blvd to the northeast, Sepulveda Ave to 

the northwest and La Playa Ave and Pacific Coast Highway (PCH) to the 

south.  

 

Project Area (ft
2

):  

240,263 ft
2

 
Number of Dwelling Units:  306 SIC Code:  N/A 

Narrative Project 

Description: 

The project site is currently developed and being utilized as a storage facility.  

Existing buildings and parking lots will be demolished and replaced with a 2 

to 5-story on-grade wrap-style luxury apartment community which will wrap 

around a 6.5-level parking structure. The parking structure will provide 524 

residential spaces and 62 visitor spaces for a total of 586 parking spaces. 

The apartment complex will consist of 36 studios, 153 one-bedroom units, 

105 two-bedroom units, and 12 three-bedroom units for a total of 306 

dwelling units.   
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DESCRIPTION OF PROPOSED PROJECT 

The proposed residential building will include a leasing office, lobby, bike 

spa, and boardwalk storage room in the western/southwestern portion of the 

building.  Six outdoor courtyards are proposed surrounding the proposed 

amenities. In addition, roof deck amenities that will include a pool & spa are 

proposed.  All details are subject to change and will be finalized in the Final 

WQMP.   

Outdoor activities are anticipated with passive uses in the common 

landscaped areas surrounding the building, within the proposed 

courtyard/amenity areas, for recreational and open space purposes. All 

vehicular parking will be located in the proposed parking structure. No 

outdoor storage of materials is anticipated.  All other outdoor areas will be 

used for walkways, common areas and landscaping, and other passive 

recreational purposes. 

No outdoor storage of materials is anticipated (materials will be stored 

indoors). Materials anticipated to be stored on-site include those associated 

with residential developments (i.e. cleaning products, storage, etc.); 

however, no hazardous wastes will be stored on-site. Trash will be managed 

indoors by one trash room in the ground-level parking structure.  An at-

grade trash staging area will be located next to the parking structure 

entrance on the southerly portion of the parking structure.   

Outdoor trash receptacles will be provided throughout the common areas of 

the site for the tenants to dispose of their refuse in a proper manner, and 

property maintenance will provide trash and waste material removal to 

maintain a trash-free property.  All wastes shall be collected and properly 

disposed of off-site. 

The site is not anticipated to have any loading docks, outdoor storage areas, 

community car wash racks, equipment wash areas, or food preparation 

areas associated with food service establishments.  A pet spa/wash area will 

be provided indoors in the southern portion of the proposed residential 

building and will be plumbed to sewer.  The proposed rooftop pool & spa 

will also drain to sewer.  Additional details on these proposed features will 

be provided in the Final WQMP). 

The potential stormwater or urban runoff pollutants reasonably expected to 

be associated with the project include Suspended Solids, Nutrients, 

Bacteria/Virus/Pathogens, Pesticides, Oil and Grease, Trash and Debris, 

and Dry Weather Runoff.  

Project Area 

Pervious Impervious 

Area  

(acres or sq ft) 
Percentage 

Area  

(acres or sq 

ft) 

Percentage 

Pre-Project 

Conditions 
0.55 10% 4.97 90% 
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DESCRIPTION OF PROPOSED PROJECT 

Post-Project 

Conditions 
0.62 11% 4.90 89% 
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2.2 POST-DEVELOPMENT DRAINAGE CHARACTERISTICS 

Under proposed conditions, runoff will follow existing drainage patterns.  A proposed storm drain system 

will route low flows to one of seven Modular Wetland Systems (MWS) for water quality treatment while 

high flows by-pass the system. Both treated and high flows will tie into an existing 30” or 36” storm 

drain system, exiting the site along Sepulveda Ave and Victoria Blvd. The drainage is then conveyed by 

a public storm drain system to the San Juan Creek, an Orange County Flood Control District (OCFCD) 

Channel, and ultimately out to the Pacific Ocean.  Runoff from the adjacent 1 Freeway slope in the 

southern portion of the project site will be diverted around the site via new gutter and will continue to 

drain to Sepulveda Ave similar to existing conditions. 

 

2.3 PROPERTY OWNERSHIP/MANAGEMENT 

PROPERTY OWNERSHIP/MANAGEMENT 

Public Streets City of Dana Point 

Private Streets Toll Brothers Apartment Living  

Landscaped Areas Toll Brothers Apartment Living  

Buildings Toll Brothers Apartment Living  

Storm Drain Toll Brothers Apartment Living  

Structural BMPs Toll Brothers Apartment Living  

 

The Owner, Toll Brothers Apartment Living, shall assume all BMP maintenance and inspection 

responsibilities for the proposed project. Inspection and maintenance responsibilities are outlined in 

Attachment B of this report. 
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SECTION 3 SITE & WATERSHED CHARACTERIZATION 

 

3.1 SITE CONDITIONS 

3.1.1 Existing Site Conditions 

The project site is currently developed and being utilized as a storage facility.  It is also being used as 

bus parking for the Capistrano Unified School District and consists of surface parking lots, along with 

various school district maintenance and facility buildings. The address is 26126 Victoria Boulevard 

Dana Point, CA 92624 (APN 668-361-01).  The surrounding development includes churches to the 

west, a fire station to the east, an existing mobile home park to the north as well as commercial 

development to the northeast.  Per the City of Dana Point General Plan, the site’s land use is Community 

Facility and is zoned CF (Community Facility). 

 

The existing site has varying elevations with the highest point located at the easterly corner and lowest 

point near the westerly corner of the site.  The site drainage mostly flows in a south westerly direction. 

Runoff sheet flows across the site in that southerly direction and discharges onto Sepulveda Ave. This 

portion of Sepulveda Ave. also receives runoff from an offsite portion of the 1 freeway slope.  From 

there, drainage flows along Sepulveda Ave until it is intercepted by a catch basin and culvert near the 

southwest corner of the property. The drainage is then conveyed by a public storm drain system to the 

San Juan Creek, an Orange County Flood Control District (OCFCD) Channel, and ultimately out to 

the Pacific Ocean. 

 

The existing storm drain system begins as a 21” RCP at the upstream reach, near the intersection of 

Victoria Boulevard and Camino Capistrano. The storm drain continues as a 24” RCP westerly on Victoria 

Boulevard, toward Sepulveda Avenue, where it becomes a 30” RCP. The storm drain then turns southerly 

on Sepulveda Avenue, where it becomes a 36” RCP before discharging into a headwall at the south 

end of Sepulveda Avenue. Based on the topography of the site, it appears that the property is tributary 

to this storm drain system. 

 

EXISTING LAND USES 

Land Use Description 
Total Area 

(acres) 

Impervious 

Area (acres) 

Pervious Area 

(acres) 

Imperviousness 

(%) 

Commercial  5.52 4.97 0.55 90 

Total 5.52 4.97 0.55 90 

 

3.1.2 Infiltration-Related Characteristics 

3.1.2.1  Hydrogeologic Conditions 

Groundwater was encountered approximately 16 to 20 feet below the existing ground surface during a 

field investigation conducted by Geocon West, Inc. in March 2019. Review of the Seismic Hazard Zone 

Report for the Dana Point 7.5 Minute Quadrangle (California Division of Mines and Geology [CDMG], 

2001) indicates the historically highest groundwater level in the area is approximately 5 feet beneath 
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the ground surface. The Geotech report advises, “Considering the historic high groundwater level and 

the depth to groundwater observed in the borings, groundwater may be encountered during 

construction. It is not uncommon for groundwater levels to vary seasonally or for groundwater seepage 

conditions to develop where none previously existed, especially in impermeable fine-grained soils which 

are heavily irrigated or after seasonal rainfall.”  

 

3.1.2.2  Soil and Geologic Infiltration Characteristics 

The geotechnical investigation, performed by Geocon West, Inc. in March 2019, found the site is 

underlain with artificial fill, Holocene age stream alluvial deposits, and by late Miocene to early Pliocene 

Capistrano Formation. The artificial fill was encountered to a maximum depth of 5 feet below ground 

surface (bgs) and consist of brown, gray brown, and reddish brown, sandy silty clay, clayey silt, and 

clayey silty sand. It is noted that there was previously abandoned underground storage tanks onsite that 

were removed from the northeast corner of the site. The backfill material for these excavations is 

classified as undocumented artificial fill. Alluvial deposits were found underneath the fill and consist of 

brown to dark brown to gray to olive brown, interbedded sandy clayey silt, silty clay, and clayey sand. 

Capistrano Formation was encountered at depths of approximately 40, 25, and 35 feet bgs. Where 

encountered, the bedrock consists of clayey and sandy siltstone and silty sandstone. In general, the unit 

generally consists of a stiff to hard siltstone to claystone that is highly expansive.  

 

According to Figure 9.9a of the TGD, the project site is partially located in Hydrologic Soil Group (HSG) 

D soils (see Attachment C). The figure below from the Web Soil Survey shows the estimated boundary 

of the HSG D soils (Map Unit Symbol 102).  
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There is a LUST Cleanup Site within 250 feet of the project site. CUSD Transportation Yard 

(T0605902398) was discovered to have leaking underground storage tanks and was reported in 

December of 1989. The main contaminant of concern was gasoline and it posed a threat to other 

groundwater (uses other than drinking water such as municipal, agricultural, and industrial). The 

petroleum release was remediated and the case was closed as of July 26, 2000.  
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3.1.2.3  Geotechnical Conditions 

Overall, the geotechnical conditions of the project site are not favorable to infiltration. In addition to 

poor infiltrating soils, the State of California Seismic Hazard Zone Map for the Dana Point Quadrangle 

(CDMG, 2001) indicates that the site is located within an area designated as having a potential for 

liquefaction, mostly likely due to shallow groundwater levels, a primary factor controlling liquefaction.  

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear 

strength during strong ground motions.   

 

The topography at the site is relatively flat with no pronounced highs or lows.  Offsite slopes bounding  

the southwestern portion of the property range from 12 feet on the southwest to 45 feet at the northeast  

corner.  This offsite drainage will be diverted around the project via concrete v-gutter. 

 

The site is not located within an area identified as having a potential for seismic slope instability (CDMG,  

2001). There are no known landslides near the site, nor is the site in the path of any known or potential  

landslides. Therefore, the potential for slope stability hazards to adversely affect the proposed  

development is considered low. 

 

The site is located within a coastal area and therefore, tsunamis, seiches, and flooding are considered  

possible geologic hazards in the site vicinity. The site is not located within the tsunami inundation area  

(CEMA, 2009), therefore, the risk of tsunami inundation is considered unlikely. 

 

3.1.2.4  Summary of Infiltration Opportunities and Constraints of Existing Site 

Full and partial infiltration is considered infeasible on the project site due to several limiting site 

conditions. According to Section 4.2.2.3 of the TGD, full and partial infiltration of the DCV is prohibited 

if seasonally high groundwater or mounded groundwater is less than 5 feet below the designed bottom 

of the infiltration facility.  As stated in Section 3.1.2.1, seasonally high groundwater is 5 feet below 

ground surface making infiltration infeasible.  

 

In addition to shallow groundwater and clayey soils, the site is also subject to liquefaction. Section 

4.2.2.4 notes that full infiltration in locations less than 50 feet away from slopes steeper than 15 percent 

poses a significant risk. Variable slopes are present offsite and border the project site to the south east.  

 

Lastly, Geotracker found past contamination onsite. Although the case has been closed, past 

contamination and shallow groundwater are major concerns for implementing infiltration BMPs and 

potentially contaminating groundwater. Full and partial infiltration has been deemed infeasible. BMPs 

will be designed as biotreatment with no infiltration.  

 

3.2 PROPOSED SITE DEVELOPMENT ACTIVITIES 

The Development Area – that is the area to be disturbed within project grading limits – encompasses 

approximately 5.52 acres that is currently existing commercial buildings and parking lots to be 

demolished and replaced with the proposed residential building, landscaped areas and walkways. The 

proposed building will consist of two to five stories of dwelling units above ground wrapped around a 

six and half story parking garage. The building includes approximately 306 proposed residential units 

with roughly 586 parking stalls for tenants and guests. A total of approximately 4.69 acres of the 
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property will end up as impervious surface, resulting in a proposed imperviousness of 89%.  Additional 

details will be provided in the Final WQMP. 

 

3.2.1 Overview of Site Development Activities 

The proposed development of the project site involves the demolition of the existing buildings and 

parking lots and the construction of a new residential building that includes residential units and an 

enclosed parking garage.  The construction of the proposed residential building will result in slightly less 

impervious surface than the in the existing condition (89% impervious proposed versus 90% impervious 

existing). The stormwater runoff from the proposed development will end up in the same existing storm 

sewer system on Sepulveda Ave. as the runoff under existing conditions and will continue to enter San 

Juan Creek. 

 

3.2.2. Project Attributes Influencing Stormwater Management 

There are no outdoor trash enclosures on the project site as the site’s trash enclosure will be located 

indoors within the proposed building’s parking levels. No loading docks, outdoor storage areas, vehicle 

wash areas, or hazardous materials storage are proposed on the project site. Parking will be provided 

for the proposed residential building via garage parking structure. Native vegetation will be provided 

on the project site to minimize the amount of imperviousness proposed and minimize the potable water 

demands for irrigation. 

 

PROPOSED LAND USES 

Land Use Description 
Total Area 

(acres) 

Impervious 

Area (acres) 

Pervious Area 

(acres) 

Imperviousness 

(%) 

Residential  5.52 4.90 0.62 89% 

Total 5.52 4.90 0.62 89% 

 

3.2.3 Effects on Infiltration and Harvest and Use Feasibility 

Harvest and reuse (a.k.a. Rainwater Harvesting) BMPs are LID BMPs that capture and store storm water 

runoff for later se. Per Section 4.2.3 of the South OC TGD, projects are required to consider harvest 

and use if the reliable wet season demand for harvest water is adequate to use the DCV (Design Capture 

Volume) within 48 hours. 

 

In order to quantify harvested water demand for the common area of the project, the Modified Estimate 

Applied Water Use (EAWU) method was used, consistent with Appendix F of the South OC TGD (dated 

September 28, 2017). 

 

The Modified EAWU method is modified from the OC Irrigation Code (County Ordinance No. 09-010) 

to account for the wet season demand and storm events (assuming that no irrigation would be applied 

for approximately 30% of the days in the wet season). 

 

The equation used to calculate the Modified EAWU is: 
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𝑀𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝐸𝐴𝑊𝑈 =  
(𝐸𝑇𝑜𝑤𝑒𝑡 × 𝐾𝐿 × 𝐿𝐴 × 0.015)

𝐼𝐸
 

 

Where: 

𝑀𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝐸𝐴𝑊𝑈 = estimated daily average water use during wet season 

𝐸𝑇𝑜𝑤𝑒𝑡 = average reference ET from November through April (inches per month) per Table F-

2 of the TGD 

𝐾𝐿 = landscape coefficient (Table F-4 of the TGD) 

𝐿𝐴 = landscape area irrigated with harvested water (square feet) 

𝐼𝐸 = irrigation efficiency (assumed at 90%) 

 

Note: in the equation, the coefficient (0.015) accounts for unit conversions and shut down of irrigation 

during and for three days following a significant precipitation event.  

 

For a system to be considered “feasible”, the reliable wet season demand for harvested water must be 

adequate to use the DCV within 48 hours. 

 

The overall project site was evaluated using the impervious/pervious land area ratios and planting types 

to estimate the feasibility for harvest and reuse systems on-site. A Landscape Coefficient (KL) of 0.55 

was used in the calculations to represent a blend of both conservation landscape design and active turf 

area. The following table summarizes the estimated applied water use for the project site. 

 

ESTIMATED APPLIED WATER USE (EAWU) FOR COMMON AREA LANDSCAPING 

Drainage 

Area & 

Landscape 

Type 

Total Area 

(ac) 
% Imp 

Imp 

Tributary 

(ac) 

Irrigated 

LS Area 

(ac) 

ETowet

(1) 

(in/mo) 
KL

(2)
 

Modified 

EAWU 

(gpd) 

Blended 5.52 0.89 4.90 0.62 2.75 0.55 667 

Design Capture Volume 

(gal) 
98,082 

Drawdown 

(days) 
147 

Is Drawdown of DCV 

<48 hours? 
No 

Notes: 

1 Per Table F-2 for Laguna Beach (similar climate type), South OC Technical Guidance Document, September 28, 2017. 

2 Per Table F-4 of the South OC Technical Guidance Document, September 28, 2017. An assumed KL of 0.55 was used to 

represent a blend of both conservation landscape design and active turf areas. 

 

As shown above, the project does not have sufficient water demand during the wet season to support 

harvest and reuse. There is insufficient irrigation demand to drawdown the DCV in 48 hours. 

 

3.3 RECEIVING WATERBODIES 

Known 303(d) Listed pollutants for the receiving water bodies include: 

 

• San Juan Creek: Benthic Community Effects, DDE, Indicator Bacteria, Phosphorus, Selenium, 

Nitrogen, Dissolved Oxygen, Toxicity 

• San Juan Creek (mouth): Cadmium, Copper, Indicator Bacteria, Nickel, Ammonia 
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TMDLs (Total Maximum Daily Load) for the receiving water bodies include: 

 

• San Juan Creek: Benthic Community Effects (est. 2005), DDE (est. 2005), Indicator Bacteria 

(est. 2005), Phosphorus (est. 2005), Selenium (est. 2005), Nitrogen (est. 2005), Dissolved 

Oxygen (est. 2005), Toxicity (est. 2005) 

• San Juan Creek (mouth): Cadmium (est. 2005), Copper (est. 2005), Indicator Bacteria (est. 

2011), Nickel (est. 2005), Nitrogen Ammonia (est. 2005) 

 

There are no Environmentally Sensitive Areas (ESAs) or Areas of Special Biological Significance (ASBS) 

within the project site or within the project site’s vicinity. 

 

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 No Other 

Nutrients Yes Yes No 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 Yes No No 

Trash and Debris Yes No No Other 

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 (select one): 

 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 
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 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. 

 

The project will not be subject to hydromodification mitigation measures, as it discharges to San Juan 

Creek, which is an engineered, large river, and is exempted by the South Orange County Dana Point 

Exemption Map (see Attachment C). 

 

3.6 CRITICAL COURSE SEDIMENT YIELD AREAS  

Not Applicable. The project is not located in an area of high course sediment yield. Refer to the South 

Orange County Potential Course Sediment San Juan Creek Exhibit in Attachment C. 
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SECTION 4 SITE PLAN AND DRAINAGE PLAN 

 

4.1 DRAINAGE MANAGEMENT AREA DELINEATION 

In accordance with the South Orange County Model WQMP and Technical Guidance Document 

(TGD), the project site has been divided into Drainage Management Areas (DMAs) to be utilized for 

defining drainage areas and sizing LID and other treatment control BMPs.  The DMAs were primarily 

delineated based on the building’s roof drainage, as most of the project site is comprised of the building 

footprint. As full and partial infiltration is considered to be infeasible for the project site, seven proprietary 

biotreatment units are proposed throughout the site to address water quality treatment.  

 

Runoff from DMAs 1-7 will be directed to Modular Wetland System units for water quality treatment. A 

diversion structure will divert low flows to the MWS unit while high flows will by-pass the system and exit 

onto Sepulveda Ave.   

  

The DCVs for each DMA are summarized in the table below.  These have been derived utilizing the 

“Simple Method” in accordance with the TG Section E.3.1.  Actual BMP sizing requirements, including 

80 percent capture flowrates, and other design details for the specific BMPs proposed are provided in 

Section 4.3 below.  Locations of DMAs and associated LID and treatment BMPs are identified on the 

exhibits in Attachment C.  Additional calculations and TGD Worksheets are provided in Attachment D.  

 

DRAINAGE MANAGEMENT AREAS (DMAs) 

DMA BMP 
Drainage 

Area (ac) 
% Imp. 

Design 

Storm 

Depth (in) 

Simple 

Method 

DCV (ft
3

) 

DMA 1 
BIO-7: Proprietary 

Biotreatment 
1.16 85% 0.8 2,654 

DMA 2 
BIO-7: Proprietary 

Biotreatment 
0.81 85% 0.8 1,854 

DMA 3 
BIO-7: Proprietary 

Biotreatment 
0.41 95% 0.8 1,028 

DMA 4 
BIO-7: Proprietary 

Biotreatment 
0.33 85% 0.8 755 

DMA 5 
BIO-7: Proprietary 

Biotreatment 
1.10 100% 0.8 2,875 

DMA 6 
BIO-7: Proprietary 

Biotreatment 
0.74 85% 0.8 1,693 

DMA 7 
BIO-7: Proprietary 

Biotreatment 
0.97 85% 0.8 2,220 

Total -- 5.52 89% 0.8 13,113 
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4.2 OVERALL SITE DESIGN BMPS 

Minimize Impervious Area  

Impervious surfaces have been minimized by incorporating landscaped areas throughout the site 

surrounding the proposed building. Landscaping will be provided throughout the site within the common 

areas as well as around the perimeter of the building. 

 

Maximize Natural Infiltration Capacity 

This BMP is not applicable as the project site is not suitable for infiltration. 

 

Preserve Existing Drainage Patterns and Time of Concentration 

Runoff from the site will continue to flow similar to existing conditions.  Low-flows and first-flush runoff 

will drain to modular wetland systems for water quality treatment via biofiltration.  

 

Disconnect Impervious Areas 

Landscaping will be provided around the perimeter of the building and in the courtyard areas. Runoff 

from the site will flow through proprietary biofiltration systems for water quality treatment.  

 

Protect Existing Vegetation and Sensitive Areas 

Under the existing conditions, the majority of the site has been developed and there are not existing 

vegetation or sensitive areas to protect.   

 

Revegetate Disturbed Areas 

All disturbed areas on the project site will either be paved or landscaped. 

 

Soil Stockpiling and Site Generated Organics 

As part of the grading and stockpiling activities on the site, organic materials that are suitable for 

assisting with the re-vegetation of the site will be collected, stored and then reused during planting of 

the site, where feasible. 

 

Firescaping 

The proposed project is designed to meet the Orange County Fire Authority’s fuel modification 

standards. 

 

Water Efficient Landscaping 

Xeriscape landscaping is not proposed for the project. However, native and/or tolerant landscaping will 

be incorporated into the site design consistent with City guidelines. 

 

Slopes and Channel Buffers 

This BMP does not apply to the project site as the site is relatively flat and there are no slopes to be 

protected. 
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4.3 DMA CHARACTERISTICS AND SITE DESIGN BMPS 

Following is a detailed description of each Drainage Management Area as delineated on HMP Proposed 

Condition and the WQMP Exhibits in Attachment C. 

 

4.3.1 DMA 1 

DMA 1 is located in the northern portion of the project site and has a total area of 1.16 acres with an 

assumed imperviousness of 85%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways and seating areas in Courtyard C and D along with 

ornamental landscaping and building roof runoff. Runoff from this drainage area will be piped to a 

Modular Wetland System on the north side of the site along Victoria Blvd. Low flows will be treated via 

biotreatment while high flows will bypass treatment via a diversion structure. All flows will connect to the 

existing storm line along Victoria Blvd before draining into San Juan Creek.   

 

4.3.2 DMA 2 

DMA 2 is located in the northern portion of the project site and has a total area of 0.81 acres with an 

assumed imperviousness of 85%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways and seating areas in Courtyard A and B along with 

ornamental landscaping and building roof runoff. Runoff from this drainage area will be piped to a 

Modular Wetland System on the north corner of the site along Victoria Blvd. Low flows will be treated 

via biotreatment while high flows will bypass treatment via a diversion structure. All flows will connect to 

the existing storm line along Victoria Blvd before draining into San Juan Creek.   

 

4.3.3 DMA 3 

DMA 3 is located in the south west portion of the project site and has a total area of 0.41 acres with 

an assumed imperviousness of 95%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways, ornamental landscaping and building roof runoff. 

Runoff from this drainage area will be piped to a Modular Wetland System on the southwest side of the 

site along Sepulveda Ave. Low flows will be treated via biotreatment while high flows will bypass 

treatment via a diversion structure. All flows will connect to the existing storm line along Sepulveda Ave 

before draining into San Juan Creek.   

 

4.3.4 DMA 4 

DMA 4 is located in the north east portion of the project site and has a total area of 0.33 acres with an 

assumed imperviousness of 85%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways, ornamental landscaping and building roof runoff. 

Runoff from this drainage area will be piped to a Modular Wetland System on the east side of the site 
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along PCH. Low flows will be treated via biotreatment while high flows will bypass treatment via a 

diversion structure. All flows will connect to the existing storm line along Sepulveda Ave before draining 

into San Juan Creek.   

 

4.3.5 DMA 5 

DMA 5 is located in the center portion of the project site and has a total area of 1.10 acres with an 

assumed imperviousness of 100%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of mostly building roof runoff. Runoff from this drainage area will 

be piped to a Modular Wetland System on the southeast side of the site along PCH. Low flows will be 

treated via biotreatment while high flows will bypass treatment via a diversion structure. All flows will 

connect to the existing storm line along Sepulveda Ave before draining into San Juan Creek.   

 

4.3.6 DMA 6 

DMA 6 is located in the south portion of the project site and has a total area of 0.74 acres with an 

assumed imperviousness of 85%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways and seating areas in Courtyard E along with 

ornamental landscaping and building roof runoff. Runoff from this drainage area will be piped to a 

Modular Wetland System on the southwest side of the site along PCH. Low flows will be treated via 

biotreatment while high flows will bypass treatment via a diversion structure. All flows will connect to the 

existing storm line along Sepulveda Ave before draining into San Juan Creek.   

 

4.3.7 DMA 7 

DMA 7 is located in the southwest portion of the project site and has a total area of 0.97 acres with an 

assumed imperviousness of 85%. Calculations are based on this conservative impervious ratio for 

residential land use. This ratio is subject to change in final design with updated landscape architect 

plans. This drainage area will consist of walkways and seating areas in Courtyard F along with 

ornamental landscaping and building roof runoff. Runoff from this drainage area will be piped to a 

Modular Wetland System on the southwest side of the site along PCH. Low flows will be treated via 

biotreatment while high flows will bypass treatment via a diversion structure. All flows will connect to the 

existing storm line along Sepulveda Ave before draining into San Juan Creek.   
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4.3.8 DMA Summary 

 

DRAINAGE MANAGEMENT AREAS 

DMA 

(Number/Description) 

Total 

Area 

(acres) 

Imperviousness 

(%) 

Infiltration 

Feasibility Category 

(Full, Partial or No 

Infiltration) 

Hydrologic 

Source 

Controls Used 

DMA 1 1.16 85% No Infiltration None 

DMA 2 0.81 85% No Infiltration None 

DMA 3 0.41 95% No Infiltration None 

DMA 4 0.33 85% No Infiltration None 

DMA 5 1.10 100% No Infiltration None 

DMA 6 0.74 85% No Infiltration None 

DMA 7 0.97 85% No Infiltration None 
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4.4 SOURCE CONTROL BMPS 

The table below indicates all BMPs to be incorporated in the project.  For those designated as not 

applicable (N/A), a brief explanation why is provided. 

 

NON-STRUCTURAL SOURCE CONTROL BMPs 

ID Name 

Check One 

Reason Source Control is 

Not Applicable Included 
Not 

Applicable 

N1 
Education for Property Owners, 

Tenants & Occupants 
   

N2 Activity Restrictions    

N3 
Common Area Landscape 

Management 
   

N4 BMP Maintenance    

N5 
Title 22 CCR Compliance (How 

development will comply) 
  

Not applicable. No 

hazardous materials will be 

stored on-site. 

N6 
Local Water Quality Permit 

Compliance 
  

Not applicable. The City of 

Dana Point does not issue 

water quality permits. 

N7 Spill Contingency Plan   
No fueling or liquid storage 

facilities. 

N8 
Underground Storage Tank 

Compliance 
  No underground tanks. 

N9 
Hazardous Materials Disclosure 

Compliance 
  

No hazardous materials will 

be stored on-site. 

N10 
Uniform Fire Code 

Implementation 
  

Not applicable. No 

hazardous materials will be 

stored on-site. 

N11 Common Area Litter Control    

N12 Employee Training    

N13 
Housekeeping of Loading 

Docks 
  No loading docks proposed. 

N14 
Common Area Catch Basin 

Inspection 
   

N15 
Street Sweeping Private Streets 

and Parking Lots 
   

N16 Retail Gasoline Outlets   
No retail gasoline outlets 

proposed. 
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N1, Education for Property Owners, Tenants and Occupants 

Educational materials will be provided to tenants, including brochures and restrictions to reduce 

pollutants from reaching the storm drain system.  Examples include tips for pet care, household tips, 

and proper household hazardous waste disposal.  Tenants will be provided with these materials by the 

property management prior to occupancy, and periodically thereafter.  Refer to Section 7 for a list of 

materials available and attached to this WQMP.  Additional materials are available through the County 

of Orange Stormwater Program website (http://ocwatersheds.com/PublicEd/) and the California 

Stormwater Quality Association’s (CASQA) BMP Handbooks (http://www.casqa.org/resources/bmp-

handbooks).  

 

N2, Activity Restrictions 

The Owner shall develop ongoing activity restrictions that include those that have the potential to create 

adverse impacts on water quality.  Activities include, but are not limited to: handling and disposal of 

contaminants, fertilizer and pesticide application restrictions, litter control and pick-up, and vehicle or 

equipment repair and maintenance in non-designated areas, as well as any other activities that may 

potentially contribute to water pollution. 

 

N3, Common Area Landscape Management 

Management programs will be designed and implemented by the Owner to maintain all the common 

areas within the project site.  These programs will cover how to reduce the potential pollutant sources 

of fertilizer and pesticide uses, utilization of water-efficient landscaping practices and proper disposal of 

landscape wastes by the owner/developer and/or contractors. 

 

N4, BMP Maintenance 

The Owner will be responsible for the implementation and maintenance of each applicable non-

structural BMP, as well as scheduling inspections and maintenance of all applicable structural BMP 

facilities through its staff, landscape contractor, and/or any other necessary maintenance contractors.  

Details on BMP maintenance can be found in the O&M Plan, Attachment B of this WQMP.  

 

N11, Common Area Litter Control 

The Owner will be responsible for performing trash pickup and sweeping of littered common areas on 

a weekly basis or whenever necessary.  Responsibilities will also include noting improper disposal 

materials by the public and reporting such violations for investigation. 

 

N12, Employee Training 

All employees of the Owner and any contractors will require training to ensure that employees are aware 

of maintenance activities that may result in pollutants reaching the storm drain.  Training will include, 

but not be limited to, spill cleanup procedures, proper waste disposal, housekeeping practices, etc. 

 

N14, Common Area Catch Basin Inspection 

All on-site catch basin inlets and drainage facilities shall be inspected and maintained by the Owner at 

least once a year, prior to the rainy season, no later than October 1st of each year.  
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N15, Street Sweeping Private Streets and Parking Lots 

The Owner shall be responsible for sweeping all on-site drive aisles within the project on a quarterly 

basis.   

 

The table below indicates all structural source control BMPs to be incorporated in the project.  For those 

designated as not applicable (N/A), a brief explanation why is provided. 

 

STRUCTURAL SOURCE CONTROL BMPs 

ID 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 

  
No outdoor material storage 

areas proposed. 

S3 

Design and construct trash and 

waste storage areas to reduce 

pollution introduction 

  

Trash enclosure will be 

located indoors within the 

parking levels. 

S4 

Use efficient irrigation systems 

& landscape design, water 

conservation, smart controllers, 

and source control 

   

S5 
Protect slopes and channels 

and provide energy dissipation 
  No slopes on site. 

Incorporate requirements applicable to individual priority project categories (from SDRWQCB 

NPDES Permit) 

S6 Dock areas   
No loading docks are 

proposed. 

S7 Maintenance bays   
No maintenance bays are 

proposed. 

S8 Vehicle wash areas   
No vehicle wash areas are 

proposed. 

S9 Outdoor processing areas   
No outdoor material storage 

areas are proposed. 

S10 Equipment wash areas   
No equipment wash areas 

are proposed. 

S11 Fueling areas   
No fueling areas are 

proposed. 

S12 Hillside landscaping   
Project is not located on a 

hillside. 

S13 
Wash water control for food 

preparation areas 
  

No food preparation areas 

are proposed. 
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STRUCTURAL SOURCE CONTROL BMPs 

ID Name 

Check One 

Reason Source Control is 

Not Applicable Included 
Not 

Applicable 

S14 Community car wash racks   
No community car wash 

racks are proposed. 

 

 

S1, Provide storm drain system stenciling and signage 

The phrase “NO DUMPING! DRAINS TO OCEAN”, or an equally effective phrase approved by the 

City, will be stenciled on all major storm drain inlets within the project site to alert the public to the 

destination of pollutants discharged into storm water.  Stencils shall be in place prior to release of 

certificate of occupancy.  Stencils shall be inspected for legibility on an annual basis and re-stenciled as 

necessary.  

 

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

control 

The Owner will be responsible for the installation and maintenance of all common landscape areas 

utilizing similar planting materials with similar water requirements to reduce excess irrigation runoff.  The 

Owner will be responsible for implementing all efficient irrigation systems for common area landscaping 

including, but not limited to, provisions for water sensors and programmable irrigation cycles.  This 

includes smart timers, rain sensors, and moisture shut-off valves.  The irrigation systems shall be in 

conformance with water efficiency guidelines.  Systems shall be tested twice per year, and water used 

during testing/flushing shall not be discharged to the storm drain system. 

 

 



WATER QUALITY MANAGEMENT PLAN 

VICTORIA APARTMENTS  

TOLL BROTHERS APARTMENT LIVING  SECTION 5 

  PAGE 23 

SECTION 5 LOW IMPACT DEVELOPMENT BMPS 

 

5.1 LID BMPS IN DMA 1 

5.1.1 Hydrologic Source Controls for DMA 1 

Hydrologic Source Controls (HSC) are not proposed for DMA 1. The DCV for DMA 1 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 

 

5.1.2 Structural LID BMP for DMA 1 

STRUCTURAL LID BMP FOR DMA 1 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Stormwater Quality Design Flow (SQDF, QDESIGN) 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 0.85 

d = 0.80 inches 

A = 1.16 

 

DCV = (0.75 x 0.85 +0.15) x 0.80 inches x 1.16 ac x 

43560 sf/ac x 1/12 ft/in 

= 2,654 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 
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Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 1.16 

 

Q80% = (0.75 x 0.85 +0.15) x 0.26 inches/hr x 1.16 ac 

= 0.238 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.238 cfs x 1.5 

= 0.356 cfs 

MWS Size/Model  MWS-L-8-16 

Treatment Capacity  0.462 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 1, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  
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▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

1 See Section II.2. 

2 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

3 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

4 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  
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The MWS unit for DMA 1 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.2 LID BMPS IN DMA 2 

5.2.1 Hydrologic Source Controls for DMA 2 

Hydrologic Source Controls (HSC) are not proposed for DMA 2. The DCV for DMA 2 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 

 

5.2.2 Structural LID BMP for DMA 2 

STRUCTURAL LID BMP FOR DMA 2 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 0.85 

d = 0.80 inches 

A = 0.81 

 

DCV = (0.75 x 0.85 +0.15) x 0.80 inches x 0.81 ac x 

43560 sf/ac x 1/12 ft/in 

= 1,854 cu-ft 
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Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 0.81 

 

Q80% = (0.75 x 0.85 +0.15) x 0.26 inches/hr x 0.81 ac 

= 0.166 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.166 cfs x 1.5 

= 0.249 cfs 

MWS Size/Model  MWS-L-8-12 

Treatment Capacity  0.346 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 2, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 
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fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 
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POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Notes: 

5 See Section II.2. 

6 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

7 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

8 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 2 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.3 LID BMPS IN DMA 3 

5.3.1 Hydrologic Source Controls for DMA 3 

Hydrologic Source Controls (HSC) are not proposed for DMA 3. The DCV for DMA 3 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 

 

5.3.2 Structural LID BMP for DMA 3 

STRUCTURAL LID BMP FOR DMA 3 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 
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Imp = 0.95 

d = 0.80 inches 

A = 0.41 

 

DCV = (0.75 x 0.95 +0.15) x 0.80 inches x 0.41 ac x 

43560 sf/ac x 1/12 ft/in 

= 1,028 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 0.41 

 

Q80% = (0.75 x 0.95 +0.15) x 0.26 inches/hr x 0.41 ac 

= 0.092 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.092 cfs x 1.5 

= 0.138 cfs 

MWS Size/Model  MWS-L-4-13 

Treatment Capacity  0.144 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 3, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 
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Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 
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POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

9 See Section II.2. 

10 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

11 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

12 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 3 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.4 LID BMPS IN DMA 4 

5.4.1 Hydrologic Source Controls for DMA 4 

Hydrologic Source Controls (HSC) are not proposed for DMA 4. The DCV for DMA 4 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 

 

5.4.2 Structural LID BMP for DMA 4 

STRUCTURAL LID BMP FOR DMA 4 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 
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DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 0.85 

d = 0.80 inches 

A = 0.33 

 

DCV = (0.75 x 0.85 +0.15) x 0.80 inches x 0.33 ac x 

43560 sf/ac x 1/12 ft/in 

= 755 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 0.33 

 

Q80% = (0.75 x 0.85 +0.15) x 0.26 inches/hr x 0.33 ac 

= 0.068 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.068 cfs x 1.5 

= 0.101 cfs 

MWS Size/Model  MWS-L-4-8 



WATER QUALITY MANAGEMENT PLAN 

VICTORIA APARTMENTS  

TOLL BROTHERS APARTMENT LIVING  SECTION 5 

  PAGE 34 

Treatment Capacity  0.115 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 4, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 
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POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

13 See Section II.2. 

14 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

15 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

16 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 4 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.5 LID BMPS IN DMA 5 

5.5.1 Hydrologic Source Controls for DMA 5 

Hydrologic Source Controls (HSC) are not proposed for DMA 5. The DCV for DMA 5 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 

 

5.5.2 Structural LID BMP for DMA 5 

STRUCTURAL LID BMP FOR DMA 5 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 
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Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 1.0 

d = 0.80 inches 

A = 1.10 

 

DCV = (0.75 x 1.0 +0.15) x 0.80 inches x 1.10 ac x 43560 

sf/ac x 1/12 ft/in 

= 2,875 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 1.12 

 

Q80% = (0.75 x 1.0 +0.15) x 0.26 inches/hr x 1.10 ac 

= 0.257 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 
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QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.257 cfs x 1.5 

= 0.386 cfs 

MWS Size/Model  MWS-L-8-16 

Treatment Capacity  0.462 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 5, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 
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Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

17 See Section II.2. 

18 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

19 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

20 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 5 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.1 LID BMPS IN DMA 6 

5.6.1 Hydrologic Source Controls for DMA 6 

Hydrologic Source Controls (HSC) are not proposed for DMA 6. The DCV for DMA 6 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 
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5.6.2 Structural LID BMP for DMA 6 

STRUCTURAL LID BMP FOR DMA 6 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 0.85 

d = 0.80 inches 

A = 0.74 

 

DCV = (0.75 x 0.85 +0.15) x 0.80 inches x 0.74 ac x 

43560 sf/ac x 1/12 ft/in 

= 1,693 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 

A = 0.74 
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Q80% = (0.75 x 0.85 +0.15) x 0.26 inches/hr x 0.74 ac 

= 0.152 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.152 cfs x 1.5 

= 0.227 cfs 

MWS Size/Model  MWS-L-8-8 

Treatment Capacity  0.231 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 6, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 

biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 
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systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

21 See Section II.2. 

22 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

23 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

24 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 6 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 

 

5.7 LID BMPS IN DMA 7 

5.7.1 Hydrologic Source Controls for DMA 7 

Hydrologic Source Controls (HSC) are not proposed for DMA 7. The DCV for DMA 7 is addressed 

through a structural LID BMP (BIO-7: Proprietary Biotreatment). 
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5.7.2 Structural LID BMP for DMA 7 

STRUCTURAL LID BMP FOR DMA 7 

Infiltration Feasibility Not feasible. See Section 3.1.2 

Harvest and Use Feasibility Not feasible. See Section 3.2.3 

Selected BMP BIO-7: Proprietary Biotreatment  

Selected BMP Sizing Method Flow-Based Compact Biofiltration 

DCV 

DCV = C x d x A x 43560 sf/ac x 1/12 ft/in 

Where: 

 

DCV = design storm capture volume, cu-ft 

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

Imp = impervious fraction of drainage area (ranges 

from 0 to 1) 

d = storm depth (inches) 

A = tributary area (acres) 

 

Imp = 0.85 

d = 0.80 inches 

A = 0.97 

 

DCV = (0.75 x 0.85 +0.15) x 0.80 inches x 0.97 ac x 

43560 sf/ac x 1/12 ft/in 

= 2,220 cu-ft 

 

Q80% 

Q80%= C x I x A 

Where: 

 

Q80% = flow rate to achieve 80% capture, cfs 

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

I = Rainfall Intensity (in/hr) 

A = tributary area (acres) 

 

I = 0.26 (a conservative Tc of 5 min was used) 
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A = 0.97 

 

Q80% = (0.75 x 0.85 +0.15) x 0.26 inches/hr x 0.97 ac 

= 0.199 cfs 

 

Refer to Attachment D for detailed calculations (Worksheet 9) 

QDESIGN 

QDESIGN= Q80% x 150% 

 

QDESIGN =0.199 cfs x 1.5 

= 0.298 cfs 

MWS Size/Model  MWS-L-8-12 

Treatment Capacity  0.346 cfs 

 

Since full/partial infiltration and harvest and reuse are considered infeasible in DMA 7, biotreatment 

BMPs (third priority structural LID BMPs) will be utilized on-site for water quality treatment.  The project 

will implement a series of Modular Wetland System units for water quality treatment to treat all 

pollutants of concern to a medium to high level of effectiveness.  The systems will include the Modular 

Wetlands Systems developed by Bio Clean Environmental Services, Inc. There are several advantages 

of the Modular Wetland System over traditional bioretention planters including the following reasons: 

 

▪ Modular Wetlands are the only proprietary biotreatment device approved through the 

Washington State University TAPE (Technology Assessment Protocol – Ecology) program for 

basic storm water treatment and enhanced treatment including sediment, nutrients and heavy 

metals (all proposed pollutants of concern for the Upper Newport Bay). TAPE approval is based 

on a series of independent field studies using strict sampling criteria to validate vendor’s claims. 

TAPE approval is considered one of the most stringent and most reliable in the country. 

▪ Modular Wetlands have a pre-treatment chamber that is specifically designed to capture fine 

sediments and particulates through a series of BioMediaGREEN sponges which prohibit the 

fines and particulates from entering the bioretention chamber and accelerating potential 

clogging of the bioretention soil.  

▪ Modular Wetland Systems are specifically designed for higher flow through treatment rates 

which reduce the potential for nutrient and copper leaching under more stagnant conditions (a 

common occurrence with planters that are left unmaintained).  

 

Modular Wetlands by Modular Wetlands Systems, Inc. are proprietary biotreatment systems that utilize 

multi-stage treatment processes including screening media filtration, settling, and biofiltration. The pre-

treatment chamber contains the first three stages of treatment, and includes a catch basin inlet filter to 

capture trash, debris, gross solids and sediments, a settling chamber for separating out larger solids, 

and a media filter cartridge for capturing fine TSS, metals, nutrients, and bacteria. Runoff then flows 

through the wetland chamber where treatment is achieved through a variety of physical, chemical, and 
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biological processes. As storm water passes down through the planting soil, pollutants are filtered, 

adsorbed, biodegraded and sequestered by the soil and plants, functioning similar to bioretention 

systems. The discharge chamber at the end of the unit collects treated flows and discharges back into 

the storm drain system.  

 

This system was selected based on its ability to treat the project’s pollutants of concerns to a medium or 

high effectiveness, in accordance with the Model WQMP and TGD requirements. The table below 

summarizes the overall treatment effectiveness for Modular Wetlands, derived from the Technical 

Guidance Document and testing data provided by the manufacturer. Additional details for the Modular 

Wetland System are included in Attachment C of this WQMP. 

 

POLLUTANTS OF CONCERN AND PERFORMANCE RATINGS 

Pollutant of Concern 
(1)

 

Treatment Effectiveness 

Bioretention System
 (2)

 
Modular Wetlands Proprietary 

Bioretention Units 
(3)

 

Oil & Grease High High 

Trash & Debris High High 

Oxygen Demanding Substances N/A N/A 

Toxic Organic Compounds Medium N/A
(4)

 

Primary Pollutant of Concern (303d listed impairments & TMDLs) 

Suspended Solids/Sediments High High 

Nutrients Low Medium-High 

Metals High High 

Pathogens/Bacteria Medium Medium-High 

Pesticides N/A N/A 

Notes: 

25 See Section II.2. 

26 Per Table 4.2 of the Model WQMP’s companion Technical Guidance Document dated December 20, 2013. 

27 Based on Washington State University Technology Assessment Protocol – Ecology (TAPE) third-party independent field tests 

for a high-flow biotreatment system with raised under drain (Modular Wetland System-Linear). Refer to manufacturer 

documentation (attached) for specific removal efficiencies and source references. 

28 Field and Lab Testing demonstrates 75-83% removal rates of Chemical Oxygen Demand (COD), a measure of the amount 

of organic pollutants commonly found in surface water. COD removals of this range would fall within the Medium-High 

effectiveness category.  

 

The MWS unit for DMA 7 has been sized with Worksheet 9 of the TGD for treatment of 1.5 times the 

80% capture flowrate not retained onsite by LID BMPs, per guidelines from the 2017 TGD. Refer to 

Worksheet 9 in Attachment D for further calculation details. 
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5.8 SUMMARY OF LID BMPS  

MODULAR WETLAND SYSTEM UNIT DESIGN SUMMARY 

DMA 
Total Drainage 

Area (ac) 
% Imp. Q80%  QDESIGN Size/Model 

Total Treatment 

Capacity  

DMA 1 1.16 85% 0.238 0.356 MWS-L-8-16 0.462 

DMA 2 0.81 85% 0.166 0.249 MWS-L-8-12 0.346 

DMA 3 0.41 95% 0.092 0.138 MWS-L-4-13 0.144 

DMA 4 0.33 85% 0.068 0.101 MWS-L-4-8 0.115 

DMA 5 1.10 100% 0.257 0.386 MWS-L-8-16 0.462 

DMA 6 0.74 85% 0.152 0.227 MWS-L-8-8 0.231 

DMA 7 0.97 85% 0.199 0.298 MWS-L-8-12 0.346 
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SECTION 6 HYDROMODIFICATION BMPS 

 

6.1 POINTS OF COMPLIANCE 

Not Applicable. Refer to Section 3.5.  

 

6.2 PRE-DEVELOPMENT (NATURAL) CONDITIONS 

Not Applicable. Refer to Section 3.5.  

 

6.3 POST-DEVELOPMENT CONDITIONS AND HYDROMODIFICATION BMPS 

Not Applicable. Refer to Section 3.5.  

 

6.4 MEASURES FOR AVOIDANCE OF CRITICAL COARSE SEDIMENT YIELD 

AREAS 

Not Applicable. Refer to Section 3.5.  

 

6.5 HYDROLOGIC MODELING AND HYDROMODIFICATION COMPLIANCE 

Not Applicable. Refer to Section 3.5.  
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SECTION 7 EDUCATIONAL MATERIALS INDEX 

 

 

EDUCATION MATERIALS 

Residential Materials 

(http://www.ocwatersheds.com) 

Check if 

Applicable 

Business Materials 

(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  

Household Tips  
Proper Maintenance Practices for Your 

Business 
 

Homeowners Guide for Sustainable 

Water Use 
 

Compliance BMPs for Mobile 

Businesses 
 

Proper Disposal of Household 

Hazardous Waste 
 Other Materials 

Check if 

Attached 

Recycle at Your Local Used Oil 

Collection Center (North County) 
 

DF-1 Drainage System Operation & 

Maintenance 
 

Recycle at Your Local Used Oil 

Collection Center (Central County) 
 R-1 Automobile Repair & Maintenance  

Recycle at Your Local Used Oil 

Collection Center (South County) 
 R-2 Automobile Washing  

Tips for Maintaining a Septic Tank 

System 
 R-3 Automobile Parking  

Responsible Pest Control  R-4 Home & Garden Care Activities  

Sewer Spill  R-5 Disposal of Pet Waste  

Tips for the Home Improvement 

Projects 
 R-6 Disposal of Green Waste  

Tips for Horse Care  R-7 Household Hazardous Waste  

Tips for Landscaping and Gardening  R-8 Water Conservation  

Tips for Pet Care  
SD-10 Site Design & Landscape 

Planning 
 

Tips for Pool Maintenance  SD-11 Roof Runoff Controls  

Tips for Residential Pool, Landscape 

and Hardscape Drains 
 SD-12 Efficient Irrigation  

Tips for Projects Using Paint  SD-13 Storm Drain Signage  

Other:  SD-31 Maintenance Bays & Docks  

 


