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Section I Discretionary Permit(s) and  

Water Quality Conditions 
 

Project Infomation 

Permit/Application No.  Tract/Parcel Map No. 
T.P.M. No. 2014-
171 & Tract No. 
706 

Additional Information/ 

Comments: 

Lots 125, 126, 127 and a portion of Lot 128 of Tract No. 706 in the City 
of Newport Beach, County of Orange State of California as shown on 
a map filed in Book 21, Page 25 of miscellaneous maps records of said 
county.  

20352, 20354, 20362, 20372, 20382, 20392, 20402 & 20412 Birch Street  

A.P.N. 439-382-06, 07, 10, 26, 27, 31 & 34; 439-381-40 

Water Quality Conditions 

Water Quality 
Conditions 

(list verbatim) 

City of Newport Beach, Policy L-22-Protection of Water Quality: Water 
Quality Management Plans for New Development and Redevelopment. 

 

Watershed-Based Plan Conditions 

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

No WIHMPs available at this time.  TMDLS: Chlorpyrifos, 
Diazinon,  Dieldrin, Chlordane, DDT, PCBs, Toxaphene, Pesticides, 
Selenium, Metals 
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Section II Project Description 

 Description of Proposed Project  

Development Category 
(Verbatim from WQMP): 

New development projects that create 10,000 square feet or more of 
impervious surface. This category includes commercial, industrial, 
residential housing subdivisions, mixed use, and public projects on 
private or public property that falls under the planning and building 
authority of the Permittees.  

Project Area (ft2):  178,596  Number of Dwelling Units:  2 SIC Code:  8011 Medical 
Office 

Narrative Project 
Description: 

The site is located south of the 73-freeway, at 20372, 20412, 20402, 20392 
& 20382 SW Birch Street, near the Newport Beach Golf Course. It is 
located southeast of Birch Street between Orchard Drive and Mesa 
Drive, in Newport Beach, California. The site area encompasses 
approximately 4.1 acres. It is bounded by commercial property to the 
north, residential property to the south, and by Birch Street to the west. 
The project consists of two proposed medical office buildings and a 
parking lot. The site will not include any food preparation, cooking or 
eating areas. There are no loading docks. There will be no outdoor 
storage of any materials. There will be no outdoor activities routinely 
conducted other than going to and from vehicles in the parking lot. 
There will be no vehicle maintenance repair or any material processing 
in the project, including washing or cleaning. There will be no service 
bays, fueling islands or fuel pumps. The remainder of the site is mainly 
covered with asphaltic and concrete pavement and landscaping. The site 
will have asphaltic paved circulation lanes (96,930 sf), asphaltic paved 
parking areas (46,818 sf) and concrete paved trash pads. Landscaping 
will be provided along the perimeter of the site and within planter areas 
throughout the parking lot and frontage of each building. The general 
location of the site is illustrated on the Vicinity Map. 

Project Area 

Pervious Impervious 

Area  

(acres or sq ft) 
Percentage 

Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 160,736 90 17,860 10 

Post-Project Conditions 34,848 19.5 143,748 80.5 
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Drainage 
Patterns/Connections 

The proposed development will not alter the existing drainage patterns.  
In the existing condition the majority of the site generally flows in a 
south-westerly direction.  In the post-development condition, the site 
will surface flow in a westerly direction via concrete curb/gutter and v-
gutter to 3 separate Filterra units, 2 biofiltration facilities, and 1 catch 
basin insert then conveyed via the on-site storm drain which will join 
the existing 33” storm drain at the southwest corner of the site.  The 33” 
storm drain runs south prior to discharging to nearby Upper Newport 
Bay. 

 

II.2 Potential Stormwater Pollutants 

Pollutants of Concern 

Pollutant 

Circle One: 
E=Expected to 
be of concern  

N=Not Expected 
to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E N Driveways , rooftops and sidewalks 

Nutrients E N Fertilizers, Food waste 

Heavy Metals E N Cars 

Pathogens (Bacteria/Virus) E N 
Sources of pathogens include wild bird and pet 
waste, garbage.  

Pesticides E N Landscape Areas 

Oil and Grease E N 
Oil and grease are usually associated with fluid 
leaking vehicles in the parking lot. 

Toxic Organic Compounds E N Cars, Fertilizers 

Trash and Debris E N 
The major source for trash and debris in 
stormwater is poorly managed trash containers 
and parking lots. 
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II.3 Hydrologic Conditions of Concern 
 No – Show map 

 
 Yes – Describe applicable hydrologic conditions of concern below.  

 

The City’s MS4 Permit requires applicable development projects to implement a hydromodification 
control design to address Hydrologic Conditions of Concern (HCOCs) in the North Orange County 
Permit Area. Per Figure XVI.3 of the TGD, the project is located in an area which is potentially 
susceptible to hydromodification impacts (i.e. “Potential Areas of Erosion, Habitat & Physical 
Structure Susceptibility”). 

Per Section 5.3 of the TGD, HCOCs can be mitigated by managing runoff such that the post-
development runoff volume for the 2-year, 24-hour storm event does not exceed that of the pre-
development condition by more than 5%. 

This can be expressed as: 

V2-YR,POST  ≤ 1.05 
V2-YR,PRE 

 
For areas where retention is not feasible, the project must reduce post-development runoff 2-yr 
peak flow rate to no greater than 110% of the pre-development runoff 2-yr peak flow rate. This can 
be expressed as: 
 
Q2-YR,POST  ≤ 1.10 
Q2-YR,PRE 

 
The hydrology study will determine if Hydrologic Conditions of Concern exist and demonstrate 
mitigation measures to address hydromodification. If any HCOCs exist the final hydrology and 
storm drain plan will be designed to mitigate and detain the required allowable post-development 
runoff for 2-year peak flow rate.  
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II.4 Post Development Drainage Characteristics 
 

In the post-development conditions, the most easterly portion of the site A-1 will surface flow in a 
northeasterly direction via concrete curb and gutters and into a vegetated swale before exiting into 
the 4’ x 8’ filterra which will treat area A-2. The flow will then be conveyed via a 12” PVC pipe 
towards the westerly corner of the site, towards the point of connection to the storm drain system 
running across Birch Street.  Surface flow travelling westerly in area A-4 will be conveyed into a 6’ 
x 6’ filterra unit which includes an internal bypass. A-5 will capture the small area runoff via a 
catch basin inlet fitted with a treatment insert.  Surface flow from area A-6 will travel in a 
northwesterly direction into a biotreatment facility.  The remaining flow will continue in a westerly 
direction through area A-7 into a 6’ x 6’ filterra unit and catch basin, connecting to the 12” PVC 
pipe, to the point of connection. Surface flow from the southwesterly corner of the site will travel in 
a northwesterly direction through area A-8 into a biotreatment facility and exit into a catch basin, 
connecting to the existing storm drain system.  Areas A-3 and A-9 consist of small negligible 
driveway areas which are not being treated.  

II.5 Property Ownership/Management 
 

The land referred in the WQMP is in the State of California, County of Orange and City of 
Newport Beach and is described hereon: 

Parcel 171 in the City of Newport Beach, County of Orange, State of California as shown on map 
recorded in book 21, page 25 of miscellaneous maps, in the office of the county recorder of said 
county. 

Ownership of the project will be held with Real Estate Development Associates.  Long term 
maintenance will be the responsibility of the owner.  
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Section III Site Description 

III.1 Physical Setting 

Planning Area/ 
Community Name 

7 – Park Newport – UP 1412, UP 1405 

Location/Address 
20352, 20354, 20362, 20372, 20382, 20392, 20402 & 20412 Birch Street 

Newport Beach, CA 

Land Use General Commercial Office 

Zoning Business Park SP-7 

Acreage 4.1 Total            

Predominant Soil Type Soil Type D 

 

III.2 Site Characteristics 

Precipitation Zone 0.71” 

Topography 
Undeveloped with average ground cover with minimum slope for 
drainage. 

Drainage 
Patterns/Connections 

The site belongs to Newport Bay Watershed.  

Soil Type, Geology, and 
Infiltration Properties 

Topsoil consist of silty fine to medium sands with moderate organic 
content. Artificial soils consist of dense silty fine sands and extend to 
a depth of 3 feet. Native alluvial soils consist of medium dense to 
dense silty and clayey fine to medium sands as well as fine sandy silts 
found at ground surface, beneath topsoil, and beneath fill. Medium 
dense clayey fine sands and stiff to hard silty clays and clayey silts 
found between depths of 5 to 15 feet.   
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Site Characteristics (continued) 
Hydrogeologic 
(Groundwater) 
Conditions 

Groundwater encountered approximately 31 feet below existing site 
grades.   

Geotechnical Conditions 
(relevant to infiltration) 

Based on soil type infiltration is not a feasible approach. 

Off-Site Drainage No off-site drainage. 

Utility and Infrastructure 
Information 

Not applicable.   

 

III.3 Watershed Description 

Receiving Waters Upper Newport Bay 

303(d) Listed Impairments 
Indicator Bacteria, Chlordane, Copper, DDT, Metals, Nutrients, 
PCBs, Pesticides, Sediment Toxicity, Sedimentation/Siltation  

Applicable TMDLs 
PAHs, Hydrocarbons, Arsenic, Metals, Chlordane, DDT, Dieldrin, 
Indicator Bacteria, Lead, Mercury, Nickel, PCBs,  Pesticides, 
Phenanthrene, Sediment Toxicity, Selenium, Silver 

Pollutants of Concern for 
the Project 

Metals, Pesticides, Nutrients, Sediment, Pathogens, Toxic Organic 
Compounds, Oil & Grease 

Environmentally Sensitive 
and Special Biological 
Significant Areas 

The project site does not discharge directly or within 200 feet of a 
receiving water body and therefore is not considered an 
Environmentally Sensitive Area. There are no Special Biological 
Significant Areas in proximity to the site. 



Water Quality Management Plan (WQMP) 
REDA BIRCH MEDICAL OFFICE BUILDING 
  

 

REAL ESTATE DEVELOPMENT ASSOCIATES  Section IV 
1547 Prelim WQMP.docx  Page 10 

Section IV Best Management Practices (BMPs) 

IV. 1 Project Performance Criteria 
 
(NOC Permit Area only) Is there an approved WIHMP or equivalent 
for the project area that includes more stringent LID feasibility 
criteria or if there are opportunities identified for implementing LID 
on regional or sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 
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Project Performance Criteria (continued) 

If HCOC exists, 
list applicable 
hydromodification 
control 
performance 
criteria  

The evaluation of potential impacts is based on the following for a two-year 
frequency storm event: 

• Increases in runoff volume; 
• Changes in time of concentration; 
• Potential for increase in post development downstream erosions: and, 
• Potential for adverse downstream impacts of physical structure, 

aquatic and riparian habitat. 

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

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

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

List applicable LID 
performance 
criteria  

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

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

List applicable 
treatment control 
BMP performance 
criteria   

Not applicable. 
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Calculate LID 
design storm 
capture volume 
for Project. 

Area = 4.1 acres (tributary);        Impervious Area Percentage = 81% 

C = (0.75 x imp) + 0.15 = 0.7575;     I = 0.71 (Figure III.1) 

Vb = C * I * A * (1ft/12in) * (43,560 ft2/acre) = 8,004 ft3 
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IV.2.  SITE DESIGN AND DRAINAGE PLAN 

SITE CONSTRAINTS 

The project site is located within a Class D soil type and within a HCOC. 

EXISTING DRAINAGE PATTERNS 

The proposed development will not alter the existing drainage patterns. In the existing condition, 
the majority of the site generally flows in a north-westerly direction into an existing storm drain 
towards the Birch Street cul-de-sac. 

PROPOSED DRAINAGE PATTERNS 

In the post-development conditions, the site will surface flow in a north-westerly direction via 
concrete curb/gutter and v-gutter to 2 separate biotreatment facilities and 3 separate Filterra units, 
then to catch basins which convey to a 12” PVC pipe which flows into a point of connection with the 
existing 33” storm drain system running directly across Birch Street.  

 

Drainage Area Design Capture Volume (ft3) BMP Type 

A-1 3,217 BIO-1 Vegetated Swale 

A-2 619 BIO-7 Filterra 

A-3 113 No Treatment-Driveway 

A-4 840 BIO-7 Filterra 

A-5 140 TRT-2 Contech Insert 

A-6 617 BIO-1 Biofiltration Facility 

A-7 784 BIO-7 Filterra 

A-8 1,561 BIO-1 Biofiltration Facility 

A-9 113 No Treatment-Driveway 

Total 8,004  
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BMP GIS Coordinates 

 

BIO-1 

33°39’22.06”N 
117°52’41.83” W 
33°39’20.81”N 

117°52’43.57” W 

 

BIO-2 
33°39’22.35”N 

117°52’39.76” W 

 

BIO-7 

33°39’21.90”N 
117°52’44.10” W 

33°39’22.24”N 
117°52’42.54” W 

33°39’22.65”N 
117°52’40.40” W 

 

L.I.D. IMPLEMENTATION 

In accordance with the County of Orange 2011 model WQMP, Low Impact Develoment (L.I.D.) 
BMPs are proposed as practical for the site conditions. Infiltration BMPs have not been included due 
to the class “D” soil type. Harvest and reuses does not have the required demand as needed. 

As shown on the Grading plan and WQMP BMP exhibit, site design BMPs are intended to create a 
hydrologically functional project design that mimics the natural hydrologic regime. Site design 
concepts incorporated in the project include: biofiltration systems, vegetated swales, planting native 
California trees, maximizing landscape areas, and maintaining the landscape area along the 
perimeter of the site. Runoff from impervious areas is being dispersed to adjacent pervious areas 
where possible. Landscape buffers are provided between the right-of-way and street sidewalk. 
Pervious construction materials are not proposed for this project. There are no existing natural 
drainage systems to conserve. 

Based on the information above the site is designed for the LID criteria and HCOC volume. 
According to the LID BMPs hierarchy, bioretention with underdrains, vegetated swales and 
proprietary biotreatment will satisfy the performance criteria set fourth within the Santa Ana Region 
(NOC). The site will detain stormwater runoff up the HCOC Volume. Curb openings will convey 
the low flows into the Filterra units equipped with a bypass inlet for high flows which will provide 
pre-treatment prior to ultimately discharging into the storm drain system.  
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IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS 

IV.3.1 Hydrologic Source Controls  

  HSC’s not required. 

  

Name Included? 

Localized on-lot infiltration  

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

 

Street trees (canopy interception)  

Residential rain barrels (not actively managed)  

Green roofs/Brown roofs  

Blue roofs  

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

 

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         
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IV.3.2 Infiltration BMPs 

 

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:         

Other:         

 

Infiltration BMPs not allowed due to site having Type “D” soil. See attached worksheet. 
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

 

Name Included? 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

Above-ground cisterns and basins  

Underground detention  

Other:         

Other:         

Other:         

 

Evapotranspiration and Rainwater Harvesting cannot be implemented based on the low demand 
and lack of irrigated landscape areas other than small planter areas. 
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IV.3.4 Biotreatment BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or 
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs. Include sections 
for selection, suitability, sizing, and infeasibility, as applicable. 

Name  Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated biotreatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with 
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs.  If not document 
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting 
BMPs, or a combination, and document why it is not feasible to meet the full volume with either of 
these BMPs categories. 

See calculation worksheet.    
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WQ 

Biotreatment BMP (BIO-2: Vegetated Swale) 
Solution: (Area A-1=1.58, 85% Impervious) 

Step 1: Determine Design Flow rate (Q) 
 

QLID = [(0.75×0.85+0.15) × 0.27 in/hr × 1.58 ac ]= 0.33 cfs 
 

Step 2: Estimate the Swale Bottom Width 
 

For shallow flow depths, channel side slopes can be ignored and the bottom width can be calculated 
using a simplified form of Manning‟s formula: 

b = (Q × n WQ) / (1.49 × y 1.67 x s 0.5) 
 
Where: 

b = estimated swale bottom width, ft = 2 ft 
 

Q = design flowrate, cfs = 0.33 cfs 
 

nWQ = Manning‟s roughness coefficient for shallow flow conditions, use 0.2 unless other information is 
available = 0.2 

 

y = design flow depth, ft (not to exceed 4 inches or 0.33 ft) = 0.33 ft 
 

s = longitudinal slope in flow direction, ft/ft (not to exceed 0.06) = 0.010 < 0.015 (underdrain required) 
 

b = 2.8;  use 3.5 ft 
        
Step 3: Determine Design Flow Velocity 

 
Calculate the design flow velocity using the following 

equation: VWQ = Q / AWQ VWQ = 0.33 / 1.4817 = 0.22 fps 

Where: 
VWQ = design flow velocity, fps 

 

Q = design flowrate, cfs = 0.33 cfs 
A  = by + Zy2, cross sectional area of flow at design depth = (3.5)(0.33) + (3)(0.33) 2  = 1.4817 

 
 

Z = side slope length per unit height = 3:1   
 

Step 4: Calculate Swale Length 
 

Calculate the swale length needed to achieve a minimum hydraulic residence time of 10 minutes using 
the following equation: 

L = 60 × tHR × VWQ  L = 60 × 10 × 0.22 = 132 ft < 135 ft provided 
 

Where: 
L = swale length, ft 

 

tHR = hydraulic residence time, min (minimum 10 
minutes)  

 

VWQ = design flow velocity, fps = 0.22 fps 
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Solution: (Area A-2=0.32, 80% Impervious) 

1)   Tc = 5 minutes.   
 

2)   From Figure III.6  I1 = 0.27 in/hr 
 

3)   Capture efficiency achieved in upstream BMPs = 0 percent  
 

4)   From Figure III.6  I2 = 0.00 in/hr 
 

5)   I1 – I2 = design intensity = 0.27 in/hr 
 

6)   QLID = [(0.75×0.80+0.15) × 0.27 in/hr × 0.32 ac ]= 0.0648 cfs 
       Qbmp Filterra soil will treat 1.04 gpm/sf 
       Qbmp = 4’ x 8’ = 32 sf        >     (0.0648 cfs. x 449 gpm/cfs)/(1.04 gpm/sf) = 27.97 sf        
 

 

Graphical operations supporting solution: 

 
Figure III.6 

Graphical Operations Supporting Example III.7 

I=0.27 
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Solution: (Area A-4=0.37, 97% Impervious) 

1)   Tc = 5 minutes.   
 

2)   From Figure III.6  I1 = 0.27 in/hr 
 

3)   Capture efficiency achieved in upstream BMPs = 0 percent  
 

4)   From Figure III.6  I2 = 0.00 in/hr 
 

5)   I1 – I2 = design intensity = 0.27 in/hr 
 

6)   QLID = [(0.75×0.97+0.15) × 0.27 in/hr × 0.37 ac ]= 0.0877 cfs 
       Qbmp Filterra soil will treat 1.04 gpm/sf 
       Qbmp = 6’ x 6’ = 36 sf        <     (0.0877 cfs. x 449 gpm/cfs)/(1.04 gpm/sf) = 37.86 sf        
 

 

Graphical operations supporting solution: 

 
Figure III.6 

Graphical Operations Supporting Example III.7 

I=0.27 
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Biotreatment BMP (BIO-1: Bioretention with underdrains) 

Solution: (Area A-6=0.28, 94% Impervious) 

CAPTURE EFFICIENCY METHOD FOR VOLUME-BASED, CONSTANT DRAWDOWN BMP’S   

85TH percentile, 24-hr storm depth = 0.71 inches (Figure III.1) 

BMP total ponding depth = 12 inches with 2.5 in/hr. 

   12 in/ 2.5 in/hr = 4.8 hour total drawdown 

   From Figure III.5 X1 = 0.3  (See Supporting Documents Section VI) 

Capture efficiency achieved by HSCs = 0% 

Fraction of 85th percentile, 24-storm depth required 0.71-0 = 0.71 

Required design storm depth = 0.71*(0.3) = 0.21 

Required storage depth = 0.28 ac. x 0.21 inches (0.75x0.94+.15) x 43,560 sf/ac x 1/12 in/ft = 185 cf 

 

CAPTURE EFFICIENCY METHOD FOR BIORETENTION WITH UNDERDRAINS   

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

DD = (dp / KDESIGN) × 12 in/ft           Where: DD = (1.0/2.5) x 12 = 4.8 hrs 

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

dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft); use 1.0 

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

 

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

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) 

DCV = 185 

 

Step 3: Determine the Basin Infiltrating Area Needed   

A = Design Volume / dp           Where:  A = 185/1 = 185 sf 

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

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

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

 

Area provided: 300 sf > 185 sf, therefore OK. 
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Solution: (Area A-7=0.34, 81.5% Impervious) 

1)   Tc = 5 minutes.   
 

2)   From Figure III.6  I1 = 0.27 in/hr 
 

3)   Capture efficiency achieved in upstream BMPs = 0 percent  
 

4)   From Figure III.6  I2 = 0.00 in/hr 
 

5)   I1 – I2 = design intensity = 0.27 in/hr 
 

6)   QLID = [(0.75×0.815+0.15) × 0.27 in/hr × 0.34 ac ]= 0.0698 cfs 
       Qbmp Filterra soil will treat 1.04 gpm/sf 
       Qbmp = 6’ x 6’ = 36 sf        >     (0.0698 cfs. x 449 gpm/cfs)/(1.04 gpm/sf) = 30.2 sf        
 

 

Graphical operations supporting solution: 

 
Figure III.6 

Graphical Operations Supporting Example III.7 

 

I=0.27 
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Biotreatment BMP (BIO-1: Bioretention with underdrains) 

Solution: (Area A-8=0.91, 75% Impervious) 

CAPTURE EFFICIENCY METHOD FOR VOLUME-BASED, CONSTANT DRAWDOWN BMP’S   

85TH percentile, 24-hr storm depth = 0.71 inches (Figure III.1) 

BMP total depth = 12 inches with 2.5 in/hr. 

   12 in/ 2.5 in/hr = 4.8 hour total drawdown 

   From Figure III.5 X1 = 0.3  (See Supporting Documents Section VI) 

Capture efficiency achieved by HSCs = 0% 

Fraction of 85th percentile, 24-storm depth required 0.71-0 = 0.71 

Required design storm depth = 0.71*(0.3) = 0.21 

Required storage depth = 0.91 ac. x 0.21 inches (0.75x0.75+.15) x 43,560 sf/ac x 1/12 in/ft = 494 cf 

 

CAPTURE EFFICIENCY METHOD FOR BIORETENTION WITH UNDERDRAINS   

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

DD = (dp / KDESIGN) × 12 in/ft           Where: DD = (1.0/2.5) x 12 = 4.8 hrs 

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

dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft); use 1.0 

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

 

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

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) 

DCV = 494 

 

Step 3: Determine the Basin Infiltrating Area Needed   

A = Design Volume / dp           Where:  A = 494/1 = 494 sf 

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

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

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

 

Area provided: 830 sf > 494 sf, therefore OK. 
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IV.3.5 Hydromodification Control BMPs 

Describe hydromodification control BMPs. See Section 5 TGD.  Include sections for selection, 
suitability, sizing, and infeasibility, as applicable. Detail compliance with Prior Conditions of 
Approval. 

Hydromodification Control BMPs 

BMP Name BMP Description 

            

            

            

            

            

            

            

            

            

 

IV.3.6 Regional/Sub-Regional LID BMPs  

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.II-
2.4.3.2 of the Model WQMP.  

Regional/Sub-Regional LID BMPs 

Not applicable. 
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IV.3.7 Treatment Control BMPs 
Treatment control BMPs can only be considered if the project conformance analysis indicates that it is not 
feasible to retain the full design capture volume with LID BMPs. Describe treatment control BMPs including 
sections for selection, sizing, and infeasibility, as applicable.   

Treatment Control BMPs 

BMP Name BMP Description 
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IV.3.8 Non-structural Source Control BMPs 

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-
structural source controls were not used. 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 Education for Property Owners, 
Tenants and Occupants 

        

N2 Activity Restrictions   No Association 

N3 Common Area Landscape 
Management 

        

N4 BMP Maintenance         

N5 Title 22 CCR Compliance (How 
development will comply) 

   

N6 Local Industrial Permit Compliance   No Industrial Permit 

N7 Spill Contingency Plan    

N8 Underground Storage Tank 
Compliance 

  No Underground Tanks 

N9 Hazardous Materials Disclosure 
Compliance 

   

N10 Uniform Fire Code Implementation    

N11 Common Area Litter Control         

N12 Employee Training         

N13 Housekeeping of Loading Docks   No Loading Docks 

N14 Common Area Catch Basin Inspection         

N15 Street Sweeping Private Streets and 
Parking Lots 

        

N16 Retail Gasoline Outlets   No Retail Gasoline Outlets 
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IV.3.9 Structural Source Control BMPs 

Fill out structural source control check box forms or provide a brief narrative explaining if 
Structural source controls were not used. 

Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

S1 Provide storm drain system stenciling 
and signage 

        

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

  No Outdoor Storage 

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

        

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

        

S5 Protect slopes and channels and 
provide energy dissipation 

  No runoff over slopes 

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

  Not applicable 

S6 Dock areas   No Dock areas 

S7 Maintenance bays   No Maintenance bays 

S8 Vehicle wash areas   No Vehicle wash areas 

S9 Outdoor processing areas   No outdoor processing areas 

S10 Equipment wash areas   No Equipment wash areas 

S11 Fueling areas   No fueling areas 

S12 Hillside landscaping   No Hillside landscaping 

S13 Wash water control for food 
preparation areas 

  No Food Preparation Areas 

S14 Community car wash racks   No Community car wash racks 

 

 

 

 







Spill Prevention, Control & Cleanup SC-11 

Objectives 

 Cover 

 Contain 

 Educate 

 Reduce/Minimize 

 Product Substitution 

 

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

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

Approach 
Pollution Prevention 

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

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

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

Photo Credit:  Geoff Brosseau
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SC-11 Spill Prevention, Control & Cleanup 

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

- Facility map 

- Notification and evacuation procedures 

- Cleanup instructions 

- Identification of responsible departments 

- Identify key spill response personnel 

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

Suggested Protocols (including equipment needs) 
Spill Prevention 

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

 If consistent illegal dumping is observed at the facility: 

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

- Landscaping and beautification efforts may also discourage illegal dumping. 

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

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

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

 Routine maintenance: 

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

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

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a 
storm drain. 
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Spill Prevention, Control & Cleanup SC-11 

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

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

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

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

 Identify key spill response personnel. 

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

 Clean up leaks and spills immediately. 

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

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

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

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

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

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

Regional Water Quality Control Board. 

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

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

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

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 
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SC-11 Spill Prevention, Control & Cleanup 

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

- Responsible parties 

Training 
 Educate employees about spill prevention and cleanup. 

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

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

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

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

 Train employees to recognize and report illegal dumping incidents. 

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

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

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

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

Requirements 
Costs (including capital and operation & maintenance) 

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

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

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

needed to properly handle and dispose of spills, which results in increased labor costs. 
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Spill Prevention, Control & Cleanup SC-11 

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

 Date and time of the incident 

 Weather conditions 

 Duration of the spill/leak/discharge 

 Cause of the spill/leak/discharge 

 Response procedures implemented 

 Persons notified 

 Environmental problems associated with the spill/leak/discharge 

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

 The date and time the inspection was performed 

 Name of the inspector 

 Items inspected 

 Problems noted 

 Corrective action required 

 Date corrective action was taken 

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

Aboveground Tank Leak and Spill Control 
Accidental releases of materials from aboveground liquid storage tanks present the potential for 
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from 
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SC-11 Spill Prevention, Control & Cleanup 

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater 
runoff. 

The most common causes of unintentional releases are: 

 Installation problems 

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

 External corrosion and structural failure 

 Spills and overfills due to operator error 

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

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

 Tanks should be placed in a designated area. 

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

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

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

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

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

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

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

 Check for external corrosion and structural failure. 

 Check for spills and overfills due to operator error. 

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

 Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage 
facility or vice versa. 
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Spill Prevention, Control & Cleanup SC-11 

 Visually inspect new tank or container installation for loose fittings, poor welding, and 
improper or poorly fitted gaskets. 

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

 Frequently relocate accumulated stormwater during the wet season. 

 Periodically conduct integrity testing by a qualified professional. 

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

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

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

stormwater and the runoff of spills. 

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

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

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

 Immediately drain all fluids from wrecked vehicles. 

 Store wrecked vehicles or damaged equipment under cover. 

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

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

 Remove the adsorbent materials promptly and dispose of properly. 

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

 Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.  
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before 
disposal.  Oil filters can also be recycled.  Ask your oil supplier or recycler about recycling oil 
filters. 
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SC-11 Spill Prevention, Control & Cleanup 

 Store cracked batteries in a non-leaking secondary container.  Do this with all cracked 
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is 
cracked.  Put it into the containment area until you are sure it is not leaking. 

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

- Cover fueling area if possible. 

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

- Pave fueling area with concrete rather than asphalt. 

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

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

 Discourage “topping-off’ of fuel tanks. 

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

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

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

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

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

 Train employees in proper fueling and cleanup procedures. 

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

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

 Develop procedures to prevent/mitigate spills to storm drain systems 

 Identify responsible departments 

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

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

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

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

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

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

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

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE) 

IV.4.1 Water Quality Credits 
Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model 
WQMP for description of credits and Appendix VI of the TGD for calculation methods for applying water 
quality credits. 

Description of Proposed Project 
Project Types that Qualify for Water Quality Credits (Select all that apply):   

Redevelopment 
projects that reduce the 
overall impervious 
footprint of the project 
site. 

Brownfield redevelopment, meaning 
redevelopment, expansion, or reuse of real 
property which may be complicated by the 
presence or potential presence of hazardous 
substances, pollutants or contaminants, and 
which have the potential to contribute to 
adverse ground or surface WQ if not 
redeveloped. 

 Higher density development projects which 
include two distinct categories (credits can only 
be taken  for one category): those with more than 
seven units per acre of development (lower credit 
allowance); vertical density developments, for 
example, those with a Floor to Area Ratio (FAR) 
of 2 or those having more than 18 units per acre 
(greater credit allowance). 

 Mixed use development, such as a 
combination of residential, commercial, 
industrial, office, institutional, or other land 
uses which incorporate design principles 
that can demonstrate environmental benefits 
that would not be realized through single 
use projects (e.g. reduced vehicle trip traffic 
with the potential to reduce sources of water 
or air pollution). 

 Transit-oriented developments, such as a mixed 
use residential or commercial area designed to 
maximize access to public transportation; similar to 
above criterion, but where the development center is 
within one half mile of a mass transit center (e.g. bus, 
rail, light rail or commuter train station). Such 
projects would not be able to take credit for both 
categories, but may have greater credit assigned 

 Redevelopment 
projects in an established 
historic district, historic 
preservation area, or 
similar significant city 
area including core City 
Center areas (to be 
defined through 
mapping). 

Developments with 
dedication of undeveloped 
portions to parks, 
preservation areas and 
other pervious uses. 

 
Developments 
in a city center 
area. 

 
Developments 
in historic 
districts or 
historic 
preservation 
areas. 

 Live-work developments, a 
variety of developments designed 
to support residential and 
vocational needs together – 
similar to criteria to mixed use 
development; would not be able 
to take credit for both categories. 

In-fill projects, the 
conversion of empty lots 
and other underused 
spaces into more 
beneficially used spaces, 
such as residential or 
commercial areas. 

Calculation of 
Water Quality 
Credits 

(if applicable) 

Not applicable 
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IV.4.2 Alternative Compliance Plan Information 
Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 
3.0 in the WQMP. 
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Section V Inspection/Maintenance 
Responsibility for BMPs 

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ 
Maintenance 

Activities 
Required 

Minimum 
Frequency of 

Activities 

Education for 
Property Owners, 

Tenants and 
Occupants 

Real Estate 
Development 

Associates 

Provide education 
information to new 

owners, Tenants and 
occupants as needed 

Continuous 

Common Area 
Landscape 

Management 

Construction 
Superintendent 

during construction; 
Real Estate 

Development 
Associates during 
post-construction 

Manage landscaping 
in accordance with 
County of Orange 

Water Conservation 
Ordinance No. 3802 

and with Management 
Guidelines for Use of 

Fertilizers and 
Pesticides 

Monthly during 
regular maintenance 

BMP Maintenance. 
Real Estate 

Development 
Associates 

N/A BMP table 

Common Area Litter 
Control. 

Construction 
Superintendent 

during construction; 
Real Estate 

Development 
Associates during 
post-construction. 

Litter Maintenance  Continuous 
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Employee Training. 
Real Estate 

Development 
Associates 

Include the education 
materials contained in 

the approved Water 
Quality Management 

Plan. 

Monthly for 
construction 
maintenance 

personnel and 
employees 

Catch Basin 
Inspection 

Real Estate 
Development 

Associates 
Inspection 

Catch Basins will be 
inspected after major 

rain events and 
immediately prior to 
the start of the rainy 

season on October 1st. 

Street Sweeping 
Private Street and 

Parking Lot. 

Real Estate 
Development 

Associates 
Sweeping 

Parking lot will be 
swept monthly at a 

minimum and 
immediately prior to 
the start of the rainy 

season on October 1st. 

Storm Drain System 
Stenciling 

Real Estate 
Development 

Associates 
Repaint as necessary. Annually  

Trash and Waste 
Storage Areas 

Construction 
Superintendent 

during construction; 
Real Estate 

Development 
Associates during 
post-construction. 

Clean trash container 
area to prevent 

buildup of excess 
trash in area. 

Monthly 

Efficient Irrigation 
and Landscape 

Design 

Real Estate 
Development 

Associates 

 Verify that runoff 
minimizing landscape 

design continues to 
function by checking 

that water sensors are 
functioning properly, 
that irrigation heads 

are adjusted properly 
to eliminate overspray 

to hardscape areas, 
and to verify that 

irrigation timing and 
cycle lengths are 

adjusted in 

Once a week, in 
conjunction with 

maintenance 
activities.   
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accordance with 
water demands, given 
time of year, weather 
and day or night time 
temperatures.  Verify 

that plants continue to 
be grouped according 

to similar water 
requirements in order 

to reduce excess 
irrigation runoff. 

Biofiltration 
Facility/Vegetated 

Swale  

Real Estate 
Development 

Associates 

Repair damaged 
areas, mowing Periodic 

Filterra  
Real Estate 

Development 
Associates 

See Manufactures 
information sheet 

See Manufactures 
information sheet 
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Section VI Site Plan and Drainage Plan 

 
VI.1 SITE PLAN AND DRAINAGE PLAN  

Include a site plan and drainage plan sheet set containing the following minimum information: 

• Project location 
• Site boundary 
• Land uses and land covers, as applicable 
• Suitability/feasibility constraints 
• Structural BMP locations 
• Drainage delineations and flow information 
• Drainage connections 
• BMP details 

VI.2 ELECTRONIC DATA SUBMITTAL  

The minimum requirement is to provide submittal of PDF exhibits in addition to hard copies. 
Format must not require specialized software to open. 
 
If the local jurisdiction requires specialized electronic document formats (CAD, GIS) to be 
submitted, this section will be used to describe the contents (e.g., layering, nomenclature, 
georeferencing, etc.) of these documents so that they may be interpreted efficiently and accurately. 
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Section VII Educational Materials 
 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

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

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

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 Proper Maintenance Practices for Your 
Business 

 

Household Tips  
Other Material 

Check If 

Attached Proper Disposal of Household 
Hazardous Waste 

 

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

 
County Urban Storm Water Pollution 
Prevention Program 

 

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

 EPA:  When it Rains it Drains  

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

 
EPA:  Preventing Pollution through 
Efficient Water Use 

 

Tips for Maintaining a Septic Tank 
System 

 Solution to Pollution – Twenty Ways  

Responsible Pest Control  County Ordinance No. 3802  

Sewer Spill  
County Ordinance No. 0-97-3987, Water 
Management and Urban Runoff 

 

Tips for the Home Improvement Projects  
Notice of Transfer of Responsibility 
Form 

 

Tips for Horse Care         

Tips for Landscaping and Gardening         

Tips for Pet Care         

Tips for Pool Maintenance         

Tips for Residential Pool, Landscape and 
Hardscape Drains 

        

Tips for Projects Using Paint         

 



Orange County Storm Water Program
Participants:
Anaheim Public Works/Engineering (714) 765-5176
Brea Engineering (714) 990-7666
Buena Park Public Works (714) 562-3655
Costa Mesa Public Services (714) 754-5248
Cypress Public Works (714) 229-6740
Dana Point Public Works (949) 248-3562
Fountain Valley Public Works (714) 593-4400 x347
Fullerton Engineering Dept (714) 738-6853
Garden Grove Public Works (714) 741-5554
Huntington Beach Public Works (714) 536-5432
Irvine Public Works (949) 724-6315
La Habra Public Services (562) 905-9792
La Palma Public Works (714) 690-3310
Laguna Beach Public Works (949) 497-0330
Laguna Hills Engineering (949) 707-2600
Laguna Niguel Public Works (949) 362-4337
Laguna Woods Public Works (949) 452-0600
Lake Forest Public Works (949) 461-3480
Los Alamitos Community Dev (562) 431-3538 x301
Mission Viejo Public Works (949) 470-3095
Newport Beach Public Works (949) 644-3311
Orange Public Works (714) 744-5551
Placentia Engineering (714) 993-8131
Rancho Santa Margarita Public Works (949) 635-1800
San Clemente Engineering (949) 361-6118
San Juan Capistrano Engineering (949) 493-1171
Santa Ana Public Works (714) 647-3380
Seal Beach Engineering (562) 431-2527 x318
Stanton Public Works (714) 379-9222 x204
Tustin Public Works Engineering (714) 573-3150
Villa Park Engineering (714) 998-1500
Westminster Public Works Eng. (714) 898-3311 x229
Yorba Linda Engineering (714) 961-7170 x174
O. C. Storm Water Program (714) 567-6363
O. C. Urban Runoff Plan Review (714) 834-3526
24 Hour Water Pollution (714) 567-6363 or
Problem Reporting Hotline E-mail information to

ashbyk@pfrd.co.orange.ca.us
American Oceans Campaign www.americanoceans.org
Other Important Phone Numbers:
For Additional Brochures (714) 567-6363

For Recycling Tips  www.ciwmb.ca.gov/wmprog.htm

*O. C. Household Hazardous Waste Information
(714) 834-6752 or www.oc.ca.gov/IWMD

Chemical and Hazardous Material Spill Emergencies 911

Information on locations that accept used motor oil,
California Integrated Waste Management Board
(800) 553-2962  or www.CIWMB.ca.gov

Information on agriculture chemicals, pesticides and
possible alternatives, O.C. Agriculture Commissioner
(714) 447-7100

Information for industries regarding Hazardous
Waste And Underground Storage Tank Requirements:
O.C. Health Care Agency / Environmental Health
Division/ Hazardous Materials Management Section
(714) 667-3700

Do You Know Where
The Water In Your
Storm Drain
Goes?

To The Ocean...

Orange County Urban Storm Water
Pollution Prevention Program

HOME MAINTENANCE

• Detergents, Cleaners and  Solvents
• Oil and Latex Paint
• Swimming  Pool Chemicals
• Outdoor Trash and Litter

LAWN AND GARDEN

• Pet and Animal Waste
• Pesticides, Insecticides, and Herbicides 
• Clippings, Leaves and Soil
• Fertilizer

AUTOMOBILE

• Oil and Grease
• Radiator Fluids and Antifreeze
• Cleaning Chemicals
• Brake pad dust

Even if you live miles from 
the Pacific Ocean you may
be polluting it without
knowing it.

COMMON STORM DRAIN
POLLUTANTS

Did you know that one pint of
motor oil can produce an oil slick
of approximately one acre on the
surface of water?

How Does Orange County’s
Storm Drain System Work?

Unlike the sewer system, which
carries water from your indoor drains to

wastewater treatment plants, the storm
drain system releases untreated water into
channels, rivers and ultimately the ocean.

To insure the safety and enjoyment of our
environment, everyone’s help is needed to
keep the storm drain system free from
harmful pollutants...

No Dumping
Drains to Ocean

No Dum    ng
Drains t     cean



Before you let anything
go into the gutter or
the storm drain,
stop and think!

Storm drain water goes
directly into channels and
creeks...

...to the ocean.

Did you know that dumping
anything in the storm drain
system is illegal and harmful
to the environment?

HOUSEHOLD
Some household products , such as cleaners, insect spray and
weed killers, can cause pollution if allowed to drain into a
storm drain.   Buy household products labeled “nontoxic”
whenever possible. Clean up spills with an absorbent
material such as kitty litter and check with your disposal
carrier or a household hazardous waste collection center *,
for disposal recommendations.

PAINT AND SOLVENTS
Clean water-based paints from rollers, pans and brushes in
sinks that go into the sewer system.  Use paint thinner to
remove oil-based paint from brushes and rollers, then take
used thinner and left over paint to a household hazardous
waste collection center *, or keep the paint for touch ups, or
give it to a friend.

AUTOMOTIVE
Keep your autos in good repair and watch for possible leaks.
Take left over or used fluids to your household hazardous
waste collection center * . Clean up leaks and spills with an
absorbent material such as kitty litter and check with your
disposal carrier or a household hazardous waste collection
center * for disposal recommendations.

SWIMMING POOL AND SPA
Water containing chlorine is harmful to aquatic life.
Whenever possible, drain water into the sewer system. There
are established guidelines on the amount of residual chlorine,
acceptable ph range, coloration, filter media and acid
cleaning wastes when draining into the storm drain system,
and some areas may require a permit. Check with your city or
call the county at 714-567-6363 for a copy of the guidelines. 

LAWN AND GARDEN
Use a broom or rake to clean up yard debris and place in
trash bins; lawn clippings and leaves should be placed in
recycling containers if available - or better yet, leave your
grass clippings on the lawn. Follow directions carefully when
using pesticides and fertilizers; don’t over water or use before
a rain. Pesticides and fertilizers may adversely impact our
waterways.

TRASH
Place trash and litter that cannot be recycled or reused in
trash cans, call your city to find out if your city has a recycling
program.  Whenever possible, turn trash into useful products
and buy recycled products.  
Remember:   Reduce - Reuse -Recycle 

PET CARE
Pick-up pet waste as soon as possible and put it in the trash.
Pet waste has harmful bacteria that can get into our
waterways. Also, follow label directions for disposal on pet
care products like flea shampoo, they can be toxic. 

Things YouCanDo To Protect TheWater In Your
StormDrain System

This brochure has been developed as part
of the Orange County Storm Water Man-
agement Program. Participants include
the County of Orange, local cities, and
agencies listed in this brochure.  You may
contact one of them for additional bro-
chures and information.

It’s Up To You
Together, you and your neighbors
can make a difference to keep gutters,
storm drains and waterways clean.  To learn
more, contact your city or one of the
program participants listed in this brochure.

...and through wetlands
and bays...
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Water Quality Management Plan 
Notice of Transfer of Responsibility 

 
Tracking No. Assigned by the City of Newport Beach:    

 
Submission of this Notice of Transfer of Responsibility constitutes notice to the City of Newport 
Beach that responsibility for the Water Quality Management Plan (“WQMP”) for the subject property 
identified below, and implementation of that plan, is being transferred from the Previous Owner (and 
his/her agent) of the site (or a portion thereof) to the New Owner, as further described below. 
 
I. Previous Owner/Previous Responsible Party Information 
 
Company/Individual Name Contact Person 

Street Address Title  

City State Zip Phone 
 
II.  Information about Site Transferred 
 
Name of Project (if applicable) 
Title of WQMP Applicable to Site: 
Street Address of Site (if applicable) 
Planning Area (PA) and/or Tract Number(s) for Site Lot Numbers (if Site is a portion of a tract) 

Date WQMP Prepared (and revised if applicable) 
 
III. New Owner/New Responsible Party Information 
 
Company/Individual Name Contact Person 

Street Address Title  

City State Zip Phone 

 
IV. Ownership Transfer Information 
 
General Description of Site Transferred to New Owner General Description of Portion of  Project/Parcel Subject 

To WQMP Retained by Owner (if any) 

Lot/Tract Numbers of Site Transferred to New Owner 
Remaining Lot/Tract Numbers Subject to WQMP Still Held by Owner (if any) 

Date of Ownership Transfer 

 
Note:  When the Previous Owner is transferring a Site that is a portion of a larger project/parcel 
addresses by the WQMP, as opposed to the entire project/parcel addressed by the WQMP, the General 
Description of the Site transferred and the remainder of the project/parcel not transferred shall be set 
forth as maps attached to this notice.  These maps shall show those portions of a project/parcel 
addressed by the WQMP that are transferred to the New Owner (the Transferred Site), those portions 
retained by the Previous Owner, and those portions previously transferred by Previous Owner.  Those 
portions retained by Previous Owner shall be labeled “Previous Owner”, and those portions previously 
transferred by Previous Owner shall be labeled as “Previously Transferred.” 
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V.  Purpose of Notice of Transfer 
 
The purposes of this Notice of Transfer of Responsibility are: 1) to track transfer of responsibility for 
implementation and amendment of the WQMP when property to which the WQMP is applicable is 
transferred from the Previous Owner to the New Owner, and 2) to facilitate notification to a transferee 
of property subject to a WQMP that such New Owner is now the Responsible Party of record for the 
WQMP for those portions of the site that it owns. 
 
VI. Certifications 
 

A. Previous Owner 
 
I certify under penalty of law that I am no longer the owner of the Transferred Site as described in 
Section II above.  I have provided the New Owner with a copy of the WQMP applicable to the 
Transferred Site that the New Owner is acquiring from the Previous Owner. 
 
Printed Name of Previous Owner Representative Title 

Signature of Previous Owner Representative Date 

 
B. New Owner 

 
I certify under penalty of law that I am the owner of the Transferred Site, as described in Section II 
above, that I have been provided a copy of the WQMP, and that I have informed myself and 
understand the New Owner’s responsibilities related to the WQMP, its implementation, and Best 
Management Practices associated with it.  I understand that by signing this notice, the New Owner is 
accepting all ongoing responsibilities for implementation and amendment of the WQMP for the 
Transferred site, which the New Owner has acquired from the Previous Owner. 
 
Printed Name of New Owner Representative Title 

Signature  Date 

 



Water Quality Management Plan (WQMP) 
REDA BIRCH MEDICAL OFFICE BUILDING 
  

 

REAL ESTATE DEVELOPMENT ASSOCIATES  Section VII 
1547 Prelim WQMP.docx  Page 36 

Section VIII  Filterra Model and 
Operation/Maintenance Requirements 
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Bioretention Systems

1. Director of Degremont Technologies North America R&D Center, Richmond VA
2. Research and Development Manager, Filterra Bioretention Systems, Ashland, VA
3. Research Performed by Filterra Bioretention Systems R&D Group, Ashland, VA

BacterraTM Advanced Bioretention Technology
A Best Management Practice 

for Stand Alone Stormwater Treatment for Bacteria Removal

Dr. Robert F. Kelly1 and Mindy Ruby2,3
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INTRODUCTION

Municipalities throughout North America are faced with increasing environmental challenges. Treatment of urban 
stormwater runoff  is among the most pressing as freshwater resources are increasingly strained from population 
growth and drought. Urban stormwater runoff  is known to accumulate high pollutant loads, carrying sediment, 
nutrients and heavy metal contaminants for ultimate discharge into receiving water bodies. Perhaps even more 
concerning, untreated stormwater leads to further degradation of the aquatic environment through introduction 
of high levels of fecal coliform bacteria, indicators of associated bacterial pathogens, with concentrations as 
high as 15,000 to 20,000 MPN per 100 mL reported for untreated urban runoff s (Center for Watershed Protection, 
1999). Field evaluations of Filterra’s novel BACTERRA™ Technology at Marina Del Rey, California revealed infl uent 
stormwater fecal coliform concentrations greater than 200,000 MPN/100 mL.

In fact, the U.S. EPA’s Impaired Waters Report or 303(d) list currently cites over 40,000 water bodies nationwide 
that are classifi ed as impaired. The leading cause of impairment is the “pathogens” category - numbering over 
10,000 citations, approximately 80% of which are due to fecal coliforms and related bacteria (U.S. Environmental 
Protection Agency, 2009).

In addition to the obvious public health concerns, the impairment of surface water resources has been well 
documented to exert a signifi cant economic impact via damage to the recreation 
and tourism industries such as beach closings and impact to sport and commercial 
fi shing reserves. Accordingly, municipalities are focused on identifying solutions to 
address protection of natural surface water resources with sustainable stormwater 
treatment practices.

Traditional stormwater treatment practices are designed to convey urban runoff  
from source areas to detention basins in order to reduce peak fl ows and control 
rate of discharge to the environment. The real challenge in delivering an effi  cient, 
sustainable stormwater treatment solution is the need to treat a large volume of 
fl ow at a high rate local to the source of origin. 

Bioretention systems, simple plant and soil/sand-based units, are a sustainable, Figure 1. Prince George County Bioretention 



low-impact, natural approach for direct stormwater treatment to reduce non-point source pollution in developed 
areas. Bioretention technology was introduced in 1993 with the original design from Prince George County, 
Maryland (Coff man, 1993). This early concept, illustrated in Figure 1, consisted of little more than a depression over 
porous soil / sand, covered with mulch and planted with a variety of vegetation. The design was focused primarily 
on minimizing surface water runoff  volume by relying on infi ltration and plant uptake to deliver water quality 
improvements.

Since the introduction of this original design, various bioretention approaches have been implemented to collect 
runoff  from impervious areas including rain gardens, vegetated swales, trenches and infi ltration basins. However, 
high failure rates were often observed due to use of old design standards, poor drainage, media variability, 

contractor error and requirement for high maintenance.

As the fi eld and level of scientifi c knowledge have evolved, 
advanced bioretention designs have emerged which combine 
well-founded fi ltration principles from municipal wastewater 
treatment practices with the development of advanced media 
blends designed to enhance contaminant removal effi  ciency. 
The national stormwater program Section 402(p) of the Clean 
Water Act recommends Bioretention as a best management 
practice (BMP), and with mounting public pressure to deliver 
water quality improvements, bioretention practices have now 
been implemented at many urban development projects 
across the United States (U.S. Environmental Protection Agency, 
1999).

However, despite regulatory and political pressures to 
encourage municipalities to adopt bioretention practices, the 

current standards for stormwater management continue to prevail (Morzaria-Luna et al., 2004). New technologies 
often have to meet existing treatment standards as well as address anticipated rules requiring infi ltration. 
Accordingly, bioretention systems have generally supplemented, rather than replaced, traditional stormwater 
treatment practices such as wet or dry detention ponds.
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Figure 2. Filterra® / Bacterra™ Advanced Bioretention Technology



Filterra, a division of Americast, Inc., was formed in 1997 with a specifi c 
focus to improve the fi eld of bioretention by creating a technology 
that delivered optimized urban stormwater treatment performance 
at high fl ow rates. The Filterra® Stormwater  Bioretention Filtration 
System (Figure 2) represented a major breakthrough in bioretention 
technology. The novel design emphasizes sustainable, low impact 
development while optimizing pollutant removal at high fl ow rates 
in order to provide the most effi  cient and cost eff ective approach to 
treatment of urban runoff . The Filterra® Technology was developed in 
association with the Civil Engineering Department at the University of 
Virginia through pursuit of an R&D Program designed to build upon the 
lessons learned from previous approaches to bioretention.

 Benefi cial features of the Filterra® Stormwater Bioretention Filtration 
System include its versatility for use in new construction or urban 
retrofi t projects (Figure 3), quality construction, ease of installation 
and maintenance, and high aesthetic value with inclusion of suitable 

landscape plant. Additionally, Filterra off ers design and engineering support and a no-fee fi rst year maintenance 
plan with every unit sold (Figure 4).

Signifi cant research eff orts have focused on pollutant removal mechanisms associated with the performance of 
bioretention technologies. Multiple literature references cite an array of active mechanisms for pollutant removal 
within bioretention systems. The primary mechanisms are based upon physical-chemical processes such as such 
as absorption, adsorption, fi ltration, infi ltration, ion exchange, organic complexation and sedimentation (Pitt et 
al., 2004; Rusciano & Obrupta, 2005). Based on results of studies conducted by other groups, the mulch layer is 
believed to be a key sink for heavy metals removal while the plants are very important with respect to root zone 
development which fosters infi ltration, reduces the outfl ow load and prevents clogging (Muthanna et al., 2007; 
Gregory, 2006).

More recently, researchers have focused on the secondary pollutant removal mechanisms associated with 
bioretention technologies, and particularly the biological phenomena associated with bacterial removal. Dr. Allen 
Davis has published research fi ndings which suggest that predation may be a key mechanism to enhance removal 
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Figure 3. Bacterra™ Advanced Bioretention Technology Installation 
for Urban Streetscape Retrofi t Project in Marina Del Rey, CA.



of fecal coliform bacterial populations (2007 Low Impact Development 
Proceedings).

In response to the growing need for bacteria removal from urban 
stormwater runoff , Filterra has now developed and introduced the 
Bacterra™ Advanced Bioretention Technology as a best management 
stormwater treatment practice. Founded upon the original Filterra® 
design platform, the Bacterra™ design basis is focused on delivering 
fundamental bioretention performance at high fl ow rates within a 
simple-to-construct, compact footprint available in standard size 
confi gurations.

The Bacterra™ Advanced Bioretention Technology relies upon a 
proprietary blend of media that is subject to rigorous quality control 
standards and includes sand, silt, clay and organic content combined 

in unique ratios in order to optimize both fl ow rate and biofi lm development to achieve effi  cient bacterial removal 
performance. Each component of the Bacterra™ Advanced Bioretention media is blended to optimize its role 
towards improving pollutant removal. The coarse sand fi ltration media provides both pore space and a high degree 
of surface area to support biofi lm development. The complex organics support growth of an advanced biological 
population. The plants maintain soil porosity, encourage biological activity and take up specifi c pollutants (Davis et 
al., 2001), making adsorption sites available again; thus creating a sustainable design.

The Bacterra™ Advanced Bioretention Technology draws on multiple pollutant removal mechanisms including 
the full-range of primary and secondary mechanisms previously described. However, the Bacterra™ design is 
engineered to promote biofi lm development and enhance the secondary pollutant removal mechanisms that occur 
between storm events such as biological decomposition, assimilation and predation in order to deliver an overall 
superior performance for removal of fecal coliforms and related bacteria. Microscopic examination of mulch and 
media samples from in-service Bacterra™ units reveals the presence of a dynamic and diverse microbial population 
including fl agellates, ciliates and amoebae (Figure 5; Appendix 2). These results were notable for the high 
concentrations of protozoa, a higher order class of organisms that are known to prey upon bacterial populations as 
a primary food source.
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Figure 4. Filterra® Stormwater Bioretention Filtration System 
Maintenance.



The Bacterra™ Advanced Bioretention Technology uses a unique and sound analytical 
method to determine the appropriate media surface area needed to achieve 
the desired treatment levels. The key is to appropriately match the media’s fl ow 
rate to the unique rainfall / runoff  characteristics of the drainage area. This is 
achieved by matching the volume of runoff  treated by the media to the volume 
of runoff  generated by the drainage area based on actual rainfall intensity 
distributions for any given region. For example, in the Mid-Atlantic region, 50 
years of rainfall data were analyzed from Reagan National Airport from which 
the probability and frequencies of all rainfall intensities (inches per hour) were 
determined. Knowing this and the fl ow characteristics of the Bacterra™ media, 
one can determine the annual volume of runoff  that can be treated and the 
optimum surface area for any given drainage area. In the Mid-Atlantic region, 
the Bacterra™ Advanced Bioretention Technology is sized to treat approximately 
90% of the total annual runoff  volume while achieving maximum pollutant 
removal (Coff man & Siviter, 2008).

The objective of this paper is to highlight the performance testing conducted 
to demonstrate the advantages of the Bacterra™ Advanced Bioretention 
Technology in delivering optimized treatment of urban stormwater runoff , 
with a specifi c focus on bacterial removal.
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Figure 5. Protozoan Classes Observed In Bacterra™ Units1
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1. Photos courtesy www.blm.gov/nstc/soil/protozoa/index.html and www.tvt-bio.com/micro2.html
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BACTERRA™ - EVALUATION of BACTERIAL REMOVAL PERFORMANCE

Pilot-Scale Studies
The initial bacterial removal studies performed at Filterra’s 
research center were conducted using pilot-scale fi lter 
columns having a media depth and confi guration 
equivalent to the full-scale Bacterra™ design. The focus of 
the studies was to assess Bacterra™ performance for the 
removal of fecal coliform bacteria. 

All test runs were analyzed according to EPA approved 
methodology, specifi cally HACH method 8368 using A-1 
Medium Broth to perform multiple tube fermentations. 
Runs were designed to evaluate performance both under 
bypass and non-bypass fl ows.

The study results demonstrated that the Bacterra™ design 
achieved a 77 to 99% removal of fecal coliforms for non-
bypass fl ows (Coff man & Ruby, 2007).

The results demonstrated that as the bioretention columns passed through a “maturation” period they exhibited 
greater fecal coliform removal effi  ciency (Figure 6).

The fi lter ripening process is essential towards optimization of the biological treatment phenomena via the 
establishment of a complex microbial community within the Bacterra™ Advanced Bioretention unit. This 
phenomenon was also observed by Clark & Pitt (1999) who reported that media fi lters develop a biofi lm growth 
which promotes bacterial removal effi  ciency. The development of an advanced microbial community supports 
a hierarchy in which predation occurs as more developed organisms such as protozoa feed upon bacterial prey, 
further optimizing bacterial removal effi  ciency. Based upon in-fi eld operating experience, this maturation period 
typically encompasses 4 to 6 storm events.

Studies conducted to evaluate the impact of the infl uent fecal coliform concentration revealed that the Bacterra™ 
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Figure 6. Eff ect of Time on Fecal Coliform Removal by the 
Bacterra™ Media Blend



Technology delivered greater than 80% fecal coliform removal 
over the wide range of infl uent concentrations tested (< 10,000 
to 95,000 MPN / 100 mL).

Studies conducted to evaluate the impact of fl ow rate revealed 
that low volume / low intensity storms, as are typical for the 
majority of storm events, were found to yield the greatest 
removal effi  ciency (Figure 7).

Full-scale Field Studies

A full-scale Bacterra™ Advanced Bioretention unit was 
installed in Marina Del Rey (Los Angeles County, California) 
and has been in operation and receiving regular maintenance 
since January 2007. Pictured in Figure 8, this site is an urban 
streetscape retrofi t in a densely populated area that was 
selected as an ideal location to perform event-based fi eld 
testing of the Bacterra™ Advanced Bioretention Technology for 
bacteria removal performance.

This site is particularly interesting based on Los Angeles County’s need to implement stormwater treatment to 
address bacteria TMDL requirements imposed by the Los Angeles Regional Water Quality Control Board. The 
Marina Del Rey harbor is a popular tourist area and local attraction that is suff ering from a variety of high pollutant 
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Figure 7. Eff ect of Simulated Rainfall Volume on Fecal Coliform 
Removal by the Bacterra™ Media Blend
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Figure 8. Activated BacterraTM - Marina Del Rey, CA



discharges from retail, commercial and residential activities.

All sampling and bacteriological testing were performed by CRG Marine Laboratories (Torrance, California), a state-
certifi ed third party laboratory. Sampling was conducted during qualifying storm events with replicate infl uent / 
effl  uent samples collected at 30 minute intervals. Bacterial enumeration for fecal coliforms was performed using 

the multiple tube fermentation technique (Standard 
Methods No. 9221E). Enumeration of Escherichia coli 
and Enterococcus spp. were performed using the 
Colilert™ and Enterolert™-E procedures, respectively 
(IDEXX Laboratories – Westbrook, Maine). Total 
Suspended Solids (TSS) analysis was performed using 
Standard Methods No. 2540 D.

The water quality data collected from this Bacterra™ 
unit during 11 monitored storm events since 
January 2008 confi rms earlier fi ndings from pilot-
scale column studies that demonstrated the 
signifi cant improvement in fecal coliform removal 
effi  ciency following an initial “maturation period”.  
During normal operations, the Bacterra™ Advanced 
Bioretention Technology was found to yield average 
bacterial removals of 98% and 99% for fecal 
coliform and E. coli populations, respectively, for 
infl uent concentrations as high as 980,000 MPN/100 

mL(Figures 9 & 10). Additionally, the Bacterra™ Advanced Bioretention Technology was found to deliver an average 
95% removal of Enterococcus spp. for infl uent concentrations ranging from 1,990 to 396,800 MPN/100 mL. 

Statistical analysis (ANOVA) was conducted to compare the variance of the infl uent and effl  uent concentrations 
for each of the pathogen indicator populations monitored (fecal coliforms, E. coli and Enterococcus spp.) 
demonstrating rejection of the null hypothesis at a 95% confi dence level. Based on these data a Student’s t-test was 
conducted to compare the mean values for these same populations ultimately demonstrating, at a 95% confi dence 
level, that the Bacterra™ Advanced Bioretention Technology achieved a signifi cant reduction in bacterial counts for 
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Figure 9. Eff ect of Time on Fecal Coliform Removal by the 
Bacterra™ Media Blend (Marina Del Rey Field Study)



all pathogen indicators monitored during this study.

These data confi rm fi ndings of research conducted 
by Dr. A. Davis who reported that bioretention 
facilities with well-developed microbial communities 
yielded >90% removal of fecal coliforms as 
compared to removal effi  ciencies ranging from 42 to 
70% for less developed bioretention systems (Davis 
et al., 2003).

The results of the Marina Del Rey study compare 
very favorably with published literature accounts of 
bacterial removal both via conventional sand and 
dual media fi lters as well as various bioretention 
systems (Table 1).

As expected, there was a positive correlation 
between the TSS and fecal coliform removal 

effi  ciencies exhibited by the Bacterra™ Advanced Bioretention Technology. For the Bacterra™ systems to achieve 
the typical, long-term performance expected for TSS removal, it is critical that the fi lter units stabilize or ripen. 
This “maturation” process is a start-up phenomenon and is known to not have any long term eff ects on system 
performance. Effl  uent samples collected before this time may yield an unusually high effl  uent TSS concentration.

Statistical analysis (paired t-test) of the paired TSS inlet and outlet concentrations from previous studies was 
conducted in order to evaluate the minimum pollutant reduction achieved based on both mean and median 
infl uent and effl  uent concentrations. The TSS removal effi  ciency of the standard Filterra® unit was found to exhibit 
performance equivalent to or better than that of a conventional sand fi lter and signifi cantly better as compared to 
several proprietary media fi lters, with an average TSS removal rate of 85% (Filterra, 2009).

The Bacterra™ Advanced Bioretention Technology exhibited an average TSS removal effi  ciency of 84.8% for samples 
collected during monitored storm events where infl uent TSS concentration was greater than 10 mg/L. Furthermore, 
the Bacterra™ Advanced Bioretention Technology produced a fi ltered effl  uent quality with an average TSS 
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Figure 10. Eff ect of Time on E. coli Removal by the 
Bacterra™ Media Blend (Marina Del Rey Field Study)



concentration of 3.9 mg/L.

The study also produced data useful 
towards validating system viability 
after extended dormant periods by 
illustrating eff ective performance 
under intermittent loading 
conditions.

CONCLUSIONS

With an alarming number of U.S. water bodies classifi ed as impaired for fecal coliforms, treatment of urban 
stormwater runoff  for bacteria removal is of growing interest. Bioretention practices are increasingly considered as 
a viable solution to stormwater treatment. Since the initial introduction of the bioretention concept, the fi eld has 
evolved based on “lessons-learned” with past high failure rates attributed to the use of old design standards, poor 
drainage, media variability, contamination and high maintenance requirements.

A full-scale fi eld evaluation of the Bacterra™ Advanced Bioretention Technology delivered greater than 95% removal 
of all key bacterial pathogen indicators analyzed, including fecal coliforms, E. coli and Enterococcus spp., following 
the fi lter maturation period. This performance is similar to or better than other media fi lters yet with the critical 
advantage of continued performance at very high fl ow rates, thereby allowing larger drainage areas to be treated 
within a very compact installed footprint.

Additionally, the Bacterra™ Advanced Bioretention Technology outperformed most stormwater best management 
practices in terms of TSS removal performance, yielding an average removal effi  ciency of 84.8% for samples 
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TREATMENT TECHNOLOGY FECAL COLIFORM 
REMOVAL REFERENCE

BacterraTM Advanced Bioretention 95%

Peat-Sand Filter 90% Galli, 1990

Bioretention 90% Davis, 1998

Bioretention 88% Rusciano & Obropta, 2005

Bioretention 71% Hunt, 2006

Table 1. Bacteria Removal Comparison for Media Filtration



collected during monitored storm events where influent TSS concentration was greater than 10 mg/L. Furthermore, 
the Bacterra™ Advanced Bioretention Technology produced a high quality filtered effluent with an average TSS 
concentration of 3.9 mg/L.

Performance of the Bacterra™ Advanced Bioretention Technology has been proven to exceed conventional 
bioretention approaches, producing an excellent quality effluent that in some cases is suitable for receiving waters 
designated for human contact uses. 

In conclusion, the Bacterra™ Advanced Bioretention Technology builds upon Filterra’s history of delivering 
breakthrough technology to achieve sustainable water quality improvements via implementation of innovative 
bioretention solutions using standardized design configurations that are aesthetically pleasing, reliable, low cost 
and maintenance friendly.
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APPENDIX 1

STATISTICAL ANALYSIS – COMPARISON OF VARIANCES

Fecal Coliforms Escherichia coli Enterococcus
Influent Effluent Influent Effluent Influent Effluent

S1 183,288 259,988 93,351

2 15,039 3,465 558

n1 34 34 18
n2 34 18

F static 148.533 5,629.365 27,985.421
H0 equal variance 0.505 < F < 1.981 0.505 < F < 1.981 0.385 < F < 2.596

H1 unequal variances F < 0.505 or F < 1.981 F < 0.505 or F < 1.981 F < 0.385 or F < 2.596

H0 Rejected for All Cases -- Variances Are Not Equal at 95% Confidence Level

S1 = Influent Standard Deviation
S2 = Effluent Standard Deviation
n1 = Influent Data Count
n2 = Effluent Data Count
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APPENDIX 2
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