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Chapter 2. -  Treatment Facility Selection Process 
This chapter describes a step-by-step process for selecting the type of 
treatment facilities that will apply to individual projects. Physical features 
of sites that are applicable to treatment facility selection are also 
discussed. Refer to Chapter 3 for additional detail on the four treatment 
menus - oil control treatment, phosphorous treatment, enhanced treatment, 
and basic treatment. 

Section 12.5 includes links to menus for emerging technologies that have a 
Use-Level Designation for pretreatment, oil, phosphorous, enhanced, or 
basic treatment. Only technologies with a General Use-Level Designation 
(GULD) can have an unlimited number of installations. 

2.1 Step-by-Step Selection Process for Treatment Facilities  

Please refer to Figure 2.1.1. Use the step-by-step process outlined below to 
determine the type of treatment facilities applicable to the project. 

Step 1:  Determine the Receiving Waters and Pollutants of 
Concern Based on Off-Site Analysis   
To obtain a more complete determination of the potential impacts of a 
stormwater discharge, Ecology encourages local governments to require 
an Off-site Analysis similar to that in Chapter 2 of Volume I (Vol. I 
Section 2.6.2). Even without an off-site analysis requirement, the project 
proponent must determine the natural receiving water for the stormwater 
drainage from the project site (ground water, wetland, lake, stream, or salt 
water). This is necessary to determine the applicable treatment menu from 
which to select treatment facilities. The identification of the receiving 
water should be verified by the local government agency with review 
responsibility. If the discharge is to the local municipal storm drainage 
system, the receiving water for the drainage system must be determined.  

The local government should verify whether any type of water quality 
management plans and/or local ordinances or regulations have established 
specific requirements for that (those) receiving waters. Examples of plans 
to be aware of include: 
• Watershed or Basin Plans:  These can be developed to cover a wide 

variety of geographic scales (e.g., Water Resource Inventory Areas, or 
sub-basins of a few square miles), and can be focused solely on 
establishing stormwater requirements (e.g., “Stormwater Basin Plans”), or 
can address a number of pollution and water quantity issues, including 
urban stormwater (e.g., Puget Sound Non-Point Action Plans). 

• Water Clean-up Plans:  These plans establish a Total Maximum Daily 
Load (TMDL) of a pollutant or pollutants in a specific receiving water or 
basin, and to identify actions necessary to remain below that maximum 
loading. The plans may identify discharge limitations or management 





Volume V – Runoff Treatment BMPs – December 2014 
2-3 

Figure 2.1.1 – Treatment Facility Selection Flow Chart  

*When Phosphorous Control and Enhanced treatment are required, the Large Wetpond and certain types of emerging technologies will 
not meet both types of treatment requirements. A different  or an additional treatment facility will be required to meet Enhanced treatment.  
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Step 2:  Determine if an Oil Control Facility/Device is Required  
The use of oil control devices and facilities is dependent upon the specific 
land use proposed for development.  

Where Applied: The Oil Control Menu (see Section 3.2 for more details) 
applies to projects that have “high-use sites.” High-use sites are those that 
typically generate high concentrations of oil due to high traffic turnover or 
the frequent transfer of oil. High-use sites include: 

• An area of a commercial or industrial site subject to an expected 
average daily traffic (ADT) count equal to or greater than 100 vehicles 
per 1,000 square feet of gross building area.   

Note: Gasoline stations, with or without small food stores, will 
likely exceed the high-use site threshold. 

• An area of a commercial or industrial site subject to petroleum storage 
and transfer in excess of 1,500 gallons per year, not including 
routinely delivered heating oil. Some examples are discussed below.   

Note: The petroleum storage and transfer criterion is intended to 
address regular transfer operations such as gasoline service 
stations, not occasional filling of heating oil tanks. 

• An area of a commercial or industrial site subject to parking, storage 
or maintenance of 25 or more vehicles that are over 10 tons gross 
weight (trucks, buses, trains, heavy equipment, etc.). Some examples 
are discussed below.  

Note: In general, all-day parking areas are not intended to be 
defined as high-use sites, and should not require an oil control 
facility. 

• A road intersection with a measured average daily traffic (ADT) count 
of 25,000 vehicles or more on the main roadway and 15,000 vehicles 
or more on any intersecting roadway, excluding projects proposing 
primarily pedestrian or bicycle use improvements. 

Note: The traffic count can be estimated using information from 
“Trip Generation,” published by the Institute of Transportation 
Engineers, or from a traffic study prepared by a professional 
engineer or transportation specialist with experience in traffic 
estimation. See: http://www.ite.org/.  

• The following land uses may have areas that fall within the definition 
of “high-use sites” and require oil control treatment. Further, these 
sites require special attention to the oil control treatment selected. 
Refer to Section 3.2 for more details.  

o Industrial machinery and equipment, and railroad equipment 
maintenance areas  

o Log storage and sorting yards 

http://www.ite.org/
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o Aircraft maintenance areas 

o Railroad yards 

o Fueling stations 

o Vehicle maintenance and repair sites 

o Construction businesses (paving, heavy equipment storage and 
maintenance, storage of petroleum products.)  

Note: Some land use types require the use of a spill control (SC-
type) oil/water separator. Those situations are described in Volume 
IV and are separate from this treatment requirement.  

If oil control is required for the site, please refer to the General 
Requirements in Chapter 4. The general requirements may affect the 
design and placement of facilities on the site (e.g., flow splitting). Then 
see Chapter 11 of this volume for guidance on the proper selection of 
options and design details. 

If an Oil Control Facility is required, select and apply an 
appropriate Oil Control Facility. Please refer to the Oil Control 
Menu in Section 3.2. After selecting an Oil Control Facility, 
proceed to Step 3. 
If an Oil Control Facility is not required, proceed directly to 
Step 3. 
Step 3:  Determine if Infiltration for Pollutant Removal is 
Practicable 
Please check the infiltration treatment design criteria as discussed in the 
Site Suitability Criteria (SSC) in Section 3.3.7 of Volume III.  

Infiltration can be effective at treating stormwater runoff, but soil 
properties must be appropriate to achieve effective treatment. This 
effectiveness is discussed in SSC-6 Soil Physical and Chemical Suitability 
for Treatment.  
The infiltration facility must also be checked to ensure that it does not 
adversely impact ground water resources. These are discussed in: 

• SSC-2 Ground Water Protection Areas 
• SSC-5 Depth to Bedrock, Water Table, or Impermeable Layer  
• SSC-1 Setback Criteria.   
These suitability criteria check the location and depth to bedrock, the 
water table, or impermeable layers (such as glacial till), and the proximity 
to wells, foundations, septic tank drainfields.   

Unstable slopes can preclude the use of infiltration (discussed in SSC-7 
Seepage Analysis and Control).  
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combined detention/wetpool facilities. Detailed facility designs for all the 
possible options are given in subsequent chapters in this Volume.  

Read Chapter 4 concerning general facility requirements.  
They apply to all facilities and may affect the design and placement of 
facilities on the site. 

3.2 Oil Control Menu 

Note:  Where this menu is applicable, it is in addition to facilities required 
by one of the other Treatment Menus. 

Application on the Project Site:  Oil control facilities are to be placed 
upstream of other facilities, as close to the source of oil generation as 
practical. For high-use sites located within a larger commercial center, 
only the impervious surface associated with the high-use portion of the 
site is subject to treatment requirements. If common parking for multiple 
businesses is provided, treatment shall be applied to the number of parking 
stalls required for the high-use business only. However, if the treatment 
collection area also receives runoff from other areas, the treatment facility 
must be sized to treat all water passing through it. 

High-use roadway intersections shall treat lanes where vehicles 
accumulate during the signal cycle, including left and right turn lanes and 
through lanes, from the beginning of the left turn pocket. If no left turn 
pocket exists, the treatable area shall begin at a distance equal to three car 
lengths from the stop line. If runoff from the intersection drains to more 
than two collection areas that do not combine within the intersection, 
treatment may be limited to any two of the collection areas.  

Performance Goal:  The facility choices in the Oil Control Menu are 
intended to achieve the goals of no ongoing or recurring visible sheen, and 
to have a 24-hour average Total Petroleum Hydrocarbon (TPH) 
concentration no greater than 10 mg/l, and a maximum of 15 mg/l for a 
discrete sample (grab sample).  

Note:  Use the method for NWTPH-Dx in Ecology Publication No. ECY 
97-602, Analytical Methods for Petroleum Hydrocarbons. If the 
concentration of gasoline is of interest, the method for NWTPH-Gx should 
be used to analyze grab samples. 

Options:  Oil control options include facilities that are small, treat runoff 
from a limited area, and require frequent maintenance. The options also 
include facilities that treat runoff from larger areas and generally have less 
frequent maintenance needs.  

• API-Type Oil/Water Separator – See Chapter 11 

• Coalescing Plate Oil/Water Separator – See Chapter 11 
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• Emerging Stormwater Treatment Technologies – See Chapter 12 

• Linear Sand Filter – See Chapter 8 
Note:  The linear sand filter is used in the Basic, Enhanced, and 
Phosphorus Treatment menus also. If used to satisfy one of those 
treatment requirements, the same facility shall not also be used to satisfy 
the oil control requirement unless increased maintenance is assured. This 
increase in maintenance is to prevent clogging of the filter by oil so that it 
will function for suspended solids, metals and phosphorus removal as 
well. Quarterly cleaning is required unless specified otherwise by the 
designer. 

3.3 Phosphorus Treatment Menu 

Where Applied:  The Phosphorus Treatment Menu applies to projects 
within watersheds that have been determined by local governments, 
Ecology, or the USEPA to be sensitive to phosphorus and that are being 
managed to control phosphorus inputs from stormwater. This menu 
applies to stormwater conveyed to the lake by surface flow as well as to 
stormwater infiltrated within one-quarter mile of the lake in soils that do 
not meet the soil suitability criteria in Chapter 3 of Volume III.  

Performance Goal:  The Phosphorus Menu facility choices are intended 
to achieve a goal of 50% total phosphorus removal for a range of influent 
concentrations of 0.1 – 0.5 mg/l total phosphorus. In addition, the choices 
are intended to achieve the Basic Treatment performance goal. The 
performance goal applies to the water quality design storm volume or flow 
rate, whichever is applicable.. The incremental portion of runoff in excess 
of the water quality design flow rate or volume can be routed around the 
facility (off-line treatment facilities), or can be passed through the facility 
(on-line treatment facilities) provided a net pollutant reduction is 
maintained. Ecology encourages the design and operation of treatment 
facilities that engage a bypass at flow rates higher than the water quality 
design flow rate. This is acceptable provided that the overall reduction in 
phosphorus loading (treated plus bypassed) is at least equal to that 
achieved with initiating bypass at the water quality design flow rate. Note 
that wetpool facilities are always designed to be on-line. 

Options:  Any one of the following options may be chosen to satisfy the 
phosphorus treatment requirement. 

• Infiltration (Chapter 3 of Volume III) with appropriate 
pretreatment (Chapter 6 of Volume V) –Infiltration treatment  

If infiltration is through soils meeting the minimum site suitability 
criteria for infiltration treatment (See Section 3.3.7 of Volume III), a 
presettling basin or a basic treatment facility can serve for 
pretreatment.  

• Infiltration preceded by Basic Treatment 
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Chapter 4. -  General Requirements for Stormwater 
Facilities 

Note:  All Figures in Chapter 4 are courtesy of King County 
This chapter addresses general requirements for treatment facilities. 
Requirements discussed in this chapter include design volumes and flows, 
sequencing of facilities, liners, and hydraulic structures for splitting or 
dispersing flows. 

4.1 Design Volume and Flow 

4.1.1 Water Quality Design Storm Volume 

The volume of runoff predicted from a 24-hour storm with a 6-month 
return frequency (a.k.a., 6-month, 24-hour storm). Alternatively, when 
using an approved continuous runoff model, the water quality design 
storm volume shall be equal to the simulated daily volume that represents 
the upper limit of the range of daily volumes that accounts for 91% of the 
entire runoff volume over a multi-decade period of record.  
Wetpool facilities are sized based upon use of the NRCS (formerly known 
as SCS) curve number equations in Chapter 2 of Volume III, for the 6-
month, 24-hour storm. Treatment facilities sized by this simple runoff 
volume-based approach are the same size whether they precede detention, 
follow detention, or are integral with the detention facility (i.e., a 
combined detention and wetpool facility). 

Unless amended to reflect local precipitation statistics, the 6-month, 24-
hour precipitation amount may be assumed to be 72 percent of the 2-year, 
24-hour amount. Precipitation estimates of the 6-month and 2-year, 24-
hour storms for certain towns and cities are listed in Appendix I-B of 
Volume I. For other areas, interpolating between isopluvials for the 2-
year, 24-hour precipitation and multiplying by 72% yields the appropriate 
storm size. Isopluvials for 2-year, 24-hour amounts for Western 
Washington are reprinted in Volume III.  

4.1.2 Water Quality Design Flow Rate   

Downstream of Detention Facilities: The full 2-year release rate from 
the detention facility.  
An approved continuous runoff model should identify the 2-year return 
frequency flow rate discharged by a detention facility that is designed to 
meet the flow duration standard. 

Preceding Detention Facilities or when Detention Facilities are not 
required: The flow rate at or below which 91% of the runoff volume, 





Volume V – Runoff Treatment BMPs – December 2014 
4-3 

and garbage dumpster leakage. Metal roofs are considered to be PGIS 
unless they are coated with an inert, non-leachable material (e.g., 
baked enamel coating). Roofs subject to venting significant amounts of 
dusts, mists or fumes from manufacturing, commercial, or other indoor 
activities are also PGIS.  

• A surface, whether paved or not, shall be considered subject to 
vehicular use if it is regularly used by motor vehicles. The following 
are considered regularly-used surfaces: roads, unvegetated road 
shoulders, bike lanes within the traveled lane of a roadway, driveways, 
parking lots, unrestricted access firelanes, vehicular equipment storage 
yards, and airport runways. 

• The following are not considered regularly-used surfaces: paved 
bicycle pathways separated from and not subject to drainage from 
roads for motor vehicles, restricted access firelanes, and infrequently 
used maintenance access roads. 

• Pollution-generating pervious surfaces (PGPS) are any non-impervious 
surface subject to vehicular use, industrial activities (as further defined 
in the glossary); or storage of erodible or leachable materials, wastes, 
or chemicals, and that receive direct rainfall or run-on or blow-in of 
rainfall, the use of pesticides and fertilizers or loss of soil. Typical 
PGPS include permeable pavement subject to vehicular use, lawns and 
landscaped areas including: golf courses, parks, cemeteries, and sports 
fields (natural and artificial turf). 

Summary of Areas Needing Treatment 

• All runoff from pollution-generating hard surfaces is to be treated 
through the water quality facilities specified in Chapter 2 and Chapter 
3. 

• Lawns and landscaped areas specified are pervious but also generate 
run-off into street drainage systems. In those cases the runoff from the 
pervious areas must be estimated and added to the runoff from hard 
surface areas to size treatment facilities.  

• Runoff from backyards can drain into native vegetation in areas 
designated as open space or buffers. In these cases, the area in native 
vegetation may be used to provide the requisite water quality 
treatment, provided it meets the requirements in Chapter 5 under the 
“Cleared Area Dispersion BMPs,” of BMP T5.30 Full Dispersion. 

• Drainage from hard surfaces that are not pollution- generating need not 
be treated and may bypass runoff treatment, if it is not mingled with 
runoff from pollution-generating surfaces.  

• Runoff from nonpollution-generating roofs is still subject to flow 
control per Minimum Requirement #7. The nonpollution-generating 
roof runoff that is directed to an infiltration trench or dry well must 
first pass through a catch basin as shown in BMP T5.10A. Note that 
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Figure 4.5.10 – Gabion Outfall Detail 
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Tightline Systems 
• Outfall tightlines may be installed in trenches with standard bedding 

on slopes up to 20%. In order to minimize disturbance to slopes 
greater than 20%, it is recommended that tightlines be placed at grade 
with proper pipe anchorage and support. 

• Except as indicated above, tightlines or conveyances that traverse the 
marine intertidal zone and connect to outfalls must be buried to a depth 
sufficient to avoid exposure of the line during storm events or future 
changes in beach elevation. If non-native material is used to bed the 
tightline, such material shall be covered with at least 3 feet of native 
bed material or equivalent. 

• High density polyethylene pipe (HDPP) tightlines must be designed to 
address the material limitations, particularly thermal expansion and 
contraction and pressure design, as specified by the manufacturer. The 
coefficient of thermal expansion and contraction for solid wall 
polyethylene pipe (SWPE) is on the order of 0.001 inch per foot per 
Fahrenheit degree. Sliding sleeve connections must be used to address 
this thermal expansion and contraction. These sleeve connections 
consist of a section of the appropriate length of the next larger size 
diameter of pipe into which the outfall pipe is fitted. These sleeve 
connections must be located as close to the discharge end of the outfall 
system as is practical. 

• Due to the ability of HDPP tightlines to transmit flows of very high 
energy, special consideration for energy dissipation must be made. 
Details of a sample gabion mattress energy dissipater have been 
provided as Figure 4.5.10. Flows of very high energy will require a 
specifically engineered energy dissipater structure. 

 

 
 

 
 

 

 

 
 
 
 
 
 
 

Figure 4.5.11 – Diffuser TEE (an example of energy dissipating end feature) 
 



Volume V – Runoff Treatment BMPs – December 2014 
4-31 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.5.12 – Fish Habitat Improvement at New Outfalls 
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4.6 Maintenance Standards for Drainage Facilities 

The facility-specific maintenance standards contained in this section are 
intended to be conditions for determining if maintenance actions are 
required as identified through inspection. They are not intended to be 
measures of the facility's required condition at all times between 
inspections. In other words, exceedence of these conditions at any time 
between inspections and/or maintenance does not automatically constitute 
a violation of these standards. However, based upon inspection 
observations, the inspection and maintenance schedules shall be adjusted 
to minimize the length of time that a facility is in a condition that requires 
a maintenance action.  

Table 4.5.2 Maintenance Standards  

No. 1 – Detention Ponds 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is Performed 

General Trash & Debris Any trash and debris which exceed 1 
cubic feet per 1,000 square feet. In 
general, there should be no visual 
evidence of dumping. 
If less than threshold all trash and 
debris will be removed as part of next 
scheduled maintenance. 

Trash and debris cleared from site. 

 Poisonous 
Vegetation and 
noxious weeds 

Any poisonous or nuisance 
vegetation which may constitute a 
hazard to maintenance personnel or 
the public. 
Any evidence of noxious weeds as 
defined by State or local regulations. 
(Apply requirements of adopted IPM 
policies for the use of herbicides). 
 

No danger of poisonous vegetation 
where maintenance personnel or the 
public might normally be. (Coordinate 
with local health department) 
Complete eradication of noxious weeds 
may not be possible. Compliance with 
State or local eradication policies 
required 

 Contaminants 
and Pollution 

Any evidence of oil, gasoline, 
contaminants or other pollutants 
(Coordinate removal/cleanup with 
local water quality response agency). 

No 
contaminants 
or pollutants 
present.  

 Rodent Holes Any evidence of rodent holes if 
facility is acting as a dam or berm, or 
any evidence of water piping through 
dam or berm via rodent holes. 

Rodents destroyed and dam or berm 
repaired. (Coordinate with local health 
department; coordinate with Ecology 
Dam Safety Office if pond exceeds 10 
acre-feet.) 
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No. 1 – Detention Ponds 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is Performed 

 Beaver Dams Dam results in change or function of 
the facility. 

Facility is returned to design function. 
(Coordinate trapping of beavers and 
removal of dams with appropriate 
permitting agencies) 

 Insects When insects such as wasps and 
hornets interfere with maintenance 
activities. 

Insects destroyed or removed from site. 
Apply insecticides in compliance with 
adopted IPM policies 

 Tree Growth 
and Hazard 
Trees 

Tree growth does not allow 
maintenance access or interferes 
with maintenance activity (i.e., slope 
mowing, silt removal, vactoring, or 
equipment movements). If trees are 
not interfering with access or 
maintenance, do not remove 
If dead, diseased, or dying trees are 
identified 
(Use a certified Arborist to determine 
health of tree or removal 
requirements) 

Trees do not hinder maintenance 
activities. Harvested trees should be 
recycled into mulch or other beneficial 
uses (e.g., alders for firewood). 
Remove hazard Trees 

Side Slopes 
of Pond 

Erosion Eroded damage over 2 inches deep 
where cause of damage is still 
present or where there is potential for 
continued erosion. 
Any erosion observed on a 
compacted berm embankment. 

Slopes should be stabilized using 
appropriate erosion control measure(s); 
e.g., rock reinforcement, planting of 
grass, compaction. 
If erosion is occurring on compacted 
berms a licensed civil engineer should 
be consulted to resolve source of 
erosion.  

Storage Area Sediment Accumulated sediment that exceeds 
10% of the designed pond depth 
unless otherwise specified or affects 
inletting or outletting condition of the 
facility. 

Sediment cleaned out to designed pond 
shape and depth; pond reseeded if 
necessary to control erosion. 

 Liner (If 
Applicable) 

Liner is visible and has more than 
three 1/4-inch holes in it. 

Liner repaired or replaced. Liner is fully 
covered. 

Pond Berms 
(Dikes) 

Settlements Any part of berm which has settled 4 
inches lower than the design 
elevation.  
If settlement is apparent, measure 
berm to determine amount of 
settlement. 
 Settling can be an indication of more 
severe problems with the berm or 
outlet works. A licensed civil engineer 
should be consulted to determine the 
source of the settlement. 

Dike is built back to the design 
elevation. 

 Piping Discernable water flow through pond 
berm. Ongoing erosion with potential 
for erosion to continue. 
(Recommend a Goethechnical 
engineer be called in to inspect and 
evaluate condition and recommend 
repair of condition. 

Piping eliminated. Erosion potential 
resolved. 
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Chapter 5. -  On-Site Stormwater Management 
Note: Figures 5.1 through 5.5 are courtesy of King County 

5.1 Purpose 

This Chapter presents the methods for analysis and design of on-site 
stormwater management Best Management Practices (BMPs). Many of 
these BMPs, although being used elsewhere, are new locally. Efforts have 
been underway to further develop these “low impact development” 
concepts in Western Washington. Ecology has updated these BMPs and 
added references to the LID Technical Guidance Manual for Puget Sound 
(2012), authored by the Washington State University Cooperative 
Extension and published by the Puget Sound Partnership. The document is 
available at the following website: 
http://www.psp.wa.gov/documents.php 

Note that the LID Technical Guidance Manual for Puget Sound (2012) is 
for additional informational purposes only. You must follow the guidance 
within this manual if there are any discrepancies between this manual and 
the LID Technical Guidance Manual for Puget Sound (2012). 

5.2 Application  

The On-Site Stormwater Management BMPs presented in this Chapter  
help achieve compliance with Minimum Requirement #5, and can 
contribute toward compliance with Minimum Requirements #6 and #7. 

Most of the BMPs serve to reduce runoff flow rates as well as to provide 
some pollutant reduction benefits. Ecology accepts Full Dispersion as 
meeting Minimum Requirements #6, and #7. Bioretention and Permeable 
Pavements can meet the same requirements for their tributary drainage 
areas depending upon site conditions and sizing.  

5.3 Best Management Practices for On-Site Stormwater 
Management 

This chapter contains several On-Site Stormwater Management BMPs. 

Projects shall employ these BMPs to infiltrate, disperse, and retain 
stormwater runoff on site to the maximum extent practicable without 
causing flooding or erosion impacts. Sites that are required to provide 
water quality treatment must provide treatment before infiltration or use 
infiltration as treatment. Sites that can fully infiltrate (see Volume III, 
Chapter 3, Section 3.3) or fully disperse (see BMP T5.30) are not required 
to provide additional runoff treatment or flow control facilities. Full 
dispersion applies to sites (or sub-areas of sites) with a maximum of 10% 
effective impervious area that is dispersed through 65% of the site 

http://www.psp.wa.gov/documents.php
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maintained in natural vegetation. Full dispersion using substantially less 
area can also be utilized by roads through soils with high saturated 
hydraulic conductivity. 

Hard surfaces that are not fully dispersed or infiltrated should be partially 
dispersed or infiltrated to the maximum extent practicable.  For projects 
triggering minimum requirement #7, if the model predicts a 0.10 cfs or 
greater increase in the 100-year return frequency flow (or a 1.5 cfs 
increase for 15-minute time steps), or if certain thresholds of impervious 
surfaces or converted pervious surfaces are exceeded within a threshold 
discharge area (see Volume 1, Section 2.5.7), then the project must 
comply with the flow control standard. Also, projects that exceed the 
thresholds in Section 2.5.6 of Volume 1 must comply with treatment 
requirements.    

5.3.1 On-site Stormwater Management BMPs  

Purpose: 
The primary purpose of On-site (LID) Stormwater Management BMPs is 
to reduce the disruption of the natural site hydrology. Local governments 
under the Municipal Stormwater Permits can require projects to use these 
BMPs to gain compliance with Minimum Requirement #5. Municipal 
permittees that adopt different BMPs shall document how those BMPS 
will protect water quality, reduce the discharge of pollutants to the 
maximum extent practicable, and satisfy the state AKART requirements  

Competing Needs:  
The On-site Stormwater Management BMPs can be superseded or 
restricted where they are in conflict with: 

• Requirements of the following federal or state laws, rules, and 
standards: Historic Preservation Laws and Archaeology Laws as listed 
at http://www.dahp.wa.gov/learn-and-research/preservation-laws, 
Federal Superfund or Washington State Model Toxics Control Act, 
Federal Aviation Administration requirements for airports, Americans 
with Disabilities Act. 

• Where an LID requirement has been found to be in conflict with 
special zoning district design criteria adopted and being implemented 
pursuant to a community planning process, the existing local codes 
may supersede or reduce the LID requirement. This does not relieve 
municipal stormwater permittees of the requirement to review local 
design codes, standards, and rules to remove barriers and require use 
of LID principles and BMP’s.  

• Public health and safety standards.  

http://www.dahp.wa.gov/learn-and-research/preservation-laws
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• Transportation regulations to maintain the option for future expansion 
or multi-modal use of public rights-of-way. 

• A local Critical Area Ordinance that provides protection of tree 
species. 

• A local code or rule adopted as part of a Wellhead Protection Program 
established under the Federal Safe Drinking Water Act; or adopted to 
protect a Critical Aquifer Recharge Area established under the State 
Growth Management Act.   

BMP T5.10A:  Downspout Full Infiltration  

Please refer to Section 3.1.1 in Volume III of this manual. 

BMP T5.10B:  Downspout Dispersion Systems  

Please refer to Section 3.1.2 in Volume III of this manual. 

BMP T5.10C:  Perforated Stub-out Connections  

Please refer to Section 3.1.3 in Volume III of this manual. 

BMP T5.11:  Concentrated Flow Dispersion 

Purpose and 
Definition 
 

Dispersion of concentrated flows from driveways or other pavement 
through a vegetated pervious area attenuates peak flows by slowing entry 
of the runoff into the conveyance system, allowing for some infiltration, 
and providing some water quality benefits. See Figure 5.3.1. 

Applications and 
Limitations 

• Use this BMP in any situation where concentrated flow can be 
dispersed through vegetation. 

• Figure 5.3.1 shows two possible ways of spreading flows from steep 
driveways. 

Design 
Guidelines 

• Maintain a vegetated flowpath of at least 50 feet between the 
discharge point and any property line, structure, steep slope, stream, 
lake, wetland, lake, or other impervious surface.  

• A maximum of 700 square feet of impervious area may drain to each 
concentrated flow dispersion BMP. 

• Provide a pad of crushed rock (a minimum of 2 feet wide by 3 feet 
long by 6 inches deep) at each discharge point. 

• No erosion or flooding of downstream properties may result. 

• Runoff discharged towards landslide hazard areas must be evaluated 
by a geotechnical engineer or qualified geologist. Do not place the 
discharge point on or above slopes greater than 20%, or above erosion 
hazard areas, without evaluation by a geotechnical engineer or 
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qualified geologist and approval by the Local Plan Approval 
Authority. 

• For sites with septic systems, the discharge point must be ten feet 
downgradient of the drainfield primary and reserve areas (WAC 246-
272A-0210). A Local Plan Approval Authority may waive this 
requirement if site topography clearly prohibits flows from intersecting 
the drainfield. 

Runoff Modeling Where BMP T5.11 is used to disperse runoff into an undisturbed native 
landscape area or an area that meets BMP T5.13, and the vegetated flow 
path is at least 50 feet, the impervious area may be modeled as 
landscaped area. Where the vegetated flowpath is 25 – 50 feet, using a 
dispersion trench (see BMP T5.10B) allows modeling the impervious 
area as 50% impervious/50% landscape. This is done in the WWHM 3 on 
the Mitigated Scenario screen by entering the dispersed impervious area 
into one of the entry options for dispersal of impervious area runoff. For 
procedures in WWHM 2012, see Appendix III-C.  

 
 

http://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0210
http://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0210
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Figure 5.3.1 – Typical Concentrated Flow Dispersion for Steep Driveways 
  



Volume V – Runoff Treatment BMPs – December 2014 
5-6 

 

BMP T5.12:  Sheet Flow Dispersion 

Purpose and 
Definition 

Sheet flow dispersion is the simplest method of runoff control. This BMP 
can be used for any impervious or pervious surface that is graded to 
avoid concentrating flows ). Because flows are already dispersed as they 
leave the surface, they need only traverse a narrow band of adjacent 
vegetation for effective attenuation and treatment. 

Applications and 
Limitations 

Use this BMP for flat or moderately sloping (< 15% slope) surfaces such 
as driveways, sports courts, patios, roofs without gutters,  lawns, 
pastures; or any situation where concentration of flows can be avoided.  

Design 
Guidelines 

• See Figure 5.3.2 for details for driveways. 

• Provide a 2-foot-wide transition zone to discourage channeling 
between the edge of the impervious surface (or building eaves) and 
the downslope vegetation. This transition zone may consist of an 
extension of subgrade material (crushed rock), modular pavement, 
drain rock, or other material acceptable to the Local Plan Approval 
Authority. 

• Provide a 10-foot-wide vegetated buffer for up to 20 feet of width of 
paved or impervious surface. Provide an additional 10 feet of 
vegetated buffer width for each additional 20 feet of impervious 
surface width or fraction thereof. (For example, if a driveway is 30 feet 
wide and 60 feet long provide a 20-foot wide by 60-foot long 
vegetated buffer, with a 2-foot by 60-foot transition zone.) 

• No erosion or flooding of downstream properties may result. 

• Runoff discharge toward landslide hazard areas must be evaluated by a 
geotechnical engineer or a qualified geologist. Do not allow sheet flow 
on or above slopes greater than 20%, or above erosion hazard areas, 
without evaluation by a geotechnical engineer or qualified geologist 
and approval by the Local Plan Approval Authority. 

• For sites with septic systems, the discharge area must be ten feet 
downgradient of the drainfield primary and reserve areas (WAC 246-
272A-0210). A Local Plan Approval Authority may waive this 
requirement if site topography clearly prohibits flows from intersecting 
the drainfield. 

Runoff Modeling Where BMP T5.12 is used to disperse runoff into an undisturbed native 
landscape area or an area that meets BMP T5.13, and the vegetated flow 
path is 50 feet or more, the impervious area may be modeled as 
landscaped area. Where the vegetated flowpath is 25 to 50 feet, use of a 
dispersion trench (see BMP T5.10B) allows modeling the impervious 
area as 50% impervious/50% landscape. This is done in the WWHM3 on 
the Mitigation Scenario screen by entering the dispersed impervious area 

http://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0210
http://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0210
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into one of the entry options for dispersal of impervious area runoff. For 
procedures in WWHM 2012, see Appendix III-C in Volume III. 

 

 

Figure 5.3.2 – Sheet Flow Dispersion for Driveways 
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BMP T5.13:  Post-Construction Soil Quality and Depth 

Purpose and 
Definition 

Naturally occurring (undisturbed) soil and vegetation provide important 
stormwater functions including: water infiltration; nutrient, sediment, and 
pollutant adsorption; sediment and pollutant biofiltration; water interflow 
storage and transmission; and pollutant decomposition. These functions 
are largely lost when development strips away native soil and vegetation 
and replaces it with minimal topsoil and sod. Not only are these 
important stormwater functions lost, but such landscapes themselves 
become pollution generating pervious surfaces due to increased use of 
pesticides, fertilizers and other landscaping and household/industrial 
chemicals, the concentration of pet wastes, and pollutants that 
accompany roadside litter.  

Establishing soil quality and depth regains greater stormwater functions 
in the post development landscape, provides increased treatment of 
pollutants and sediments that result from development and habitation, 
and minimizes the need for some landscaping chemicals, thus reducing 
pollution through prevention. 

Applications and 
Limitations 

Establishing a minimum soil quality and depth is not the same as 
preservation of naturally occurring soil and vegetation. However, 
establishing a minimum soil quality and depth will provide improved on-
site management of stormwater flow and water quality.  

Soil organic matter can be attained through numerous materials such as 
compost, composted woody material, biosolids, and forest product 
residuals. It is important that the materials used to meet the soil quality 
and depth BMP be appropriate and beneficial to the plant cover to be 
established. Likewise, it is important that imported topsoils improve soil 
conditions and do not have an excessive percent of clay fines. 

This BMP can be considered infeasible on till soil slopes greater than 33 
percent.  

Design 
Guidelines 

• Soil retention. Retain, in an undisturbed state, the duff layer and 
native topsoil to the maximum extent practicable. In any areas 
requiring grading remove and stockpile the duff layer and topsoil on 
site in a designated, controlled area, not adjacent to public resources 
and critical areas, to be reapplied to other portions of the site where 
feasible. 

• Soil quality. All areas subject to clearing and grading that have not 
been covered by impervious surface, incorporated into a drainage 
facility or engineered as structural fill or slope shall, at project 
completion, demonstrate the following: 

1. A topsoil layer with a minimum organic matter content of 10%  
dry weight in planting beds, and 5% organic matter content in turf 
areas, and a pH from 6.0 to 8.0 or matching the pH of the 
undisturbed soil. The topsoil layer shall have a minimum depth of 
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eight inches except where tree roots limit the depth of 
incorporation of amendments needed to meet the criteria. Subsoils 
below the topsoil layer should be scarified at least 4 inches with 
some incorporation of the upper material to avoid stratified layers, 
where feasible. 

2. Mulch planting beds with 2 inches of organic material 

3. Use compost and other materials that meet these organic content 
requirements: 

a. The organic content for “pre-approved” amendment rates can 
be met only using compost  meeting the compost specification 
for Bioretention (BMP T7.30), with the exception that the 
compost may have up to 35% biosolids or manure.   

The compost must also have an organic matter content of 40% 
to 65%, and a carbon to nitrogen ratio below 25:1. 

 The carbon to nitrogen ratio may be as high as 35:1 for 
plantings composed entirely of plants native to the Puget 
Sound Lowlands region. 

b. Calculated amendment rates may be met through use of 
composted material meeting (a.) above; or other organic 
materials amended to meet the carbon to nitrogen ratio 
requirements, and not exceeding the contaminant limits 
identified in Table 220-B, Testing Parameters, in WAC 173-
350-220.   

The resulting soil should be conducive to the type of vegetation to be 
established. 

• Implementation Options: The soil quality design guidelines listed 
above can be met by using one of the  methods listed below: 

1. Leave undisturbed native vegetation and soil, and protect from 
compaction during construction. 

2. Amend existing site topsoil or subsoil either at default “pre-
approved” rates, or at custom calculated rates based on  tests of the 
soil and amendment. 

3. Stockpile existing topsoil during grading, and replace it prior to 
planting. Stockpiled topsoil must also be amended if needed to 
meet the organic matter or depth requirements, either at a default 
“pre-approved” rate or at a custom calculated rate. 

4. Import topsoil mix of sufficient organic content and depth to meet 
the requirements. 

More than one method may be used on different portions of the same 
site. Soil that already meets the depth and organic matter quality 
standards, and is not compacted, does not need to be amended. 



Volume V – Runoff Treatment BMPs – December 2014 
5-10 

Planning/Permitt
ing/Inspection/Ve
rification 
Guidelines & 
Procedures 

• Local governments are encouraged to adopt guidelines and 
procedures similar to those recommended in Guidelines and 
Resources For Implementing Soil Quality and Depth BMP T5.13 in 
WDOE Stormwater Management Manual for Western Washington. 
This document is available at: 
http://www.soilsforsalmon.org/pdf/Soil_BMP_Manual.pdf 

Maintenance  • Establish soil quality and depth toward the end of construction and 
once established, protect from compaction, such as from large 
machinery use, and from erosion. 

• Plant vegetation and mulch the amended soil area after installation. 

• Leave plant debris or its equivalent on the soil surface to replenish 
organic matter. 

• Reduce and adjust, where possible, the use of irrigation, fertilizers, 
herbicides and pesticides, rather than continuing to implement 
formerly established practices. 

Runoff Model 
Representation 

Areas meeting the design guidelines may be entered into approved runoff 
models as “Pasture” rather than “Lawn.” 

Flow reduction credits can be taken in runoff modeling when BMP T5.13 
is used as part of a dispersion design under the conditions described in:  

BMP T5.10B Downspout Dispersion 

BMP T5.11 Concentrated Flow Dispersion 

BMP T5.12 Sheet Flow Dispersion 

BMP T5.18 Reverse Slope Sidewalks 

BMP T5.30 Full Dispersion (for public road projects) 

  

http://www.soilsforsalmon.org/pdf/Soil_BMP_Manual.pdf
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Applications and 
Limitations 

While vegetated roofs can be installed on slopes up to 40 degrees, slopes 
between 5 and 20 degrees (1:12 and 5:12) are most suitable and can 
provide natural drainage by gravity. Roofs with slopes greater than 10 
degrees (2:12) require an analysis of engineered slope stability. 

Vegetated roofs are not included in the lists referenced under Minimum 
Requirement #5. However, they are an option available to project 
designers who want to use other methods to meet the LID Performance 
Standard option of Minimum Requirement #5. 

Design Criteria The reader is directed to the LID Technical Guidance Manual for Puget 
Sound (2012), for a more detailed description of the components of and 
design criteria for vegetated roofs. It also includes references to other 
sources of information and design guidance. 

Note that the LID Technical Guidance Manual for Puget Sound (2012) is 
for additional informational purposes only. You must follow the guidance 
within this manual if there are any discrepancies between this manual and 
the LID Technical Guidance Manual for Puget Sound (2012). 

Runoff Model 
Representation 

See Appendix III-C in Volume III for a summary of how vegetated roofs 
may be entered into the approved continuous runoff models.  

BMP T5.18:  Reverse Slope Sidewalks 

Purpose and 
Definition 

Reverse slope sidewalks are sloped to drain away from the road and onto 
adjacent vegetated areas. 

Design Criteria • Greater than 10 feet of vegetated surface downslope that is not 
directly connected into the storm drainage system. 

• Vegetated area receiving flow from sidewalk must be native soil or 
meet guidelines in BMP T5.13.  

Runoff Model 
Representation 

• In WWHM 3, enter sidewalk area as lawn/landscaped area over the 
underlying soil type. For WWHM 2012, see Appendix III-C in 
Volume III. 

BMP T5.19:  Minimal Excavation Foundations 

Purpose and 
Definition  

Low impact foundations are defined as those techniques that do not 
disturb, or minimally disturb the natural soil profile within the footprint of 
the structure. This preserves most of the hydrologic properties of the native 
soil. Pin foundations are an example of a minimal excavation foundation. 

Applications and 
Limitations 

• To minimize soil compaction, heavy equipment cannot be used within 
or immediately surrounding the building. Terracing of the foundation 
area may be accomplished by tracked, blading equipment not 
exceeding 650 psf. 

Runoff Model • Where residential roof runoff is dispersed on the up gradient side of a 
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Representation structure in accordance with the design criteria and guidelines in BMP 
T5.10B, the tributary roof area may be modeled as pasture on the 
native soil.  

• Where “step forming” is used on a slope, the square footage of roof 
that can be modeled as pasture must be reduced to account for lost 
soils. In “step forming,” the building area is terraced in cuts of limited 
depth. This results in a series of level plateaus on which to erect the 
form boards. The following equation (suggested by Rick Gagliano of 
Pin Foundations, Inc.) can be used to reduce the roof area that can be 
modeled as pasture. 

A1  –  dC(.5) X A1 = A2 
dP 

A1 = roof area draining to up gradient side of structure 

dC = depth of cuts into the soil profile 

dP = permeable depth of soil ( The A horizon plus an additional few 
inches of the B horizon where roots permeate into ample pore space 
of soil). 

A2 = roof area that can be modeled as pasture on the native soil 

• If roof runoff is dispersed down gradient of the structure in accordance 
with the design criteria and guidelines in BMP T5.10B, AND there is at 
least 50 feet of vegetated flow path through native material or 
lawn/landscape area that meets the guidelines in BMP T5.13, the 
tributary roof areas may be modeled as lawn/landscaped area. 

BMP T5.20:  Rainwater Harvesting 

Purpose and 
Definition 

Rainwater harvesting is the capture and storage of rainwater for 
beneficial use. Roof runoff may be routed to cisterns for storage and 
nonpotable uses such as irrigation, toilet flushing, and cold water 
laundry. Rainwater harvesting can help reduce peak stormwater flows, 
durations, and volumes. The amount of reduction achieved with cistern 
storage is a function of contributing area, storage volume, and rainwater 
use rate.  

Design Criteria • 100% reuse of the annual average runoff volume (use continuous 
runoff model to get annual average for drainage area). 

• System designs involving interior uses must have a monthly water 
balance that demonstrates adequate capacity for each month and 
reuse of all stored water annually.  

Runoff Model 
Representation 

• Do not enter drainage area into the runoff model. 

Other Criteria • Restrict use to 4 homes/acre housing and lower densities when the 
captured water is solely for outdoor use. 
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BMP T5.30:  Full Dispersion  

Purpose and 
Definition 

This BMP allows for "fully dispersing" runoff from impervious surfaces 
and cleared areas of development sites that protect at least 65% of the site 
(or a threshold discharge area on the site) in a forest or native condition.  

Applications and 
Limitations 

• Rural single family residential developments should use these 
dispersion BMPs wherever possible to minimize effective impervious 
surface to less than 10% of the development site.  

• Other types of development that retain 65% of the site (or a threshold 
discharge area on the site) in a forested or native condition may also 
use these BMPs to avoid triggering the flow control facility 
requirement.  

• The preserved area may be a previously cleared area that has been 
replanted in accordance with native vegetation landscape 
specifications described within this BMP. 

• The preserved area should be situated to minimize the clearing of 
existing forest cover, to maximize the preservation of wetlands 
(though the wetland area and any streams and lakes do not count 
toward the 65% forest or native condition area), and to buffer stream 
corridors.  

• The preserved area should be placed in a separate tract or protected 
through recorded easements for individual lots.  

• The preserved area should be shown on all property maps and should 
be clearly marked during clearing and construction on the site. 

• All trees within the preserved area at the time of permit application 
shall be retained, aside from approved timber harvest activities 
regulated under WAC Title 222, except for Class IV General Forest 
Practices that are conversions from timberland to other uses, and the 
removal of dangerous or diseased trees.  

• The preserved area may be used for passive recreation and related 
facilities, including pedestrian and bicycle trails, nature viewing areas, 
fishing and camping areas, and other similar activities that do not 
require permanent structures, provided that cleared areas and areas of 
compacted soil associated with these areas and facilities do not exceed 
eight percent of the preserved area. 

• The preserved area may contain utilities and utility easements, but not 
septic systems. Utilities are defined as potable and wastewater 
underground piping, underground wiring, and power and telephone 
poles. 

  

http://apps.leg.wa.gov/WAC/default.aspx?cite=222
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Minimum Design Requirements for Residential Projects 
Developments that preserve 65% of a site (or a threshold discharge area of 
a site) in a forested or native condition, can disperse runoff from the 
developed portion of the site into the native vegetation area as long as the 
developed areas draining to the native vegetation do not have impervious 
areas that exceed 10% of the entire site.  

Where a development has less than 65% of a site available to maintain or 
create into a forested or native condition, that area may still be used for 
full dispersion of a portion of the developed area. The ratio of the native 
vegetation area to the impervious area, which is dispersed into the native 
vegetation, must not be less than 65 to 10. The lawn and landscaping areas 
associated with the impervious areas may also be dispersed into the native 
vegetation area. The lawn and landscaped area must comply with BMP 
T5.13. All design requirements listed also must be met. 

The portion of the developed area which is not managed through full 
dispersion can be considered a separate project site. It must be evaluated 
against the thresholds in Figures 2.2 and 2.3 of Volume 1, whichever is 
appropriate, to determine the applicable minimum requirements. 

Additional impervious areas above the 10% are allowed, but should not 
drain to the native vegetation area, and are subject to the thresholds, 
treatment and flow control requirements of this stormwater manual. 

Within the context of this dispersion option, the impervious surfaces that 
are over and above the 10% maximum can be routed into an appropriately 
sized dry well or into an infiltration basin that meets the flow control 
standard and does not overflow into the forested or native vegetation area. 

Runoff must be dispersed into the native area in accordance with one or 
more of the dispersion devices, and in accordance with the design criteria 
and limits for those devices, cited in this BMP. A native vegetation flow 
path of at least 100 feet in length (25 feet for sheet flow from a non-native 
pervious surface) must be available along the flowpath that runoff would 
follow upon discharge from a dispersion device cited in this BMP. The 
native vegetated flowpath must meet all of the following criteria: 

• The flow path must be over native vegetated surface 

• The flow path must be on-site or in an off-site tract or easement area 
reserved for such dispersion 

• The slope of the flowpath must be no steeper than 15% for any 20-foot 
reach of the flowpath. Slopes up to 33% are allowed where level 
spreaders are located upstream of the dispersion area and at sites 
where vegetation can be established. 

• The flowpath must be located between the dispersion device and any 
downstream drainage feature such as a pipe, ditch, stream, river, pond, 
lake, or wetland. 
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• The flowpaths for adjacent dispersion devices must be sufficiently 
spaced to prevent overlap of flows in the flowpath areas.  

For sites with on-site sewage disposal systems, the discharge of runoff 
from dispersion devices must be located downslope of the primary and 
reserve drainfield areas. This requirement may be waived by the 
permitting jurisdiction if site topography clearly prevents discharged flows 
from intersecting the drainfield. 

Dispersion devices are not allowed in critical area buffers or on slopes 
steeper than 20%. Dispersion devices proposed on slopes steeper than 
15% or within 50 feet of a geologically hazardous area (RCW 
36.70A.030(5) must be approved by a geotechnical engineer or 
engineering geologist.  

The dispersion of runoff must not create flooding or erosion impacts.  

• Roof Downspouts  
Roof surfaces that comply with the Downspout Full Infiltration BMP 
T5.10A, are considered to be "fully infiltrated" (i.e., zero percent 
effective imperviousness). All other roof surfaces are considered to be 
"fully dispersed" (i.e., at or approaching zero percent effective 
imperviousness) only if they are within a threshold discharge area that 
is or will be more than 65% forested (or native vegetative cover) and 
less than 10% impervious (total), AND if they either: 1) comply with 
the Downspout Dispersion requirements of BMP T5.10B, but with 
vegetated flow paths of 100 feet or more through the native vegetation 
preserved area; or 2) disperse the roof runoff along with the road 
runoff in accordance with the roadway dispersion BMP section below.  

• Driveway Dispersion  
Driveway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they either: 1) comply with BMP 5.11 for concentrated 
flow and BMP T5.12 for sheet flow- and have flow paths of 100 feet 
or more through native vegetation; or, 2) disperse driveway runoff 
along with the road runoff in accordance with the roadway dispersion 
BMP section below.   

• Roadway Dispersion BMPs  
Roadway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they comply with the following dispersion 
requirements: 

  

http://apps.leg.wa.gov/rcw/default.aspx?cite=36.70A.030
http://apps.leg.wa.gov/rcw/default.aspx?cite=36.70A.030
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Chapter 6. -  Pretreatment  
6.1 Purpose 

This chapter presents the methods that may be used to provide 
pretreatment prior to basic or enhanced runoff treatment facilities. 
Pretreatment must be provided in the following applications: 

• For sand filters and infiltration BMPs to protect them from excessive 
siltation and debris. 

• Where the basic treatment facility or the receiving water may be 
adversely affected by non-targeted pollutants (e.g., oil), or may by 
overwhelmed by a heavy load of targeted pollutants (e.g., suspended 
solids). 

6.2 Application 

Presettling basins are a typical pretreatment BMP used to remove 
suspended solids. All of the basic runoff treatment facilities may also be 
used for pretreatment to reduce suspended solids. Ecology has approved 
some emerging technologies for pretreatment through the TAPE process. 
See 
www.ecy.wa.gov/programs/wq/stormwater/newtech/Pretreatment.html for 
a list of approved pretreatment technologies. 

You may also use a detention pond sized to meet the flow control standard 
in Volume I to provide pretreatment for suspended solids removal. 

6.3 Best Management Practices (BMPs) for Pretreatment 

This Chapter has only one BMP for presettling basins. Please use the 
Pretreatment link in Chapter 12 to access a listing and design criteria for 
various patented devices that have received a General Use Level 
Designation for Pretreatment through the TAPE program.  

BMP T6.10:  Presettling Basin  

Purpose and 
Definition 

A Presettling Basin provides pretreatment of runoff in order to remove 
suspended solids, which can impact other runoff treatment BMPs.  

Application and 
Limitations 

Runoff treated by a Presettling Basin may not be discharged directly to a 
receiving water; it must be further treated by a basic or enhanced runoff 
treatment BMP. 

Design Criteria 1. A presettling basin shall be designed with a wetpool. The treatment 
volume shall be at least 30 percent of the total volume of runoff from 
the 6-month, 24-hour storm event. 
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minute water quality flow rate, as predicted by WWHM, to the 
sand filter.  

• Size the facility to filter all the runoff sent to it (no overflows from 
the treatment facility should occur). Note that WWHM allows 
bypass flows and filtered runoff to be directed to the downstream 
detention facility. 

• Off-line sand filters placed downstream of a detention facility 
must have a flow splitter designed to send all flows at or below the 
2-year flow frequency from the detention pond, as predicted by 
WWHM, to the treatment facility. The treatment facility must be 
sized to filter all the runoff sent to it (no overflows from the 
treatment facility should occur). 

• For off-line filters, design the underdrain structure to pass the 2-
year peak inflow rate, as determined using 15-minute time steps in 
an approved continuous runoff model. 

Additional Design Criteria  

1. Pretreat(e.g., presettling basin, etc. depending on pollutants) runoff 
directed to the sand filter to remove debris and other solids. In high use 
sites, the pretreatment should be an appropriate oil treatment as 
described in Section 3.3. 

2. Design inlet bypass and flow spreading structures (e.g., flow spreaders, 
weirs or multiple orifice openings) to capture the applicable design flow 
rate, minimize turbulence and to spread the flow uniformly across the 
surface of the sand filter. Install stone riprap or other energy dissipation 
devices  to prevent gouging of the sand medium and to promote uniform 
flow. Include emergency spillway or overflow structures.  

a. If the sand filter is curved or an irregular shape, provide a flow 
spreader for a minimum of 20 percent of the filter perimeter. 

b. If the length-to-width ration of the filter is 2:1 or greater, locate a 
flow spreader on the longer side of the filter and for a minimum 
length of 20 percent of the facility perimeter. 

c. Provide erosion protection along the first foot of the sand bed 
adjacent to the flow spreader. Methods for this include geotextile 
weighted with sand bags at 15-foot intervals and quarry spalls. 

3. The following are design criteria for the underdrain piping:  

Types of acceptable underdrains: 

• A central collector pipe with lateral feeder pipes in an 8-inch 
gravel backfill or drain rock bed. 

• A central collector pipe with a geotextile drain strip in an 8-
inch gravel backfill or drain rock bed. 

• Longitudinal pipes in an 8-inch gravel backfill or drain rock 
with a collector pipe at the outlet end. 
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• Upstream of detention, size underdrain piping to handle double the 
two-year return frequency flow indicated by WWHM (the 
doubling factor is a safety factor used in the absence of a 
conversion factor from the 1-hr. time step to a 15 minute time 
step). Downstream of detention, size the underdrain piping for the 
two-year return frequency flow indicated by WWHM. In both 
instances provide at least one (1) foot of hydraulic head above the 
invert of the upstream end of the collector pipe. (King County, 
1998) 

• Use underdrain pipe with a minimum of internal diameter of six 
(6) inches, with two rows of ½-inch holes spaced 6 inches apart 
longitudinally (maximum), and rows 120 degrees apart (laid with 
holes downward). Maintain a maximum perpendicular distance 
between two feeder pipes, or the edge of the filter and a feeder 
pipe, of 15 feet. For all piping use schedule 40 PVC or piping with 
a greater wall thickness.  

• Slope the main collector underdrain pipe at 0.5 percent minimum. 
(King County, 1998) 

• Use a geotextile fabric (specifications in Appendix V-C) between 
the sand layer and drain rock or gravel. Cover the geotextile fabric 
with 1-inch of drain rock/gravel. Use 0.75-1.5 inch drain rock or 
gravel backfill, washed free of clay and organic material. (King 
County, 1998) 

Place cleanout wyes with caps or junction boxes at both ends of the 
collector pipes. Extend cleanouts to the surface of the filter. Supply a 
valve box for access to the cleanouts. Provide access for cleaning all 
underdrain piping. This may consist of installing cleanout ports, which tee 
into the underdrain system and surface above the top of the sand bed. To 
facilitate maintenance of the sand filter an inlet shutoff/bypass valve is 
recommended.  
4. Sand specification:  The sand shall be 18 inches minimum in depth and 

must consist of a medium sand meeting the size gradation (by weight) 
given in Table 8.5.1. The contractor must obtain a grain size analysis 
from the supplier to certify that the sand meets the No. 100 and No. 
200 sieve requirements. (Note: Standard backfill for sand drains, Wa. 
Std. Spec. 9-03.13, does not meet this specification and do not use 
Spec 9-03.13 for sand filters.) 
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Table 8.5.1 
Sand Medium Specification 

U.S. Sieve Number Percent Passing 
4 95-100 
8 70-100 

16 40-90 
30 25-75 
50 2-25 

100 <4 
200 <2 

Source: King County Surface Water Design Manual, September  

5. Impermeable Liners for Sand Bed Bottom:  Impermeable liners are 
generally required for soluble pollutants such as metals and toxic 
organics and where the underflow could cause problems with 
structures. Impermeable liners may consist of clay, concrete or 
geomembrane. Clay liners should have a minimum thickness of 12 
inches and meet the specifications give in Table 8.5.2: 

Table 8.5.2 
Clay Liner Specifications 

Property Test Method Unit Specification 

Permeability ASTM D-2434 cm/sec 1 x 10-6 max. 

Plasticity Index of Clay ASTM D-423 & 
D-424 

percent Not less than 15 

Liquid Limit of Clay ASTM D-2216 percent Not less than 30 

Clay Particles Passing ASTM D-422 percent Not less than 30 

Clay Compaction ASTM D-2216 percent 95% of Standard Proctor 
Density 

Source:  City of Austin, 1988 

• If a geomembrane liner is used it should have a minimum 
thickness of 30 mils and be ultraviolet resistant. Protect the 
geomembrane liner from puncture, tearing, and abrasion by 
installing geotextile fabric on the top and bottom of the 
geomembrane. 

• Concrete liners may also be used for sedimentation chambers and 
for sedimentation and sand filtration basins less than 1,000 square 
feet in area. Concrete should be 5 inches thick Class A or better and 
reinforced by steel wire mesh. The steel wire mesh should be 6 
gauge wire or larger and 6-inch by 6-inch mesh or smaller. An 
"Ordinary Surface Finish" is required. When the underlying soil is 
clay or has an unconfined compressive strength of 0.25 ton per 
square foot or less, the concrete should have a minimum 6-inch 
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compacted aggregate base. This base must consist of coarse sand 
and river stone, crushed stone or equivalent with diameter of 0.75- 
to 1-inch. 

• If an impermeable liner is not required then a geotextile fabric liner 
should be installed that retains the sand and meets the specifications 
listed in Appendix V-C unless the basin has been excavated to 
bedrock. 

• If an impermeable liner is not provided, then an analysis should be 
made of possible adverse effects of seepage zones on ground water, 
and near building foundations, basements, roads, parking lots and 
sloping sites. Sand filters without impermeable liners should not be 
built on fill sites and should be located at least 20-foot downslope 
and 100-foot upslope from building foundations. 

6. Include an access ramp with a slope not to exceed 7:1, or equivalent, 
for maintenance purposes at the inlet and the outlet of a surface filter. 
Consider an access port for inspection and maintenance. 

7. Side slopes for earthen/grass embankments should not exceed 3:1 to 
facilitate mowing. 

8.  High ground water may damage underground structures or affect the 
performance of filter underdrain systems. There should be sufficient 
clearance (at least 2 feet is recommended) between the seasonal high 
ground water level (highest level of ground water observed) and the 
bottom of the sand filter to obtain adequate drainage. 

Construction 
Criteria 
 

No runoff should enter the sand filter prior to completion of construction 
and approval of site stabilization by the responsible inspector. 
Construction runoff may be routed to a pretreatment sedimentation 
facility, but discharge from sedimentation facilities should by-pass 
downstream sand filters. Careful level placement of the sand is necessary 
to avoid formation of voids within the sand that could lead to short-
circuiting, (particularly around penetrations for underdrain cleanouts) and 
to prevent damage to the underlying geomembranes and underdrain 
system. Over-compaction should be avoided to ensure adequate filtration 
capacity. Sand is best placed with a low ground pressure bulldozer (4 
psig or less). After the sand layer is placed water settling is 
recommended. Flood the sand with 10-15 gallons of water per cubic foot 
of sand. 

Maintenance 
Criteria 
 

Inspections of sand filters and pretreatment systems should be conducted 
every 6 months and after storm events as needed during the first year of 
operation, and annually thereafter if filter performs as designed. Repairs 
should be performed as necessary. Suggestions for maintenance include: 

• Accumulated silt, and debris on top of the sand filter should be 
removed when their depth exceeds 1/2-inch. The silt should be scraped 
off during dry periods with steel rakes or other devices. Once sediment 
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is removed, the design permeability of the filtration media can 
typically be restored by then striating the surface layer of the media. 
Finer sediments that have penetrated deeper into the filtration media 
can reduce the permeability to unacceptable levels, necessitating 
replacement of some or all of the sand. 

• Sand replacement frequency is not well established and will depend on 
suspended solids levels entering the filter (the effectiveness of the 
pretreatment BMP can be a significant factor).  

• Frequent overflow into the spillway or overflow structure or slow 
drawdown are indicators of plugging problems. A sand filter should 
empty in 24 hours following a storm event (24 hours for the pre-
settling chamber), depending on pond depth. If the hydraulic 
conductivity drops to one (1) inch per hour corrective action is needed, 
e.g.: 

− Scraping the top layer of fine-grain sediment accumulation (mid-
winter scraping is suggested) 

− Removal of thatch 

− Aerating the filter surface 

− Tilling the filter surface (late-summer rototilling is suggested) 

− Replacing the top 4 inches of sand. 

− Inspecting geotextiles for clogging 

• Rapid drawdown in the sand bed (greater than 12 inches per hour) 
indicates short-circuiting of the filter. Inspect the cleanouts on the 
underdrain pipes and along the base of the embankment for leakage. 

• Drawdown tests for the sand bed could be conducted, as needed, 
during the wet season. These tests can be conducted by allowing the 
filter to fill (or partially fill) during a storm event, then measuring the 
decline in water level over a 4-8 hour period. An inlet and an 
underdrain outlet valve would be necessary to conduct such a test. 

• Formation of rills and gullies on the surface of the filter indicates 
improper function of the inlet flow spreader, or poor sand compaction. 
Check for accumulation of debris on or in the flow spreader and refill 
rills and gullies with sand. 

• Avoid driving heavy equipment on the filter to prevent compaction 
and rut formation. 
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Figure 8.5.1 – Sand Filtration Basin Preceded by Presettling Basin (Variation of a Basic  

Sand Filter) 
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Source:  City of Austin 
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Figure 8.5.2 – Sand Filter with Pretreatment Cell 
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Figure 8.5.2 (cont) Sand Filter with Pretreatment Cell 
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Figure 8.3  Sand Filter with Level Spreader 

 
Figure 8.5.3 – Sand Filter with Level Spreader 
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Figure 8.5.3 - (cont) Sand Filter with Level Spreader 
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Figure 8.5.4a – Flow Splitter Option A 
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BMP T8.11:  Large Sand Filter Basin  

Description 
 

A Large Sand Filter Basin is virtually identical to a Basic Sand Filter 
Basin except that it is sized to provide a higher level of treatment. A 
Basic Sand Filter Basin is listed as a Basic Treatment per Section 3.5. A 
Large Sand Filter Basin is approved for under the Enhanced Treatment 
Menu in Section 3.4. 

Applications and 
Limitations 
 

The Large Sand Filter is generally subject to the same Applications and 
Limitations as BMP T8.10 Basic Sand Filter Basin. The difference is that 
the Large Sand Filter Basin uses a higher Water Quality Design Storm 
volume: 95% of the runoff volume of the period modeled in the WWHM 
model. Only 5% of the total runoff volume as modeled by WWHM 
would bypass or overflow from the sand filter facility.  
Locate off-line sand filters either upstream or downstream of detention 
facilities. Only locate on-line sand filters downstream of detention to 
prevent exposure of the sand filter surface to high flow rates that could 
cause loss of media and previously removed pollutants. 

Site Suitability 
 

The Site Suitability for the Large Sand Filter Basin is the same as BMP 
T8.10 Basic Sand Filter Basin. Please refer to BMP T8.10 Basic Sand 
Filter Basin for more details. 

Design Criteria 
 

Design Volume 
As stated the Applications and Limitations of this BMP, the Facility 
should be sized to capture the Water Quality Design Volume, which is 
95% of the runoff volume for the Large Sand Filter Basin (as opposed the 
91% for the Basic Sand Filter Basin).  
Overflow and Underdrains 
The design flows for the overflow and underdrains must be increased from 
BMP T8.10 Basic Sand Filter Basin to this BMP for the Large Sand Filter 
Basin.  
The Basic Sand Filter Basin that uses the 91% runoff volume as the Water 
Quality Design Volume, a 2-year return interval peak flow from WWHM 
or equivalent approved continuous model. The corresponding Overflow 
and Underdrain Design flow is the 2 Year Storm.  
Thus, the Overflow and Underdrain design flow can be calculated by 
increased the 2 year return interval peak flow by the ration of the 95% 
runoff volume (water quality design volume for this BMP, Large Sand 
Filter) and the 91% runoff volume (water quality design volume for BMP 
T8.10 Basic Sand Filter Basin). In equation form:  
Design Flow rate for Large Sand Filter Overflow or Underdrain = (95% 
runoff Volume)/(91% Runoff Volume) * 2 year return interval peak flow.  
For all other design criteria refer to BMP T8.10 Basic Sand Filter Basin.  
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− Provide visual enhancement with clusters of trees and shrubs. On 
most pond sites, it is important to amend the soil before planting 
since ponds are typically placed well below the native soil horizon 
in very poor soils. Make sure dam safety restrictions against 
planting do not apply. 

− Orient the pond length along the direction of prevailing summer 
winds (typically west or southwest) to enhance wind mixing. 

Construction 
Criteria 

• Sediment that has accumulated in the pond must be removed after 
construction in the drainage area of the pond is complete (unless used 
for a liner - see below). 

• Sediment that has accumulated in the pond at the end of construction 
may be used in excessively drained soils to meet the liner requirements 
if the sediment meets the criteria for low permeability or treatment 
liners in keeping with guidance in Chapter 4. Sediment used for a soil 
liner must be graded to provide uniform coverage and must meet the 
thickness specifications in Chapter 4. The sediment must not reduce 
the design volume of the pond. The pond must be over-excavated 
initially to provide sufficient room for the sediments to serve as a liner.  

Operation and 
Maintenance 

• Maintenance is of primary importance if wetponds are to continue to 
function as originally designed. A local government, a designated 
group such as a homeowners' association, or a property owner shall 
accept the responsibility for maintaining the structures and the 
impoundment area. A specific maintenance plan shall be formulated 
outlining the schedule and scope of maintenance operations. 

• The pond should be inspected by the local government annually. The 
maintenance standards contained in Section 4.6 are measures for 
determining if maintenance actions are required as identified through 
the annual inspection.  

• Site vegetation should be trimmed as necessary to keep the pond free 
of leaves and to maintain the aesthetic appearance of the site. Slope 
areas that have become bare should be revegetated and eroded areas 
should be regraded prior to being revegetated. 

• Sediment should be removed when the 1-foot sediment zone is full 
plus 6 inches. Sediments should be tested for toxicants in compliance 
with current disposal requirements. Sediments must be disposed in 
accordance with current local health department requirements and the 
Minimum Functional Standards for Solid Waste Handling. See 
Volume IV, Appendix IV-G Recommendations for Management of 
Street Waste for additional guidance. 

• Any standing water removed during the maintenance operation must 
be properly disposed of. The preferred disposal option is discharge to a 
sanitary sewer at an approved location. Other disposal options include 
discharge back into the wetpool facility or the storm sewer system if 



Volume V – Runoff Treatment BMPs – December 2014 
10-13 

certain conditions are met. See Volume IV, Appendix IV-G for 
additional guidance. 

 

Table 10.3.1 
Emergent Wetland Plant Species Recommended for Wetponds 

Species Common Name Notes 
Maximum 

Depth 
INUNDATION TO 1-FOOT 

Agrostis exarata(1) Spike bent grass Prairie to coast to 2 feet 

Carex stipata Sawbeak sedge Wet ground  

Eleocharis palustris Spike rush Margins of ponds, wet meadows to 2 feet 

Glyceria occidentalis Western mannagrass Marshes, pond margins to 2 feet 

Juncus tenuis Slender rush Wet soils, wetland margins  

Oenanthe sarmentosa Water parsley Shallow water along stream and pond margins; needs 
saturated soils all summer 

 

Scirpus atrocinctus (formerly S. 
cyperinus) 

Woolgrass Tolerates shallow water; tall clumps  

Scirpus microcarpus Small-fruited bulrush Wet ground to 18 inches depth 18 inches 

Sagittaria latifolia Arrowhead   

INUNDATION 1 TO 2 FEET 
Agrostis exarata(1) Spike bent grass Prairie to coast  

Alisma plantago-aquatica Water plantain   

Eleocharis palustris Spike rush Margins of ponds, wet meadows  

Glyceria occidentalis Western mannagrass Marshes, pond margins  

Juncus effusus Soft rush Wet meadows, pastures, wetland margins  

Scirpus microcarpus Small-fruited bulrush Wet ground to 18 inches depth 18 inches 

Sparganium emmersum Bur reed Shallow standing water, saturated soils  

INUNDATION 1 TO 3 FEET 
Carex obnupta Slough sedge Wet ground or standing water 1.5 to 3 feet 

Beckmania syzigachne(1) Western sloughgrass Wet prairie to pond margins  

Scirpus acutus(2) Hardstem bulrush Single tall stems, not clumping to 3 feet 

Scirpus validus(2) Softstem bulrush   

INUNDATION GREATER THAN 3 FEET 
Nuphar polysepalum Spatterdock Deep water 3 to 7.5 feet 

Nymphaea odorata(1) White waterlily Shallow to deep ponds to 6 feet 
Notes: 
(1) Non-native species. Beckmania syzigachne is native to Oregon. Native species are preferred. 
(2) Scirpus tubers must be planted shallower for establishment, and protected from foraging waterfowl until established. Emerging aerial stems 
should project above water surface to allow oxygen transport to the roots. 
Primary sources: Municipality of Metropolitan Seattle, Water Pollution Control Aspects of Aquatic Plants, 1990. Hortus Northwest, Wetland 
Plants for Western Oregon, Issue 2, 1991. Hitchcock and Cronquist, Flora of the Pacific Northwest, 1973.  
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Figure 10.3.2 – Headwater Depth for Smooth Interior Pipe Culverts with Inlet Control 
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Figure 10.3.3 – Headwater Depth for Corrugated Pipe Culverts with Inlet Control 
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4. The vault shall have a design water depth-to-width ratio of between 
1:3 to 1:2. 

5. The vault shall be watertight and shall be coated to protect from 
corrosion. 

6. Separator vaults shall have a shutoff mechanism on the outlet pipe to 
prevent oil discharges during maintenance and to provide emergency 
shut-off capability in case of a spill. A valve box and riser shall also be 
provided. 

7. Wetvaults used as oil/water separators must be off-line and must 
bypass flows greater than the off-line WQ design flow multiplied by 
the off-line ratio indicated in Figure 9.4.6b.  

Intent:  This design minimizes the entrainment and/or emulsification 
of previously captured oil during very high flow events. 

BMP T10.30:  Stormwater Treatment Wetlands 

Purpose and 
Definition 

In land development situations, wetlands are usually constructed for two 
main reasons: to replace or mitigate impacts when natural wetlands are 
filled or impacted by development (mitigation wetlands), and to treat 
stormwater runoff (stormwater treatment wetlands). Stormwater 
treatment wetlands are shallow man-made ponds that are designed to 
treat stormwater through the biological processes associated with 
emergent aquatic plants (see the stormwater wetland details in Figure 
10.3.7 and Figure 10.3.8. 

Wetlands created to mitigate disturbance impacts, such as filling, may not 
also be used as stormwater treatment facilities. This is because of the 
different, incompatible functions of the two kinds of wetlands. Mitigation 
wetlands are intended to function as full replacement habitat for fish and 
wildlife, providing the same functions and harboring the same species 
diversity and biotic richness as the wetlands they replace. Stormwater 
treatment wetlands are used to capture and transform pollutants, just as 
wetponds are, and over time pollutants will concentrate in the sediment. 
This is not a healthy environment for aquatic life. Stormwater treatment 
wetlands are used to capture pollutants in a managed environment so that 
they will not reach natural wetlands and other ecologically important 
habitats. In addition, vegetation must occasionally be harvested and 
sediment dredged in stormwater treatment wetlands, further interfering 
with use for wildlife habitat. 

In general, stormwater wetlands perform well to remove sediment, metals, 
and pollutants that bind to humic or organic acids. Phosphorus removal in 
stormwater wetlands is highly variable. 
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Applications and 
Limitations 

This stormwater wetland design occupies about the same surface area as 
wetponds, but has the potential to be better integrated aesthetically into a 
site because of the abundance of emergent aquatic vegetation. The most 
critical factor for a successful design is the provision of an adequate 
supply of water for most of the year. Careful planning is needed to be 
sure sufficient water will be retained to sustain good wetland plant 
growth. Since water depths are shallower than in wetponds, water loss by 
evaporation is an important concern. Stormwater wetlands are a good 
WQ facility choice in areas with high winter ground water levels.  

Design Criteria When used for stormwater treatment, stormwater wetlands employ some 
of the same design features as wetponds. However, instead of gravity 
settling being the dominant treatment process, pollutant removal 
mediated by aquatic vegetation and the microbiological community 
associated with that vegetation becomes the dominant treatment process. 
Thus when designing wetlands, water volume is not the dominant design 
criteria. Rather, factors which affect plant vigor and biomass are the 
primary concerns.  

Sizing Procedure 
Step 1:  The volume of a basic wetpond is used as a template for sizing the 
stormwater wetland. The design volume is the total volume of runoff from 
the 6-month, 24-hour storm event. Alternatively, use the Water Quality 
Design Storm Volume estimated by an approved continuous runoff model.  

Step 2:  Calculate the surface area of the stormwater wetland. The surface 
area of the wetland shall be the same as the top area of a wetpond sized for 
the same site conditions. Calculate the surface area of the stormwater 
wetland by using the volume from Step 1 and dividing by the average 
water depth (use 3 feet). 

Step 3:  Determine the surface area of the first cell of the stormwater 
wetland. Use the volume determined from Criterion 2 under "Wetland 
Geometry", and the actual depth of the first cell. 

Step 4:  Determine the surface area of the wetland cell. Subtract the 
surface area of the first cell (Step 3) from the total surface area (Step 2).  

Step 5:  Determine water depth distribution in the second cell. Decide if 
the top of the dividing berm will be at the surface or submerged 
(designer's choice). Adjust the distribution of water depths in the second 
cell according to Criterion 8 under "Wetland Geometry" below. Note: This 
will result in a facility that holds less volume than that determined in Step 
1 above. This is acceptable.  

Intent:  The surface area of the stormwater wetland is set to be roughly 
equivalent to that of a wetpond designed for the same site so as not to 
discourage use of this option.  

Step 6:  Choose plants. See Table 10.3.1 for a list of plants recommended 
for wetpond water depth zones, or consult a wetland scientist.  
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• The "Wetland Geometry" criteria for stormwater wetlands (see BMP 
T10.30) are modified as follows: 

• The minimum sediment storage depth in the first cell is 1-foot. The 6 
inches of sediment storage required for detention ponds does not need 
to be added to this, nor does the 6 inches of sediment storage in the 
second cell of detention ponds need to be added.  

Intent:  Since emergent plants are limited to shallower water depths, the 
deeper water created before sediments accumulate is considered 
detrimental to robust emergent growth. Therefore, sediment storage is 
confined to the first cell which functions as a presettling cell. 
The "Inlet and Outlet" criteria for wetponds shall apply with the following 
modifications: 
• A sump must be provided in the outlet structure of combined facilities. 
• The detention flow restrictor and its outlet pipe shall be designed 

according to the requirements for detention ponds (see Volume III). 
The "Planting Requirements" for stormwater wetlands are modified to 
use the following plants which are better adapted to water level 
fluctuations: 
Scirpus acutus (hardstem bulrush)  2 - 6' depth 
Scirpus microcarpus (small-fruited bulrush) 1 - 2.5' depth 
Sparganium emersum (burreed)   1 - 2' depth 
Sparganium eurycarpum (burreed)  1 - 2' depth 
Veronica sp. (marsh speedwell)   0 - 1' depth 
In addition, the shrub Spirea douglasii (Douglas spirea) may be used in 
combined facilities. 
Water Level Fluctuation Restrictions: The difference between the WQ 
design water surface and the maximum water surface associated with 
the 2-year runoff shall not be greater than 3 feet. If this restriction 
cannot be met, the size of the stormwater wetland must be increased. 
The additional area may be placed in the first cell, second cell, or both. 
If placed in the second cell, the additional area need not be planted 
with wetland vegetation or counted in calculating the average depth. 

Intent:  This criterion is designed to dampen the most extreme water level 
fluctuations expected in combined facilities to better ensure that 
fluctuation-tolerant wetland plants will be able to survive in the facility. It 
is not intended to protect native wetland plant communities and is not to 
be applied to natural wetlands. 

  



Volume V – Runoff Treatment BMPs – December 2014 
10-38 

This page intentionally left blank. 
 



Volume V – Runoff Treatment BMPs – December 2014 
11-1 

Chapter 11. -  Oil and Water Separators  
This chapter provides a discussion of oil and water separators, including 
their application and design criteria. BMPs are described for baffle type 
and coalescing plate separators. 

11.1 Purpose of Oil and Water Separators 
To remove oil and other water-insoluble hydrocarbons, and settleable 
solids from stormwater runoff. 

11.2 Description  
Oil and water separators are typically the American Petroleum Institute 
(API) (also called baffle type) (American Petroleum Institute, 1990) or the 
coalescing plate (CP) type using a gravity mechanism for separation. See 
Figures 11.2.1 and 11.2.2. Oil removal separators typically consist of three 
bays; forebay, separator section, and the afterbay. The CP separators need 
considerably less space for separation of the floating oil due to the shorter 
travel distances between parallel plates. A spill control (SC) separator 
(Figure 11.2.3) is a simple catchbasin with a T-inlet for temporarily 
trapping small volumes of oil. The spill control separator is included here 
for comparison only and is not designed for, or to be used for treatment 
purposes.
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Figure 11.2.1 – API (Baffle Type) Separator 
 

Source: King County (reproduced with permission) 
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may choose not to accept products approved through TAPE, or may 
require additional testing prior to consideration for local approval. 

In addition to other requirements, Ecology uses the goals below to 
evaluate emerging stormwater treatment technologies. Proponents 
attempting to obtain a GULD for a stormwater treatment technology must 
demonstrate the achievement of applicable performance goals by 
monitoring the water quality parameters listed in Table 12.5.1.   

The following subheadings link to menus of emerging treatment 
technologies that have completed or are engaged in the TAPE 
program.  
Pretreatment 
Pretreatment is generally applied to:  

• Project sites using infiltration treatment.  

• Treatment systems needed to assure and extend performance of the 
downstream basic or enhanced treatment facility.  

Pretreatment Performance Goal: For influent concentrations ranging: 

• Less than 100 mg/L: achieve effluent goals of 50 mg/L of fine and 20 
mg/L of coarse total suspended solids. 

• Greater than 100 mg/L, but less than 200 mg/L: achieve 50% removal 
of fine (50 micron-mean size) and 80% removal of coarse (125-
micron-mean size) total suspended solids.  

Oil Treatment 
Oil treatment Performance Goal: Achieve no ongoing or recurring visible 
sheen and a daily average total petroleum hydrocarbon concentration no 
greater than 10 mg/L with a maximum of 15 mg/L for discrete (grab) 
samples.  

Basic Treatment 
Basic treatment Effluent Goals: For influent concentrations ranging: 

• Less than 100mg/L: achieve an effluent of 20mg/L total suspended 
solids.  

• From 100mg/L to 200 mg/L: achieve 80% removal of total suspended 
solids.  

• Greater than 200mg/L: achieve more than 80% removal of total 
suspended solids.  

Ecology has also approved technologies listed in this section with a 
GULD for Pre-treatment in accordance with Section 6.2. 
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Enhanced Treatment 
Enhanced Performance Treatment Goal: Achieve a higher level of 
treatment than basic treatment. For influent concentrations ranging: 

• Dissolved copper 0.005 - 0.02 mg/L: meet basic treatment goal and 
better than basic treatment currently defined as > 30% dissolved copper 
removal.  
• Dissolved zinc 0.02 - 0.3 mg/L: meet basic treatment goal and better 
than basic treatment currently defined as > 60% dissolved zinc removal.  

Phosphorous Treatment 
Phosphorus Performance Treatment Goal: Achieve 50% total 
phosphorus removal for an influent concentration range of 0.1 to 0.5 mg/L 
and achieve basic treatment goals. 

Construction Site Treatments 
Construction Performance Treatment Goal: Achieve a maximum of 5 
NTUs above background (background of 50 NTUs or less), not more than 
10% increase in turbidity where background is greater than 50 NTUs, pH 
of 6.5-8.5 in freshwater and 7.0-8.5 in marine water, and no visible oil 
sheen.  

 
  

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/enhanced.html
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/phosphorous.html
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/construction.html
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Table 12.5.1 TAPE Treatment Goals and Water Quality Parameters 
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Appendix V-A Basic Treatment Receiving Waters 
1. All salt waterbodies 
 
2. Rivers Upstream Point for Exemption 

Baker Anderson Creek 
Bogachiel Bear Creek 
Cascade Marblemount 
Chehalis Bunker Creek 
Clearwater Town of Clearwater 
Columbia Canadian Border 
Cowlitz Skate Creek 
Elwha Lake Mills 
Green Howard Hanson Dam 
Hoh South Fork Hoh River 
Humptulips West and East Fork Confluence 
Kalama Italian Creek 
Lewis Swift Reservoir 
Muddy Clear Creek 
Nisqually Alder Lake 
Nooksack Glacier Creek 
South Fork Nooksack Hutchinson Creek 
North River Raymond 
Puyallup Carbon River 
Queets Clearwater River 
Quillayute Bogachiel River 
Quinault Lake Quinault 
Sauk Clear Creek 
Satsop Middle and East Fork Confluence 
Skagit Cascade River 
Skokomish Vance Creek 
Skykomish Beckler River 
Snohomish Snoqualmie River 
Snoqualmie Middle and North Fork Confluence 
Sol Duc Beaver Creek 
Stillaguamish North and South Fork Confluence 
North Fork Stillaguamish Boulder River 
South Fork Stillaguamish Canyon Creek 
Suiattle Darrington 
Tilton Bear Canyon Creek  
Toutle North and South Fork Confluence 
North Fork Toutle Green River 
Washougal Washougal 
White Geenwater River 
Wind Carson 
Wynoochee Wishkah River Road Bridge 
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3. Lakes County 
Washington King 
Sammamish King 
Union King 
Whatcom Whatcom 
Silver  Cowlitz 

 

Note: Local governments may petition for the addition of more waters to this list. The initial 
criteria for this list are rivers whose mean annual flow exceeds 1000 cfs, and lakes whose surface 
area exceeds 300 acres. Additional waters do not have to meet these criteria, but should have 
sufficient background dilution capacity to accommodate dissolved metals additions from build-
out conditions in the watershed under the latest Comprehensive Land Use Plan and zoning 
regulations. 
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Appendix V-B Recommended Modifications to ASTM 
D 2434 When Measuring Hydraulic Conductivity for 
Bioretention Soil Mixes  

Developed by the City of Seattle in cooperation with local soils laboratories. 

Proctor method ASTM D1557 Method C (6-inch mold) shall be used to determine maximum 
dry density values for compaction of bioretention soil sample. Sample preparation for the 
Proctor test shall be amended in the following ways: 

1) Maximum grain size within the sample shall be no more than ½ inches in size. 

2) Snip larger organic particles (if present) into ½ inch long pieces. 

3) When adding water to the sample during the Proctor test, allow the sample to pre-soak for at 
least 48 hours to allow the organics to fully saturate before compacting the sample. This pre- 
soak ensures the organics have been fully saturated at the time of the test. 

ASTM D2434 shall be used and amended in the following ways: 

1) Apparatus: 

a. 6-inch mold size shall be used for the test. 

b. If using porous stone disks for the testing, the permeability of the stone disk shall be 
measured before and after the soil tests to ensure clogging or decreased permeability has 
not occurred during testing. 

c. Use the confined testing method, with 5- to 10-pound force spring 

d. Use de-aired water. 

2) Sample: 

a. Maximum grain size within the sample shall not be more than ½ inch in size. 

b. Snip larger organic particles (if present) into ½-inch long pieces. 
c. Pre-soak the sample for at least 48 hours prior to loading it into the mold. During the pre-

soak, the moisture content shall be higher than optimum moisture but less than full 
saturation (i.e., there shall be no free water). This pre-soak ensures the organics have been 
fully saturated at the time of the test. 

3) Preparation of Sample: 

a. Place soil in cylinder via a scoop. 

b. Place soil in 1-inch lifts and compact using a 2-inch-diameter round tamper. Pre-weigh 
how much soil is necessary to fill 1-inch lift at 85% of maximum dry density, then tamp 
to 1-inch thickness. Once mold is full, verify that density is at 85% of maximum dry 
density (+ or – 0.5%). Apply vacuum (20 inches Hg) for 15 minutes before inundation. 

c. Inundate sample slowly under a vacuum of 20 inches Hg over a period of 60 to 75 
minutes. 
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d. Slowly remove vacuum (> 15 seconds). 

e. Sample shall be soaked in the mold for 24 to 72 hours before starting test. 

4) Procedure: 

a. The permeability test shall be conducted over a range of hydraulic gradients between 0.1 
and 2. 

b. Steady state flow rates shall be documented for four consecutive measurements before 
increasing the head. 

c. The permeability test shall be completed within one day (one-day test duration). 
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Appendix V-C Geotextile Specifications 
 

Table C.1 
Geotextile Properties for Underground Drainage  

Geotextile Property Requirements1 
 Low 

Survivability 
Moderate 

Survivability 
Geotextile Property Test Method Woven/Nonwoven Woven/Nonwoven 

Grab Tensile Strength, 
in machine and x-
machine direction 

ASTM D4632  180 lbs/115 lbs min. 250 lbs/160 lbs min. 

Grab Failure Strain, in 
machine and x-machine 
direction 

ASTM D4632  <50%/>=50% <50%/>=50% 

Seam Breaking Strength  
(if seams are present) 
with seam located in the 
center of 8-inch-long 
specimen oriented 
parallel to grip faces 

ASTM D4632  
 

160 lbs/100 lbs min.  220 lbs/140 lbs min. 

Puncture Resistance  ASTM D6241  370 lbs/220 lbs min.  495 lbs/310 lbs min. 
Tear Strength, in  
machine and x-machine 
direction 

ASTM D4533  67 lbs/40 lbs min.  80 lbs/50 lbs min. 

Ultraviolet (UV)  
Radiation stability 

ASTM D4355  50% strength retained 
min., after  
500 hrs. in  
a xenon arc device  

50% strength 
retained min., after 
500 hrs. in  
a xenon arc device  

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
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Table C.2 
Geotextile for Underground Drainage Filtration Properties 

Geotextile Property Requirements1 
Geotextile 
Property 

Test Method Class A Class B Class C 

AOS2 ASTM D4751 No. 40 max. No. 60 max. 
 

No. 80 max. 
 

Water 
Permittivity 

ASTM D4491 0.5 sec-1 min. 0.4 sec-1 min. 0.3 sec-1 min. 

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
2 Apparent Opening Size (measure of diameter of the pores in the geotextile) 
 
 
 

Table C.3 
Geotextile Strength Properties for Impermeable Liner Protection 

Geotextile Property Test Method Geotextile Property 
Requirements1 

Grab Tensile Strength, min. in 
machine and x-machine 
direction 

ASTM D4632 250 lbs min. 

Grab Failure Strain, in machine 
and x-machine direction 

ASTM D4632 >50% 

Seam Breaking Strength 
(if seams are present) 

ASTM D4632 and  
ASTM D4884 
(adapted for grab test) 

220 lbs min. 

Puncture Resistance ASTM D4833 125 lbs min. 
Tear Strength, min. in machine 
and x-machine direction 

ASTM D4533 90 lbs min. 

Ultraviolet (UV) Radiation ASTM D4355 50% strength stability retained 
min., after 500 hrs. in xenon arc 
device 

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
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Applications 
1. For sand filter drain strip between the sand and the drain rock or gravel 

layers specify Geotextile Properties for Underground Drainage, 
moderate survivability, Class A, from C-1 and C-2 in the Geotextile 
Specifications. 

2. For sand filter matting located immediately above the impermeable 
liner and below the drains, the function of the geotextile is to protect 
the impermeable liner by acting as a cushion. The specification 
provided in Table C-3 should be used to specify survivability 
properties for the liner protection application. Table 2, Class C should 
be used for filtration properties. Only nonwoven geotextiles are 
appropriate for the liner protection application. 

3. For an infiltration drain specify Geotextile for Underground Drainage, 
low survivability, Class C, from Tables C-1 and C-2 in the Geotextile 
Specifications. 

4. For a sand bed cover a geotextile fabric is placed exposed on top of the 
sand layer to trap debris brought in by the storm water and to protect 
the sand, facilitating easy cleaning of the surface of the sand layer. 
However, a geotextile is not the best product for this application. A 
polyethylene or polypropylene geonet would be better. The geonet 
material should have high UV resistance (90% or more strength 
retained after 500 hours in the weatherometer, ASTM D4355), and 
high permittivity (ASTM D4491, 0.8 sec. -1 or more) and percent open 
area (CWO-22125, 10% or more). Tensile strength should be on the 
order of 200 lbs grab (ASTM D4632) or more. 

Courtesy of Tony Allen, Geotechnical Engineer-WSDOT 

Reference for Tables C-1 and C-2: Section 9-33.2 “Geotextile Properties,” 
2012 Standard Specifications for Road, Bridge, and Municipal 
Construction. 
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Appendix V-D Turbulence and Short-Circuiting Factor  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure D.1 – Recommended Values of F for Various Values of vH/Vt 
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Appendix V-E Recommended Newly Planted Tree 
Species for Flow Control Credit 

 
Reprinted with permission of the City of Seattle 
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