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Item 1: Table of Contents 
Revised as needed for larger consistency edits. 

Item 2: Climate Change Topic 
New topic. 

Item 3: Stormwater Pollutants Topic 
Updated with content for Nutrients and PCBs, and a placeholder subheading for contaminants from tire 
wear. 

Item 4: PCB Edits – Source Control BMPs 
Updates to Source Control BMPs S424, S431, S438, and S451. Primary edits are to provide guidance for 
PCBs. 

Item 5: Bioretention BMP 
Updated to include the option to use the new High Performance Bioretention Soil Mix (HPBSM), and 
updated guidance for the design infiltration rate for the Custom Bioretention Soil Mix. 

Item 6: Appendix 1 of the MS4 Permit 
Updated with new Project Level and Core Element Level Thresholds for the Core Elements. Updated 
with more comprehensive content (e.g. definitions). See the Fact Sheet provided with the MS4 Permit 
Preliminary Draft Package for further details. 
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1-1.1 Climate Change Impacts on Stormwater 
Management 

Climate Change Trends and Predictions in Washington State 

Climate change and its impact on stormwater management has become a significant 
topic of discussion and research in recent years. 

A growing number of research and repeated model simulation results indicate that 
changes in global, national, and Washington State climates have cascading impacts on 
water resources, infrastructure, agriculture, human health, and more. Washington State, 
local government agencies, businesses, and communities have been preparing for 
climate change and potential mitigation options. We have already started experiencing 
climate-related hazards, and more impacts are inevitable. The intensity of the predicted 
changes and damages from those changes depend on our mitigation actions and 
preparedness. 

Stormwater Management in a Changing Climate 

Climate change impacts on stormwater and receiving water ecosystems 

Climate change impacts, especially precipitation pattern changes, pose increasing 
challenges in stormwater management and receiving water ecosystems . Wetter winters 
and more frequent and intense heavy rainfall events mean an increasing possibility for 
these events to overwhelm existing stormwater facilities that were sized based on 
historic rainfall data, resulting in more frequent and intense flooding, and more pollutant 
loads (e.g. particles, toxic chemicals and bacteria) carried with stormwater. 

Frequency and intensity of extreme events (i.e. heavy rainfall, or atmospheric river 
events) are increasing. These events often severely damage infrastructure and receiving 
water bodies, resulting in costly repairs. The flood damages caused by extreme 
atmospheric river events cost tens to hundreds of millions of dollars; one atmospheric 
river event in January 2009 (size 3-8 inches of rainfall) resulted in $125 million in 
damages. 

Challenges to developing regional stormwater management recommendations to mitigate 
for climate change 

Although climate change models generally predict increases in heavy rainfalls and 
drought in summer, the uniqueness and variability of local conditions limit developing 
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regional recommendations for engineering design. Local agencies also face challenges, 
such as those listed here, when developing climate change preparation strategies: 

• Multiple Global Climate Models (GCMs) paired with different greenhouse gas 
emission and action scenarios produce a rather wide range of projections with 
high uncertainty, sometimes conflicting with each other. Additionally, coarse 
spatial scaled GCM projections would need to be downscaled to the local level, 
which brings another layer of uncertainty and challenges, especially to medium 
and small size communities. 

• Climate change projections don’t necessarily provide information required for 
management decisions. Stormwater engineers and managers need local hourly 
rainfall total and flashiness information, not seasonal or annual rainfall data, to 
select and size stormwater conveyance systems and Runoff Treatment and Flow 
Control BMPs. 

• Stormwater managers need analytical and management tools. For example, 
stormwater BMPs are not sized to fully capture extreme storm events. Stormwater 
managers in areas with poorly draining soil (i.e. till soil) will be challenged to 
adequately quantify the potential effectiveness of low impact development (LID) to 
mitigate for future stormwater discharges. 

Ecology's recommendations for stormwater management to mitigate for climate change 

Despite high uncertainties, variations, and limited information and resources at the local 
level, some actions and planning can be taken based on best available science and 
tools. Based on the data available, Ecology recommends the following actions to help 
mitigate the impacts of climate change on stormwater management design: 

• Develop a flexible and multi-objective strategy allowing cost-effective and 
adaptive management to handle large uncertainty and variability. 

• Prepare for more extreme events such as drought and atmospheric river events, 
which pose more hazardous risks, rather than annual average change. 

• Improve awareness of how climate change can damage infrastructure, 
communities, and the economy significantly without proper climate adaptation and 
preparedness. 

• Apply more LID, rather than managing the stormwater at the end of pipe or 
receiving water bodies. Consider the long-term and multiple benefits of low impact 
development in the decision making process in comparison to the flood damage 
and recovery cost that may result from extreme storm events. 

• Maintain and increase natural ecosystem areas by zoning, land acquisition, 
wetland protection, riparian restoration, and forest restoration. 

• Develop local rebate, credit, fee in lieu, and/or stormwater banking programs 
for rainwater mitigation, stormwater reuse, rain gardens, tree planting, 
reforestration, and land conservation and acquisition. 

•  Local agencies should stay current on new research and recommendations, 
and consider if increased stormwater regulations should be implemented that 
would lower the design thresholds to require stormwater management BMPs or 
expanded retrofit requirements. 

• Place stormwater regional facilities in more vulnerable locations. 
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• Preserve and enhance the capacity of existing BMPs through regular 
inspection, maintenance, and retrofits.  

• Perform a critical assessment of existing infrastructure to understand how 
many facilities experience flooding, and their anticipated failure to perform with 
future rainfall intensities. 

• Consider changing Flow Control BMP design requirements by doing one or 
more of the following: 
o  Sizing Flow Control BMPs based on local future precipitation projections. 
o  When local future precipitation projections are not available, historic rainfall 

data can be still used. Upsize BMPs when possible by changing the Flow 
Control goals to capture larger storms (e.g. 100 yr peak flow instead of 50 
yr) in more vulnerable areas. For example: 
 Upsizing Flow Control BMPs by a factor (set locally) 
 Scaling design storms used to size Flow Control BMPs by a factor 

(set locally) 
 Designing Flow Control BMPs for larger storm events (e.g. 100 yr 

peak flow instead of 50 yr peak flow) 

Related Information 

While there are not yet regulations on how to prepare for climate change impacts to 
stormwater management by state or federal agencies, many Washington state local 
agencies and communities have proactively developed and conducted innovative 
approaches to improve climate resiliency of stormwater systems. More information can 
be found at the following web addresses: 

• UW Climate Impacts Group webpage and publications including State of 
Knowledge: 
https://cig.uw.edu/ 

• Washington Stormwater Center Stormwater-Climate Resiliency Workshop 
webpage: 
https://www.wastormwatercenter.org/stormwater-climate-resiliency/ 

https://cig.uw.edu/
https://www.wastormwatercenter.org/stormwater-climate-resiliency/
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1.1.6 Stormwater Pollutants and Their Adverse Impacts 

Many types of pollutants come in contact with stormwater, and then make their way into 
receiving waters. Some particularly concerning types of stormwater pollutants are total 
suspended solids (TSS), oil and grease, nutrients, pesticides, other organics, pathogens, 
biochemical oxygen demand (BOD), heavy metals, and salts (chlorides) (USEPA, 1995), (Field 
et al., 1997), and (Strecker et al., 1997). 

New and redevelopment project requirements focus on TSS, Phosphorus, Dissolved Metals (i.e. 
Metals treatment), and Oil Control. This section offers guidance for additional pollutants, for 
projects that strive to address pollutants beyond those required for new and redevelopment 
projects. 

Bacteria and Viruses 
Stormwater can contain disease-causing bacteria and viruses, although not at concentrations 
found in sanitary sewage. Shellfish subjected to stormwater discharges near urban areas are 
usually unsafe for human consumption. 

Research has shown that the concentrations of pollutants in stormwater from residential, 
commercial, and industrial areas can exceed Ecology's water quality standards and guidelines. 

Biochemical Oxygen Demand (BOD) 
Biochemical Oxygen Demand (BOD) is a measure of the oxygen demand from organic, 
nitrogenous, and other materials that are consumed by bacteria present in receiving waters. 
BOD in the water may deplete oxygen in the process, threatening higher organisms such as 
fish. 

Heavy Metals 
Stormwater can contain heavy metals such as lead, zinc, cadmium, and copper at 
concentrations that often exceed water quality criteria and that can be toxic to fish and other 
aquatic life. Research in Puget Sound has shown that metals and toxic organics concentrate in 
sediments and at the water surface (microlayer) where they interfere with the reproductive cycle 
of many biotic species and cause tumors and lesions in fish. 

Nutrients (Nitrogen and Phosphorus) 
Nutrient (i.e. nitrogen and phosphorus) compounds can cause excessive growth of aquatic 
vegetation in lakes and marine waters. Managing nutrient loading in stormwater runoff benefits 
the receiving water by reducing unhealthy growth rates of the aquatic vegetation. 

In general, stormwater in urban areas has relatively low nutrient concentrations. However, urban 
and urbanizing watersheds produce a larger annual volume of runoff which could contribute 
greatly to annual nutrient loads to receiving waters. During the 2009-2013 cycle of Ecology's 
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Phase I Municipal Stormwater Permit, Western Washington permittees collected regional 
stormwater runoff water quality data including nutrient concentrations. Ecology’s 
recommendations based on those results are below. 

Nitrogen 

The national median concentration of Total Nitrogen (TN) in stormwater reported in the previous 
study (Collins et al., 2010) ranged between 1.3 and 3.2 mg/L (n = 3765), and it was 1.28 mg/L in 
Western Washington (Ecology, 2015). There were also some incidents reported in Western 
Washington when total nitrogen concentration exceeded 5-10 mg/L. These incidents are likely 
related to illicit discharge, and occurred mainly in the commercial and industrial land use areas.  

Both national and Western Washington data show that the majority of nitrogen in urban 
stormwater is particulate or organic nitrogen. This suggests that effective nitrogen reduction 
must include particulate and organic nitrogen management. Western Washington data also 
shows that the composition of nitrogen (particulate, organic, or inorganic forms of nitrogen) 
varies between landuse types. Commercial and industrial landuse types have a significantly 
higher organic nitrogen fraction in TN whereas residential areas have a mixed nitrogen 
composition with more inorganic (nitrite-nitrate and ammonia) nitrogen fraction in TN (Ecology, 
2015). Therefore, Ecology recommends different nitrogen management practices by landuse 
types and by dominant nitrogen form.  

Source Control BMP Recommendations for Nitrogen 

Source Control BMPs are typically the most cost-effective management tools for preventing 
nitrogen in stormwater. Ecology therefore recommends implementing the following Source 
Control BMPs to the maximum extent practicable before considering additional structural (i.e. 
Runoff Treatment and/or Flow Control) BMPs. 

• Particulate and organic nitrogen management recommendations: 
The most common particulate and organic nitrogen sources to urban stormwater are 
vegetative debris, soil organic matter, food-related waste, pet waste, and illicit discharge 
of these. These recommendations will likely be effective in commercial, industrial, high 
density residential, mixed, or open space areas.  

o catch basin maintenance including removal of vegetative debris (e.g. dead leaves) 
(See Appendix 8-B: Management of Street Waste Solids and Liquids) 

o street sweeping to remove vegetative debris from street surfaces (see S430 BMPs 
for Urban Streets) 

o erosion control for soils that do not have established vegetative cover (see 7.4.3 
Construction Runoff BMPs) 

o illicit discharge prevention (see S108 BMPs for Correcting Illicit Discharges to 
Storm Drains) 

o proper disposal of pet waste (see S440 BMPs for Pet Waste) 
o regular conveyance system maintenance and cleaning to remove residual 

particulate solids from the system.  
• Inorganic nitrogen management recommendations: 
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Most common inorganic nitrogen sources to urban stormwater are over-application and 
illicit discharge of landscaping fertilizer. These recommendations will likely be effective in 
residential areas and any area with heavy landscape maintenance activities (e.g. golf 
courses).  

o proper timing and frequency of landscaping fertilization (see S443 BMPs for 
Fertilizer Application) 

o regular conveyance system maintenance and inspection to repair any cracks  
Structural (Runoff Treatment and/or Flow Control) BMP Recommendations for Nitrogen 

• For particulate, organic, and total nitrogen, any Runoff Treatment BMP with filtration, 
sedimentation, or biological process are recommended. BMPs within this manual that 
provide these types of treatment include Basic Treatment BMPs, as described in 6.1.2 
Choosing Your Runoff Treatment BMPs. 

• For inorganic nitrogen, Runoff Treatment BMPs with biological processes (i.e. plant 
uptake or microbial processes) are recommended. 

• Total nitrogen load from stormwater to the surface water can also be reduced by reducing 
the volume of stormwater discharge (e.g. through infiltration and/or plant uptake). 

Phosphorus 

The median concentration of total phosphorus in stormwater was 110 ug/L (0.1 mg/L), and 
industrial land use areas showed the highest total phosphorus concentration (mainly in a 
particulate P form) (Ecology, 2015).  

Source Control BMP Recommendations for Phosphorus 

The Source Control BMP Recommendations for Nitrogen (listed above) are also recommended 
for total phosphorus management (including particulate, organic, and inorganic phosphorus). 

Structural (Runoff Treatment and/or Flow Control) BMP Recommendations for Phosphorus 

• See 6.1.2 Choosing Your Runoff Treatment BMPs for Ecology's guidance on Runoff 
Treatment BMPs for total phosphorus removal.  

• Total phosphorus load from stormwater to the surface water can also be reduced by 
reducing the volume of stormwater discharge (e.g. through infiltration and/or plant 
uptake). 

Oil and Grease 
Oil and grease can be toxic to aquatic life. Concentrations in stormwater from commercial and 
industrial areas often exceed Ecology guidelines of:  

• 10 mg/L maximum daily average,  
• 15 mg/L maximum at any time, and  
• no ongoing or frequently recurring visible sheen. 

pH 
A measure of the alkalinity or acidity that can be toxic to fish if it varies appreciably from neutral 
pH, which is 7.0. 
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Pollutants from Tires and Other Rubber Products (Including 6PPD-q) 
***Ecology will add content here. The content is planned to include background 
information on the pollutants, as well as suggestions for Source Control and Runoff 
Treatment BMPs that Ecology expects will help control and provide treatment for tire 
wear (including the tire preservative 6PPD-quinone). Ecology expects to include a 
reference to the study Stormwater Treatment of Tire Contaminants - Best Management 
Practices Effectiveness that was completed in June 2022. *** 

Polychlorinated Biphenyls (PCBs) 
Polychlorinated biphenyls (PCBs) are synthetic chemicals that were manufactured in the United 
States between 1929 and 1979. Due to their non-flammability, chemical stability, and electrical 
insulating properties, PCBs were used in many industrial and commercial applications. Before 
their U.S. ban in 1979, PCBs, typically as mixes called Aroclors, were intentionally added to 
building materials (e.g. exterior paints, caulk and other joint materials, roofing, and siding) to 
improve flexibility, adhesion, and durability. These are considered “open” products, as they are 
not contained inside a protective casing, and therefore are easily exposed to degradation and 
migration out of the product and into the broader environment. Previous studies and sampling 
efforts have shown that there was widespread use of manufactured PCB products during 
construction and renovation activities occurring primarily between 1950 and 1979. Research 
indicates that PCB-containing building materials are still in use (i.e. remain on a building), often 
in commercial, industrial, or municipal buildings (as opposed to residential), in urbanized areas 
in Washington State. 

PCBs are persistent, bioaccumulative, and toxic (PBT) chemicals that are widespread in the 
environment, having been detected in various media including water, air, soil, sediment, and 
animal tissue samples. The Washington State Surface Water Quality Standards for PCBs are 
very low (see 1.2.12 Water Quality Standards), meaning even low concentrations of PCBs in 
water can cause adverse impacts to aquatic life and human health. PCBs bioaccumulate and 
are considered one of the most significant toxic chemicals in Puget Sound, impacting salmon 
populations and their predators, Southern Resident Killer Whales. PCBs are readily detected in 
the sediments and organisms in Washington rivers, lakes, and estuaries. There are current fish 
consumption advisories based on risks of eating PCB-contaminated fish from certain 
waterways: the Lower Duwamish, Spokane, Columbia, Yakima, and Wenatchee Rivers. 
Understanding, managing, and removing sources of PCBs in urban environments is essential to 
reducing PCBs across Washington state. 

Building materials can be one of the sources of PCBs in stormwater, and stormwater can be a 
pathway for PCBs to enter surface waters. PCBs enter stormwater when PCB-containing 
materials degrade, when intact products leach or emit PCBs, or when contaminated ground and 
air are captured in the runoff. Rain water, as well as activities such as pressure-washing 
buildings, can mobilize PCBs which may enter the stormwater conveyance systems, which then 
discharge to surface or groundwater. PCB-contaminated particles from caulk and other 
materials can also be tracked out of an area by vehicles or foot traffic, which can then be carried 
into the stormwater system or directly into local waterbodies. 

It’s widely recognized that there is a greater potential for PCBs in building materials to enter 
stormwater when disturbed during demolition and renovation activities. PCBs can be dislodged 
or mobilized during structural changes and activities like concrete grinding, window and door 
replacement, and siding removal. Contractors and property owners are often unaware that PCB-
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containing materials exist at their construction site, and often do not know how to reduce risks to 
workers and stormwater.  

Ecology’s PCB Chemical Action Plan (Ecology, 2015b) recommended developing and 
promoting best management practices (BMPs) to address PCBs in building materials (both 
those in use and those slated for remodel or demolition) to reduce exposure to people and to 
prevent PCBs from entering stormwater. In response to that recommendation, and the overall 
need to prevent PCBs from impacting people and fish populations, Ecology developed How to 
Find and Address PCBs in Building Materials (Ecology, 2022). How to Find and Address PCBs 
in Building Materials is guidance for property owners, developers, and contractors to help them 
identify, characterize, and abate PCB-containing building materials. A significant portion of How 
to Find and Address PCBs in Building Materials describes BMPs to protect stormwater during 
demolition or renovation activities, or while properties are awaiting re-development. 

Source Control BMP Recommendations for PCBs 

EPA recommends that demolition and remodeling be conducted using BMPs that capture PCBs 
in particles and dust that are mobilized during removal of caulk and other materials, in addition 
to other considerations such as proper disposal. Ecology supports this and highly recommends 
focusing on Source Control BMPs. It is more practicable to implement Source Control BMPs to 
prevent PCBs from entering stormwater, than to install Runoff Treatment BMPs to try to capture 
the PCBs after they have entered stormwater. 

Examples of controls to minimize exposure of PCBs to precipitation and stormwater include:  

• separating work areas from non-work areas,  
• selecting appropriate personal protective equipment and tools,  
• constructing a containment area so that all dust or debris generated by the work remains 

within the protected area,  
• using tools that minimize dust and heat,  
• using and maintaining filter socks in catch basins,  
• sweeping areas routinely with dry methods,  
• avoiding pressure-washing areas that contain or may contain PCBs,  
• installing berms,  
• educating contractors, landscapers, and maintenance staff, and  
• planning and implementing other operations in a manner to reduce PCB track-out from 

vehicles traveling to and from a demolition site. 
See the following for additional information: 

• S424 BMPs for Roof / Building Drains at Manufacturing and Commercial Buildings 
• S431 BMPs for Washing and Steam Cleaning Vehicles / Equipment / Building Structures 
• S438 BMPs for Construction Demolition 
• S451 BMPs for Building, Repair, Remodeling, Painting, and Construction 

Runoff Treatment BMP Recommendations for PCBs 
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Although Ecology encourages removing PCBs prior to them entering stormwater through 
Source Control BMPs, sometimes Runoff Treatment BMPs may be necessary to remove PCBs 
from the stormwater as well. 

Ecology expects that Runoff Treatment BMPs that remove pollutants by removing Total 
Suspended Solids (TSS) may also remove PCBs, as PCBs are likely to bind to solids. 

See the options for Basic Treatment BMPs, as described in 6.1.2 Choosing Your Runoff 
Treatment BMPs, for Runoff Treatment BMP options that remove TSS, and therefore may also 
remove PCBs, from stormwater. 

Another resource that identifies Runoff Treatment BMPs for PCBs is A BMP Tool Box For 
Reducing Polychlorinated Biphenyls (PCBs) and Mercury (Hg) in Municipal Stormwater (SFEI, 
2010). 

Total Suspended Solids 
This represents particulate solids such as eroded soil, heavy metal precipitates, and biological 
solids (all considered as conventional pollutants), which can cause sedimentation in streams 
and turbidity in receiving surface waters. These sediments can destroy the desired habitat for 
fish and can impact drinking water supplies. The sediment may be carried to streams, lakes, or 
other receiving waters where they may be toxic to aquatic life and make dredging necessary. 
Removing TSS from stormwater can be an effective way to treat other stormwater pollutants, 
such as nutrients, BOD, bacteria, and toxic organic contaminants as some of them move as part 
of the particulate or are adsorbed in the surface of particulate solids.  

Toxic Organics 
A study found 19 of the U.S. Environmental Protection Agency's 121 priority pollutants present 
in the runoff from Seattle streets. The most frequently detected pollutants were pesticides, 
phenols, phthalates, and polycyclic aromatic hydrocarbons (PAHs). 
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S424 BMPs for Roof / Building Drains at Manufacturing and 
Commercial Buildings 

Description of Pollutant Sources: Stormwater runoff from roofs and sides of manufacturing 
and commercial buildings can be sources of pollutants caused by leaching of roofing materials, 
paints, caulking, building vents, and other air emission sources. Research has identified vapors 
and entrained liquid and solid droplets/particles as potential pollutants in roof/building runoff. 
Metals, solvents, acidic/alkaline pH, BOD, PCBs, and organics are some of the pollutant 
constituents identified. 

Ecology has performed a study on zinc in industrial stormwater. The study is presented in 
Suggested Practices to Reduce Zinc Concentrations in Industrial Stormwater Discharges 
(Ecology, 2008). The user should refer to this document for more details on addressing zinc in 
stormwater.  

Ecology has also researched the characterization and abatement of PCBs in building materials 
that will undergo demolition or renovation (Ecology, 2022). The user should refer to that 
guidance document for more details on preventing PCBs from entering stormwater at buildings 
that have, or likely have, PCB-containing materials on roofs and building exteriors like siding, 
joint materials (caulk), paint, and other potential sources. 

Pollutant Control Approach: Evaluate the potential sources of stormwater pollutants and 
apply source control BMPs where feasible. 

Applicable Operational Source Control BMPs: 

• If leachates and/or emissions from buildings are suspected sources of stormwater 
pollutants, then sample and analyze the stormwater draining from the building. 

• Sweep the area routinely to remove any residual pollutants. 
• Avoid pressure-washing areas and materials that contain, or are likely to contain, PCBs 

such as galbestos roofing and siding. 
• If a roof/building stormwater pollutant source is identified, implement appropriate source 

control measures such as air pollution control equipment, selection of materials, 
operational changes, material recycle, process changes, etc. 

Applicable Structural Source Control BMPs: 

• Paint/coat the galvanized surfaces as described in Suggested Practices to Reduce Zinc 
Concentrations in Industrial Stormwater Discharges (Ecology, 2008). 
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• Remove PCB-containing exterior building materials as described in How to Find and 
Address PCBs in Building Materials (Ecology, 2022). 

Applicable Treatment BMPs: 

Treat runoff from roofs to the appropriate level. The facility may use Metals Treatment BMPs as 
described in 6.1.2 Choosing Your Runoff Treatment BMPs. Some facilities regulated by the 
Industrial Stormwater General Permit, or local jurisdiction, may have requirements than cannot 
be achieved with Metals Treatment BMPs. In these cases, additional treatment measures may 
be required. A treatment method for meeting stringent requirements such as Chitosan-
Enhanced Sand Filtration may be appropriate. 

 
 
 

S431 BMPs for Washing and Steam Cleaning Vehicles / 
Equipment / Building Structures 

Description of Pollutant Sources: Pollutant sources include the commercial cleaning of 
vehicles, aircraft, vessels, and other transportation, restaurant kitchens, carpets, and industrial 
equipment, and large buildings with low- or high-pressure water or steam. This includes “charity” 
car washes at gas stations and commercial parking lots. The cleaning can include hand 
washing, scrubbing, sanding, etc. Washwater from cleaning activities can contain oil and 
grease, suspended solids, heavy metals, soluble organics, soaps, and detergents that can 
contaminate stormwater. 

Before their manufacture was banned in 1979, PCBs were added to a range of building 
materials used on the exterior of industrial, commercial, government, and larger residential 
buildings to increase the material’s longevity. Without proper precautions, PCBs from paint, 
caulk and other joint materials, sealants, roofing, and other items can be released into the 
environment and enter stormwater conveyances during building washing activities. Ecology’s 
guidance for characterizing and abating PCBs in building materials undergoing demolition or 
renovation recommends against washing PCB-containing materials on a building’s exterior 
(Ecology, 2022). Ecology also believes this is a good practice even when conducting 
maintenance on buildings that will remain in place but that contain, or may contain, PCBs in 
exterior materials. 

Permitting Requirements: Obtain all necessary permits for installing, altering, or repairing 
onsite drainage and side sewers. Restrictions on certain types of discharges may require 
pretreatment before they enter the sanitary sewer. 

Pollutant Control Approach: The preferred approach is to cover and/or contain the cleaning 
activity, or conduct the activity inside a building, to separate the uncontaminated stormwater 
from the washwater sources. Convey washwater to a sanitary sewer after approval by the local 
sewer authority. Provide temporary storage before proper disposal, or recycling. Under this 
preferred approach, no discharge to the ground, to a storm drain, or to surface water should 
occur. 
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The Industrial Stormwater General Permit (ISGP) prohibits the discharge of process wastewater 
(e.g., vehicle washing wastewater) to ground water or surface water. Stormwater that 
commingles with process wastewater is considered process wastewater. 

Facilities not covered under the ISGP that are unable to follow one of the preferred approaches 
listed above may discharge washwater to the ground only after proper treatment in accordance 
with Vehicle and Equipment Washwater Discharges Best Management Practices 
Manual (Ecology, 2012). 

The quality of any discharge to the ground after proper treatment must comply with Ecology’s 
Ground Water Quality Standards, Chapter 173-200 WAC. 

Facilities not covered under the ISGP that are unable to comply with one of the preferred 
approaches and want to discharge to the storm sewer, must meet their local stormwater 
requirements. Local authorities may require treatment prior to discharge. 

Contact the local Ecology Regional Office to discuss permitting options for discharge of 
washwater to surface water or to a storm drain after on-site treatment. 

Applicable Structural Source Control BMPs:  

Conduct vehicle/equipment washing in one of the following locations: 

• At a commercial washing facility in which the washing occurs in an enclosure and drains 
to the sanitary sewer. 

• In a building constructed specifically for washing of vehicles and equipment, which drains 
to a sanitary sewer. 

Conduct outside washing operations in a designated wash area with the following features: 

• In a paved area, construct a spill containment pad to prevent the run-on of stormwater 
from adjacent areas. Slope the spill containment area to collect washwater in a 
containment pad drain system with perimeter drains, trench drains or catchment drains. 
Size the containment pad to extend out a minimum of 4 feet on all sides of the washed 
vehicles and/or equipment. 

• Convey the washwater to a sump (like a grit separator) and then to a sanitary sewer (if 
allowed by the local Sewer Authority), or other appropriate wastewater treatment or 
recycle system. The containment sump must have a positive control outlet valve for spill 
control with live containment volume, and oil/water separation. Size the minimum live 
storage volume to contain the maximum expected daily washwater flow plus the sludge 
storage volume below the outlet pipe. Shut the outlet valve during the washing cycle to 
collect the washwater in the sump. The valve should remain shut for at least 2 hours 
following the washing operation to allow the oil and solids to separate before discharge to 
a sanitary sewer. 

• Use a two way valve for discharges from the containment pad. This valve should be 
normally switched to direct water to treatment, but may be switched to the drainage 
system after that pad is clean to handle stormwater runoff. The stormwater can then drain 
into the conveyance/discharge system outside of the wash pad (essentially bypassing the 
sanitary sewer or recycle system). Post signs to inform people of the operation and 
purpose of the valve. Clean the concrete pad thoroughly until there is no foam or visible 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-200
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sheen in the washwater prior to closing the inlet valve and allowing uncontaminated 
stormwater to overflow and drain off the pad. 
Note that the purpose of the valve is to convey only washwater and contaminated 
stormwater to a treatment system. 

• Collect the washwater from building structures and convey it to appropriate treatment 
such as a sanitary sewer system if it contains oils, soaps, or detergents. If the washwater 
does not contain oils, soaps, or detergents (in this case only a low pressure, clean, cold 
water rinse is allowed) then it could drain to soils that have sufficient natural attenuation 
capacity for dust and sediment. 

• Sweep surfaces prior to cleaning/washing to remove excess sediment and other 
pollutants. 

• If roof equipment or hood vents are cleaned, ensure that no washwater or process water 
is discharged to the roof drains or drainage systems. 

• Label all mobile cleaning equipment as follows: "Properly dispose of all wastewater. Do 
not discharge to an inlet/catch basin, ditch, stream, or on the ground". 

Recommended Additional BMPs: 

• Mark the wash area at gas stations, multifamily residences and any other business where 
non-employees wash vehicles. 

• Operators may use a manually operated positive control valve for uncovered wash pads, 
but a pneumatic or electric valve system is preferable. The valve may be on a timer circuit 
and opened upon completion of a wash cycle. After draining the sump or separator, the 
timer would then close the valve. 

• Minimize the use of water and detergents in washing operations when practicable. 
• Use phosphate-free biodegradable detergents when practicable. 
• Use the least hazardous cleaning products available. 
• Consider recycling the washwater. 
• Avoid pressure-washing materials that contain, or are likely to contain, PCBs such as 

galbestos roofing and siding. Also avoid washing paint, caulk and other joint materials on 
the exterior of industrial, commercial, government, and multi-story residential structures 
built or renovated between 1950 and 1980, which is the period in which PCBs were more 
commonly added to building materials. 

Operators may use soluble/emulsifiable detergents in the wash medium and should use it with 
care and the appropriate treatment. Carefully consider the selection of soaps and detergents 
and treatment BMPs. Oil/water separators are ineffective in removing emulsified or water 
soluble detergents. Another treatment appropriate for emulsified and water soluble detergents 
may be required. 

Exceptions: 

• At gas stations (for charity car washes) or commercial parking lots, where it is not 
possible to discharge the washwater to a sanitary sewer, a temporary plug or a temporary 
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sump pump can be used at the storm drain to collect the washwater for off-site disposal 
such as to a nearby sanitary sewer. 

• New and used car dealerships may wash vehicles in the parking stalls as long as 
employees use a temporary plug system to collect the washwater for disposal as stated 
above, or an approved treatment system for the washwater is in place. 

At industrial sites, contact Ecology for NPDES Permit requirements even when not using soaps, 
detergents, and/or other chemical cleaners in washing trucks. 

 
 
 

S438 BMPs for Construction Demolition 

Description of Pollutant Sources: This activity applies to removal of existing buildings and 
other structures by controlled explosions, wrecking balls, or manual methods, and subsequent 
clearing of the rubble. The loose debris may contaminate stormwater. 

Pollutants of concern include toxic organic compounds (such as PCBs), hazardous wastes, high 
pH, heavy metals, and suspended solids. 

It is now broadly accepted that PCBs added to building materials before 1980 (such as caulk 
and other sealants, paint, siding, roofing, and others), especially when already weathered, are 
at greater risk of being dislodged during demolition and renovation activities. PCB-laden 
particles can be washed into the stormwater, contaminating the conveyance system and 
downstream water bodies, if not properly managed. Prior to their ban in 1979, PCB-containing 
building materials were more often used in public buildings such as schools, hospitals, 
universities, fire houses, police stations, government offices, military sites, as well as privately 
owned commercial and large multi-unit residential buildings. Ecology has developed guidance 
for characterizing and abating PCBs in building materials that will undergo demolition or 
renovation (Ecology, 2022). The user should refer to this document for more details on 
preventing PCBs from entering stormwater at buildings that have, or likely have, PCB-containing 
materials on roofs and building exteriors like siding, joint materials (caulk), paint, and other 
potential sources. 

Pollutant Control Approach: Do not expose hazardous materials to stormwater. Regularly 
clean up debris that can contaminate stormwater. Protect the stormwater drainage system from 
dirty runoff and loose particles. Sweep paved surfaces daily. Educate employees about the 
need to control site activities. While awaiting active demolition, monitor the integrity of PCB-
containing materials and take actions to prevent PCB-laden dust and solids from entering 
stormwater and stormwater conveyances. 

Applicable Operational BMPs: 

• Identify, remove, and properly dispose of hazardous substances from the building before 
beginning construction demolition activities that could expose them to stormwater. Such 
substances could include PCBs, asbestos, lead paint, mercury switches, and electronic 
waste. 
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• Educate employees about the need to control site activities to prevent stormwater 
pollution, and also train them in spill cleanup procedures. 

• Keep debris containers, dumpsters, and debris piles covered. 
• Place storm drain covers, or a similarly effective containment device, on all nearby drains 

to prevent dirty runoff and loose particles from entering the stormwater drainage system. 
o Place the covers (or devices) at the beginning of the workday. 
o Collect and properly dispose of the accumulated materials before removing the 

covers (or devices) at the end of the workday. 
o Use dikes, berms, or other methods to protect overland discharge paths from runoff 

if stormwater drains are not present. 
• Sweep street gutters, sidewalks, driveways, and other paved surfaces in the immediate 

area of the demolition at the end of each workday. Collect and properly dispose of loose 
debris and garbage. 

• Lightly spray water (such as from a hydrant or water truck) throughout the site to help 
control windblown fine materials such as soil, concrete dust, and paint chips. Control the 
amount of dust control water so that runoff from the site does not occur, yet dust control is 
achieved. Do not use oils for dust control. 

Recommended Operational BMPs: 

• Follow Ecology’s guidance document How to Find and Address PCBs in Building 
Materials (Ecology, 2022) for PCB-containing building materials undergoing demolition or 
renovation. 

• Construct a screen to prevent stray building materials and dust from escaping the area 
during demolition. Size and orient the screen to capture wind-blown materials and contain 
them onsite. 

• Schedule demolition to take place at a dry time of the year to prevent stormwater runoff 
from the demolition site. 

• To prevent PCBs in building materials from entering stormwater during the demolition 
planning/preparation phase (i.e. prior to active demolition), routinely visually survey the 
areas where PCB-containing building materials exist or are likely to exist to check that 
they have remained intact. If weathering (e.g. flaking, peeling) becomes noticeably worse 
as demolition planning continues, consider conducting more immediate removal actions in 
those areas and immediately install structural BMPs to prevent PCBs from entering the 
stormwater conveyance system, such as: 
o install catch basin filter inserts 
o dry sweep adjacent hard surfaces 
o prevent washwater or irrigation water from coming into contact with the PCB-

containing building materials 
o educate landscaping and maintenance staff about avoiding the use of leaf blowers 

around the building. 
• Contact the local municipality’s stormwater program to inform them when PCB-containing 

materials are, or are likely to be, present. They may be able to prioritize street sweeping 
and/or storm drain pipe cleaning in the area. 
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S451 BMPs for Building, Repair, Remodeling, Painting, and 
Construction 

Description of Pollutant Sources: This activity refers to: 

• The construction of buildings and other structures. 
• Remodeling of existing buildings and houses. 
• General exterior building repair work. 
• Removal of known or suspected exterior PCB-containing building materials. 

Pollutants of concern include toxic hydrocarbons, hazardous wastes, toxic organics (such as 
PCBs), suspended solids, heavy metals, pH, oils, and greases. 

Pollutant Control Approach: Educate employees about the need to control site activities. 
Control leaks, spills, and loose material. Utilize good housekeeping practices. Regularly clean 
up debris that can contaminate stormwater. Protect the drainage system from dirty runoff and 
loose particles. Take actions to prevent PCB-laden dust and solids from entering stormwater 
and stormwater conveyances. 

Applicable Operational BMPs: 

• Identify, remove, and properly dispose of hazardous substances from the building before 
beginning repairing or remodeling activities that could expose them to stormwater. Such 
substances could include PCBs, asbestos, lead paint, mercury switches, and electronic 
waste. 

• Educate employees about the need to control site activities to prevent stormwater 
pollution, and also train them in spill cleanup procedures. Employees may also include 
maintenance and landscaping staff working around buildings with exterior PCB-laden 
materials. 

• At all times, have available at the work site spill cleanup materials appropriate to the 
chemicals used on site. 

• When working on PCB-containing building materials, prepare dumpsters or other waste 
storage facilities to be able to manage PCB-bulk product waste and PCB-remediation 
waste, as appropriate and in accordance with Federal laws. 

• Clean up the work site at the end of each work day. Put away materials (such as solvents) 
indoors or cover and secure them, so that unauthorized individuals will not have access to 
them. 

• Do not allow personal protective equipment (PPE) used by workers to be exposed to rain 
or stormwater because they can contain toxic-laden dust/particles such as PCBs; rather, 
collect and store used PPE in a waterproof container like a plastic bag until they can be 
properly disposed of. In dry weather conditions, used PPE can be placed on plastic 
sheeting before disposal. 
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• Sweep the area daily to collect loose litter, paint chips, grit, and dirt. 
• Do not use hoses, pressure washers, or blowers on the exterior of PCB-containing 

building materials. 
• Do not dump any substance on pavement, on the ground, in the storm drain, or toward 

the storm drain, regardless of its content, unless it is clean water only. 
• Place a drop cloth, where space and access permits, before beginning wood treating 

activities. Use drip pans in areas where drips are likely to occur if the area cannot be 
protected with a drop cloth. 

• Use ground or drop cloths underneath scraping and sandblasting work. Use ground 
cloths, buckets, or tubs anywhere that work materials are laid down. 

• When removing PCB-containing building materials, secure the edge of an impermeable 
ground cover at the base of the building and extend it out to at least 10 ft from the 
building, covering soil and plants if needed. 

• Clean paint brushes and other tools covered with water-based paints in sinks connected 
to sanitary sewers or in portable containers that can subsequently be dumped into a 
sanitary sewer drain. 

• Clean brushes and tools covered with non-water-based finishes or other materials in a 
manner that enables collection of used solvents for recycling or proper disposal. Do not 
discharge non-water-based finishes or paints or used solvents into the sanitary sewer, or 
any other drain. 

• Use storm drain covers, or similarly effective devices, to prevent dust, grit, washwater, or 
other pollutants from escaping the work area. Place the cover or containment device over 
the storm drain at the beginning of the work day. Collect and properly dispose of 
accumulated dirty runoff and solids before removing the cover or device at the end of 
each work day. 

• If storm drain covers are not feasible, install and maintain filter inserts in all catch basins 
that may receive stormwater from the work site (i.e. on the work site property and 
adjacent street(s)). 

• Refer to S431 BMPs for Washing and Steam Cleaning Vehicles / Equipment / Building 
Structures for best management practices associated with power washing buildings. 

Recommended Operational BMPs: 

• Follow Ecology’s guidance document How to Find and Address PCBs in Building 
Materials (Ecology, 2022) for PCB-containing building materials undergoing demolition or 
renovation. 

• Lightly spray water on the work site to control dust and grit that could blow away. Do not 
use oils for dust control. Never spray to the point of water runoff from the site. 

• Clean tools over a ground cloth or within a containment device such as a tub. 
• Consider using filtered vacuuming to collect waste that may be hard to sweep, such as 

dust on a drop cloth. 
• If conducting work in wet weather conditions, consider setting up temporary cover when 

scraping or pressure-washing lead-based paint. 
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• When removing PCB-containing materials, avoid working in high wind conditions or take 
extra precautions when working in wind strong enough to move dust and debris. This 
could include constructing a wind screen of plastic at the edge of the groundcover to keep 
dust and debris from spreading. 

• Use tools and work methods that generate the least dust and heat. Consider using 
manual tools, especially when working on PCB-containing building materials, as they 
generate less fine dust and heat. 

• Consider constructing a containment area at sites with PCB-containing building materials 
in order to capture all dust and debris generated. The enclosure area can be supported by 
scaffolding, in which the sides can be covered by plastic sheeting. A decontamination 
area can be situated just outside the enclosure area. A large disposable track pad can be 
placed on the floor where workers exit the enclosure area to clean shoe soles and prevent 
track out of PCBs to the surrounding surfaces. 

• Contact the local municipality’s stormwater program to inform them when PCB-containing 
materials are, or are likely to be, present. They may be able to prioritize street sweeping 
and/or storm drain pipe cleaning in the area. 
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BMP F6.23: Bioretention 

Purpose 
Ecology accepts bioretention as having the potential to meet the requirements in 2.4.5 CE5: 
Runoff Treatment, 2.4.6 CE6: Flow Control, and/or 2.4.8 CE8: Wetlands Protection for the 
contributing drainage areas depending upon site conditions and sizing. 

The purpose of bioretention is to provide effective removal of many stormwater pollutants, and 
provide reductions in stormwater runoff quantity and surface runoff flow rates. Where the 
surrounding native soils have adequate infiltration rates, bioretention can provide both Runoff 
Treatment and Flow Control. Where the native soils have low infiltration rates, underdrain 
systems can be installed and the bioretention BMP can still be used as a Runoff Treatment 
BMP. However, designs utilizing underdrains provide significantly less Flow Control benefits. 

Description 
The term bioretention describes a stormwater management practice that uses the chemical, 
biological, and physical properties of plants, soil microbes, and the mineral aggregate and 
organic matter in soils to transform, remove, or retain pollutants from stormwater runoff. 
Numerous design variations have evolved since the advent of this Best Management Practice 
(BMP); however, there are fundamental design characteristics that define bioretention BMPs 
across various settings. 

Bioretention BMPs are: 

• Shallow landscaped depressions with a designed soil mix and plants adapted to the local 
climate and soil moisture conditions that typically receive stormwater runoff from small 
contributing areas; 

• Designed to mimic natural forested conditions, where healthy soil structure and vegetation 
promote the infiltration, storage, filtration, and slow release of stormwater flows; and 

• Typically small-scale, dispersed, and integrated into the site as a landscape amenity. 
Note that bioretention BMPs are often mis-labeled as BMP T5.14: Rain Gardens. Note that 
bioretention and rain gardens have different design specifications and sizing guidance. The 
designer is able to quantify the amount of Runoff Treatment and/or Flow Control provided by a 
bioretention BMP due to the specific design, sizing, bioretention soil media (BSM), and 
modeling requirements. Although rain gardens are presumed to provide some amount of Runoff 
Treatment and/or Flow Control, the designer is not able to quantify the amount due to the 
allowable variations in the installation. Rain garden design also does not require hydrologic 
modeling. See BMP T5.14: Rain Gardens for further guidance on rain garden BMPs. 

The following types of bioretention BMPs are described in this manual: 
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• Bioretention cells: Shallow depressions with a designed planting soil mix and a variety 
of plant material, including trees, shrubs, grasses, and/or other herbaceous plants. 
Bioretention cells may or may not have an underdrain and are not designed as a 
conveyance system. 

• Bioretention swales: Incorporate the same design features as bioretention cells; 
however, bioretention swales are designed as part of a system that can convey 
stormwater when maximum ponding depth is exceeded. 

• Bioretention planters and planter boxes: Bioretention soil mix and a variety of plant 
material including trees, shrubs, grasses, and/or other herbaceous plants within a vertical 
walled container usually constructed from formed concrete, but could include other 
materials.  

• Planter boxes are completely impervious and include a bottom (must include an 
underdrain).  

• Planters have an open bottom and allow infiltration to the subgrade.  
These designs are often used in ultra-urban settings. 

Stormwater planters in the ROW require urban design and tailoring to street typology and 
context. NACTO Urban Street Stormwater Guide provides guidance for designing 
roadside stormwater planters. https://nacto.org/publication/urban-street-stormwater-guide/ 

See Figure 6.35:  Typical Bioretention, Figure 6.36:  Typical Bioretention Swale, Figure 6.37: 
 Typical Bioretention w/Underdrain, Figure 6.38:  Typical Bioretention w/Liner (Not LID), Figure 
6.39:  Example of a Bioretention Planter, and Figure 6.40:  Typical Bioretention Planter for 
examples of various types of bioretention configurations. 

Note: Ecology has approved use of certain manufactured treatment devices that use specific, 
high rate media for treatment. Such systems do not use Bioretention Soil Mix, and are not 
considered a bioretention BMP (even though marketing materials for these manufactured 
treatment devices may compare them to bioretention). See 1.1 Emerging Technologies for more 
information on manufactured treatment devices. 

https://nacto.org/publication/urban-street-stormwater-guide/
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Figure 6.35:  Typical Bioretention 
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Figure 6.36:  Typical Bioretention Swale 
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Figure 6.37:  Typical Bioretention w/Underdrain 
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Figure 6.38:  Typical Bioretention w/Liner (Not LID) 
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Figure 6.39:  Example of a Bioretention Planter 
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Figure 6.40:  Typical Bioretention Planter 
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Applications and Limitations 
Because bioretention BMPs use an imported soil mix that has a moderate design infiltration 
rate, they are best applied for small drainages, and near the source of the stormwater runoff. 
Bioretention cells may be scattered throughout a subdivision; a bioretention swale may run 
alongside the access road; or a series of bioretention planter boxes may serve the road. In 
these situations, they can but are not required to fully meet the Runoff Treatment requirements 
from pollution-generating surfaces. The amount of stormwater that is predicted to pass through 
the Bioretention Soil Mix is treated, and may be subtracted from the amount that must be 
treated per the project requirements (e.g. to meet 2.4.5 CE5: Runoff Treatment).  Downstream 
Runoff Treatment BMPs may be significantly smaller as a result. 

Bioretention BMPs that infiltrate into the ground can also provide significant Flow Control. They 
can, but are not required to fully meet Flow Control requirements. Because they typically do not 
have an orifice restricting overflow or underflow discharge rates, they may not fully meet 2.4.6 
CE6: Flow Control. However, their performance contributes to meeting the standard, and that 
can result in much smaller additional Flow Control BMPs on the project site.  

Bioretention constructed with imported composted material (i.e. for use in either the "Default" 
BSM or the "Custom" BSM) should not be used within one-quarter mile of phosphorus-sensitive 
waterbodies if the underlying native soil does not meet the criteria for Runoff Treatment per 
6.5.6 Site Suitability Criteria (SSC). Monitoring indicates that new bioretention BMPs using 
either the "Default" BSM or the "Custom" BSM can add phosphorus to stormwater. Therefore, 
they should also not be used with an underdrain when the underdrain water would be routed to 
a phosphorus-sensitive receiving water (Ecology, 2016c). Bioretention BMPs using the "High 
Performance" BSM may be used, with or without an underdrain, within one-quarter mile of 
phosphorus-sensitive waterbodies. 

Applications with or without underdrains vary extensively and can be applied in new 
development, redevelopment and retrofits. Typical applications include: 

• Individual lots for managing rooftop, driveway, and other on-lot impervious surface. 
• Shared facilities located in common areas for multiple lots. 
• Areas within loop roads or cul-de-sacs. 
• Landscaped parking lot islands. 
• Within rights-of-way along roads (often linear bioretention swales and cells). These BMPs 

may be designed to have traffic-calming functions as well. 
• Common landscaped areas in apartment complexes or other multifamily housing designs. 
• Infiltration planters are often used in highly urban settings as stormwater management 

retrofits next to buildings or within streetscapes. 
• Stormwater hot spots, or areas where land use or activities generate highly contaminated 

runoff, such as a gas station. Bioretention can be used to treat stormwater hot spots as 
long as an impermeable liner is used at the bottom of the treatment media layer (USEPA, 
2013), appropriate plants are selected that can tolerate contaminants present at the site, 
and inspection and maintenance plans are adequate to identify and address adaptive 
measures if needed. 

• Bioretention systems are applicable to many climatological and geologic situations, with 
some minor design changes for cold and arid climates (USEPA, 2013). 
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• In cold climates, bioretention areas can be used as a snow storage area. When used for 
this purpose, or if used to treat parking lot runoff, the bioretention area should be planted 
with salt-tolerant and nonwoody plant species. 

• Protection of cold water streams, notably trout streams that are extremely sensitive to 
changes in temperature. Bioretention has been shown to decrease the temperature of 
runoff from certain land uses, such as parking lots (USEPA, 2013). 

While bioretention is one of the more widely applicable Runoff Treatment BMPs, there are some 
limitations to its use. Although bioretention does not typically consume a large amount of space, 
incorporating bioretention into site designs could impact other site uses, such as sidewalk or 
parking spaces. In areas where infiltration is not feasible, underdrains may be needed. 
Bioretention BMPs with underdrains can provide significant Runoff Treatment benefits, but 
typically provide less Flow Control than non-underdrained BMPs. Also note that underdrains 
could add complications with regards to conflicts with existing or future utilities.  

See 6.5.7 Screening Criteria for Infiltration BMPs for more discussion of limitations based on the 
screening criteria for infiltration BMPs. 

Infeasibility Criteria 
The following screening criteria describe conditions that make bioretention infeasible or 
inefficient. If a project triggers any of the below-listed criteria, yet the proponent wishes to use 
bioretention, they may propose a functional design to the local jurisdiction that effectively 
mitigates these issues . 

Criteria with setback distances are as measured from the bottom edge of the Bioretention Soil 
Mix. 

• Citation of any of the following infeasibility criteria must be based on an evaluation of site-
specific conditions and a written recommendation from an appropriate licensed 
professional (e.g. engineer, geologist, hydrogeologist):  
o Where professional geotechnical evaluation recommends infiltration not be used 

due to reasonable concerns about erosion, slope failure, or down gradient flooding. 
o Within an area whose ground water drains into an erosion hazard, or landslide 

hazard area. 
o Where the only area available for siting would threaten the safety or reliability of 

pre-existing underground utilities, pre-existing underground storage tanks, pre-
existing structures, or pre-existing road or parking lot surfaces. 

o Where the only area available for siting does not allow for a safe overflow pathway 
to the municipal separate storm sewer system or private storm sewer system. 

o Where there is a lack of usable space for bioretention BMPs at re-development 
sites, or where there is insufficient space within the existing public right-of-way on 
public road projects. 

o Where infiltrating water would threaten existing below grade basements. 
o Where infiltrating water would threaten shoreline structures such as bulkheads. 

• The following infeasibility criteria are based on conditions such as topography and 
distances to predetermined boundaries. Citation of the following criteria do not need site-
specific written recommendations from a licensed professional, although some may 
require professional services to determine: 
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o Within setbacks from structures as established by the local government with 
jurisdiction. 

o Where they are not compatible with the surrounding drainage system as 
determined by the local government with jurisdiction (e.g. project drains to an 
existing stormwater collection system whose elevation or location precludes 
connection to a properly functioning bioretention BMP). 

o Where land for bioretention is within area designated as an erosion hazard or 
landslide hazard. 

o Where the site cannot be reasonably designed to locate bioretention BMPs on 
slopes less than 8%. 

o Within 50 feet from the top of slopes that are greater than 20% and over 10 feet of 
vertical relief. 

o For properties with known soil or ground water contamination (typically federal 
Superfund sites or state cleanup sites under the Model Toxics Control Act (MTCA)): 
 Within 100 feet of an area known to have deep soil contamination; 
 Where ground water modeling indicates infiltration will likely increase or 

change the direction of the migration of pollutants in the ground water; 
 Wherever surface soils have been found to be contaminated unless those 

soils are removed within 10 horizontal feet from the infiltration area; 
 Any area where these BMPs are prohibited by an approved cleanup plan 

under the state Model Toxics Control Act or Federal Superfund Law, or an 
environmental covenant under Chapter 64.70 RCW. 

o Within 100 feet of a closed or active landfill. 
o Within 100 feet of a drinking water well, or a spring used for drinking water supply. 
o Within 10 feet of small on-site sewage disposal drainfield, including reserve areas, 

and grey water reuse systems. For setbacks from a “large on-site sewage disposal 
system”, see Chapter 246-272B WAC. 

o Within 10 feet of an underground storage tank and connecting underground pipes 
when the capacity of the tank and pipe system is 1100 gallons or less. (As used in 
these criteria, an underground storage tank means any tank used to store 
petroleum products, chemicals, or liquid hazardous wastes of which 10% or more of 
the storage volume (including volume in the connecting piping system) is beneath 
the ground surface. 

o Within 100 feet of an underground storage tank and connecting underground pipes 
when the capacity of the tank and pipe system is greater than 1100 gallons. 

o Where the minimum vertical separation of 1 foot to the seasonal high water table, 
bedrock, or other impervious layer would not be achieved below bioretention that 
would serve a drainage area that is less than:  

1. 5,000 sq. ft. of pollution-generating impervious surface, and 
2. 10,000 sq. ft. of impervious surface, and 
3. three-quarter (3/4) acres of pervious surface. 

Note: Recommended separation distances for bioretention areas with small 
contributing areas are less than Ecology’s recommendation of 3 to 5 feet for 
conventional infiltration BMPs (see 6.5.6 Site Suitability Criteria (SSC)) for two 
reasons: (1) BSM provides effective pollutant capture; and (2) hydrologic loading 

http://app.leg.wa.gov/rcw/default.aspx?cite=64.70
http://apps.leg.wa.gov/WAC/default.aspx?cite=246-272B
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and potential for ground water mounding is reduced when flows are directed to 
bioretention BMPs from smaller contributing areas. 

o Where the minimum vertical separation of 3 feet to the seasonal high water table, 
bedrock, or other impervious layer would not be achieved below bioretention that 
would serve a drainage area that meets or exceeds:  

1. 5,000 sq. ft. of pollution-generating impervious surface, or 
2. 10,000 sq. ft. of impervious surface, or  
3. three-quarter (3/4) acres of pervious surface. 

AND 

cannot reasonably be broken down into amounts smaller than those listed in 1-3 
(above). 

o Where the field testing indicates potential bioretention sites have a measured 
(a.k.a. initial) native soil saturated hydraulic conductivity less than 0.30 inches per 
hour.  

• A local government may designate geographic boundaries within which bioretention 
BMPs may be designated as infeasible due to year-round, seasonal or periodic high 
groundwater conditions, or due to inadequate infiltration rates. Designations must be 
based upon a pre-ponderance of field data, collected within the area of concern, that 
indicate a high likelihood of failure to achieve the minimum ground water clearance or 
infiltration rates identified in the above infeasibility criteria. The local government must 
develop a technical report and make it available upon request to Ecology. The report must 
be authored by (a) professional(s) with appropriate expertise (e.g. registered engineer, 
geologist, hydrogeologist, or certified soil scientist), and document the location and the 
pertinent values/observations of data that were used to recommend the designation and 
boundaries for the geographic area. The types of pertinent data include, but are not 
limited to: 
o Standing water heights or evidence of recent saturated conditions in observation 

wells, test pits, test holes, and well logs. 
o Observations of areal extent and time of surface ponding, including local 

government or professional observations of high water tables, frequent or long 
durations of standing water, springs, wetlands, and/or frequent flooding. 

o Results of infiltration tests 
• In addition, a local government can map areas that meet a specific infeasibility criterion 

listed above provided they have an adequate data basis. Criteria that are most amenable 
to mapping are: 
o Where land for bioretention is within an area designated by the local government as 

an erosion hazard, or landslide hazard 
o Within 50 feet from the top of slopes that are greater than 20% and over 10 feet 

vertical relief 
o Within 100 feet of a closed or active landfill 
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Design Steps 
Bioretention BMP design uses hydrologic analysis methods, such as the Soil Conservation 
Service (SCS) or the Santa Barbara Urban Hydrograph (SBUH), to determine the quantity of 
runoff from the water quality design storm and then route the flow through the bioretention BMP 
to determine whether the Runoff Treatment requirements for the project site are met (e.g. 2.4.5 
CE5: Runoff Treatment). See Chapter 4 - Hydrologic Analysis and Design for more information 
on hydrologic analysis methods. If designing bioretention for Flow Control to (e.g. to meet 2.4.6 
CE6: Flow Control), also see the general guidance for infiltration BMPs earlier in this chapter. 

The stepwise procedure for designing bioretention for Runoff Treatment includes the following:  

1. Determine the water quality design flow rate. See 6.1.3 Sizing Your Runoff Treatment 
BMPs. 

2. Determine the subgrade's long-term design infiltration rate. See 6.5.4 Determining the 
Design Infiltration Rate of the Native Soils.  

3.  Determine the long-term design infiltration rate of the BSM. See Determining the 
Bioretention Soil Mix Design Infiltration Rate, below. 

4. Calculate the required surface area (i.e. the horizontally projected area at the BMP 
overflow) of the bioretention BMP by dividing the water quality design flow rate by either: 

a. the long-term design infiltration rate of the BSM, or 
b. the long-term design infiltration rate of the subgrade soils. 

If the design proposes to infiltrate the runoff into the subgrade soils: Use whichever of (a) 
or (b) above that has the lowest infiltration rate.  

If the design proposes to utilize an underdrain below the BSM layer to allow filtered runoff 
to daylight, then use the long-term design infiltration rate of the BSM. 

Note that conversions to get consistent units in the flow rates (water quality design flow 
rate and the long-term design infiltration rate) may be necessary. 

5. Define the bioretention BMP geometry, including bottom width, longitudinal slope, side 
slopes, BSM depth, and ponding area depth (including maximum ponding depth and 
freeboard). 

6. Define the available storage in the bioretention BMP, including storage in the ponding 
area and in the voids of the BSM. For BMPs with longitudinal slopes > 1%, account for 
the reduced available storage volume due to slopes. Also account for the effect of weirs 
or check dams on available storage volume, if applicable. 

7. If designs include an underdrain, account for the reduced or eliminated infiltration benefits 
of the system when analyzing Flow Control and/or Runoff Treatment performance.  
If using level-pool routing per 4.7 Level-Pool Routing Method, the stage-storage-
discharge relationship in the level-pool routing analysis would be redefined to include the 
ponding, Bioretention Soil Mix, and underdrain layers for estimation of the stage-volume 
relationship. Infiltration would be reduced to account only for infiltration beneath the 
underdrain pipe invert elevation (or set to zero), and flow through the underdrain would be 
included in the stage-discharge relationship. 
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8. Conduct hydrologic analysis to confirm and/or iterate BMP sizing to meet the Runoff 
Treatment requirements for the project site. Include any orifice or other Flow Control 
structures and overflow BMPs in the analysis, as applicable. See Chapter 4 - Hydrologic 
Analysis and Design for hydrologic analysis methods. Check that the design freeboard 
and maximum drawdown time of 72 hours are met. 

Design Criteria 
General Design Criteria 

• See local jurisdiction requirements for locally required methods and assumptions. 
• Utilities: Consult local jurisdiction requirements for horizontal and vertical separations 

required for publicly owned utilities, such as water, sewer, and stormwater pipes. Consult 
the appropriate franchise utility owners for utility separation requirements, which may 
include communications and/or gas. See Figure 6.41:  Recommended Utility Setbacks for 
Bioretention for an example design detail illustrating vertical and horizontal separation 
requirements for roadway bioretention. Extensive potholing (or excavation to daylight and 
document utilities) may be needed during project planning and design to develop a 
complete understanding of the type, location, and construction of all utilities that may be 
impacted by the project. When applicable separation requirements cannot be met, 
designs should include appropriate mitigation measures, such as impermeable liners over 
the utility, sleeving utilities, fixing known leaky joints or cracked conduits, and/or adding an 
underdrain to the bioretention areas to minimize the amount of infiltrated stormwater that 
could enter the utility. 
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Figure 6.41:  Recommended Utility Setbacks for Bioretention 
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• Transportation safety: The design configuration and selected plant types should provide 
adequate sight distances, clear zones, and appropriate setbacks for roadway applications 
in accordance with the local jurisdiction requirements. Bioretention BMP designs that 
extend the curb line into the roadway (e.g. chicanes and neck-downs) can provide traffic-
calming functions and improve vehicle and pedestrian safety. 

• Impacts of surrounding activities: Human activity influences the location of the BMP in 
the development. For example, locate bioretention BMPs away from traveled areas on 
individual lots to prevent soil compaction and damage to vegetation, or provide elevated 
or bermed pathways in areas where foot traffic is inevitable. Provide barriers, such as 
wheel stops, to restrict vehicle access in roadside and/or parking lot applications. 

• Visual buffering: Bioretention BMPs can be used to buffer structures from roads, 
enhance privacy among residences, and for an aesthetic site feature. 

• Project submission requirements: Submit the results of infiltration (Ksat) testing and 
ground water elevation testing (or other documentation and justification for the rates and 
hydraulic restriction layer clearances) with the Stormwater Site Plan as justification for the 
feasibility decision regarding bioretention and as justification for assumptions made in the 
sizing calculations. 

• Legal documentation to track bioretention obligations: Where drainage plan 
submittals include assumptions with regard to size and location of bioretention BMPs, 
approval of the plat, short-plat, or building permit should identify the bioretention 
obligation of each lot; and the appropriate lots should have deed requirements for 
construction and maintenance of those BMPs. 

• Much of the design criteria within this BMP originated from the Low Impact Development 
Technical Guidance Manual for Puget Sound (Hinman and Wulkan, 2012) and the 
Eastern Washington Low Impact Development Guidance Manual (Ecology, 2013c). Refer 
to those documents for additional explanations and background. 
Note that the references noted above are for additional information purposes only. You 
must follow the guidance within this manual if there are any discrepancies between this 
manual and reference documents. 

• Site topography: Based on geotechnical concerns, infiltration on slopes greater 
than 10% should only be considered with caution. The site assessment should clearly 
define any landslide and erosion critical areas and coastal bluffs, and appropriate 
setbacks required by the local jurisdiction. Thorough geotechnical analysis should be 
included when considering infiltration within or near slope setbacks. Depending on 
adjacent infrastructure (e.g. basements and subsurface utilities) and subgrade geology, 
geotechnical analysis may also be necessary on relatively low gradients.  

Determining the Native Soil Design Infiltration Rate 

Determining infiltration rates of the site soils is necessary to determine feasibility of designs that 
intend to infiltrate stormwater on-site. It is also necessary to estimate flow reduction benefits of 
such designs. 

The certified soils professional or engineer can exercise discretion concerning the need for and 
extent of infiltration rate (saturated hydraulic conductivity, Ksat) testing. The professional can 
consider a reduction in the extent of infiltration (Ksat) testing if, in their judgment:  



 

SWMMEW Preliminary Draft Package  Washington State Department of Ecology 
Item 5: Bioretention BMP  Water Quality Program 
October 2022  Page 17 of 49 
 

• information exists confirming that the site is unconsolidated outwash material with high 
infiltration rates, and there is adequate separation from ground water, or 

• the site subsurface characterization, including soil borings across the development site, 
indicate consistent soil characteristics and depths to seasonal high ground water 
conditions or a hydraulic restriction layer. 

The following provides recommended tests for the soils underlying bioretention BMPs. The test 
should be run at the anticipated elevation of the top of the native soil beneath the bioretention 
BMP. 

Refer to 6.5.4 Determining the Design Infiltration Rate of the Native Soils for further guidance on 
the methods to determine the design infiltration rate of the native soils. 

• Small bioretention cells (bioretention BMPs made up of one or multiple cells that receive 
water from 1 or 2 individual lots or < 1/4 acre of pavement or other impervious surface) 
have the following options for determining the native soil infiltration rate:  

1. One small-scale pilot infiltration test (PIT) as described in 6.5.4 Determining the 
Design Infiltration Rate of the Native Soils. 

2. If the site is underlain with soils not consolidated by glacial advance (e.g. 
recessional outwash soils), then the designer may use the grain size analysis 
method described in 6.5.4 Determining the Design Infiltration Rate of the Native 
Soils based on the layer(s) identified in results of one soil test pit or boring. 

• Large bioretention cells (bioretention BMPs made up of one or multiple cells that receive 
water from several lots or 1/4 acre or more of pavement or other impervious surface) have 
the following options for determining the native soil infiltration rate:  

1. Multiple small-scale or one large-scale PIT. If using the small-scale test, 
measurements should be taken at several locations within the area of interest.  

2. If the site is underlain with soils not consolidated by glacial advance (e.g. 
recessional outwash soils), then the designer may use the grain size analysis 
method described in 6.5.4 Determining the Design Infiltration Rate of the Native 
Soils. Use the grain size analysis method based on more than one soil test pit or 
boring. The more test pits/borings used, and the more evidence of consistency in 
the soils, the less of a correction factor may be used.  

• Bioretention swales have the following options for determining the native soil infiltration 
rate:  

1. Approximately 1 small-scale PIT per 200 feet of swale, and within each length of 
road with significant differences in subsurface characteristics.  

2. If the site is underlain with soils not consolidated by glacial advance (e.g. 
recessional outwash soils), then the designer may use the grain size analysis 
method described in 6.5.4 Determining the Design Infiltration Rate of the Native 
Soils. Approximately 1 soil test pit/boring per 200 feet of swale and within each 
length of road with significant differences in subsurface characteristics. 

• On a single, smaller commercial property, one bioretention BMP will likely be appropriate. 
In that case, a small-scale PIT – or an alternative small scale test specified by the local 
government - should be performed at the proposed bioretention location. Tests at more 
than one site could reveal the advantages of one location over another. 
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• On larger commercial sites, a small-scale PIT every 5,000 sq. ft. is advisable. If soil 
characteristics across the site are consistent, a geotechnical professional may 
recommend a reduction in the number of tests. 

• On multi-lot residential developments, multiple bioretention BMPs, or a BMP stretching 
over multiple properties may be appropriate. In most cases, it is necessary to perform 
small-scale PITs, or other small-scale tests as allowed by the local jurisdiction. A test is 
advisable at each potential bioretention site. Long, narrow bioretention BMPs, such as 
one following the road right-of-way, should have a test location at least every 200 lineal 
feet, and within each length of road with significant differences in subsurface 
characteristics. 

After concluding an infiltration test, infiltration test sites should be over-excavated 3 feet below 
the projected bioretention BMP's bottom elevation unless minimum clearances to seasonal high 
ground water have or will be determined by another method. This overexcavation is to 
determine if there are restrictive layers or ground water. Observe whether water is infiltrating 
vertically or only spreading horizontally because of ground water or a restrictive soil layer. 
Observations through a wet season can identify a seasonal ground water restriction. 

If a single bioretention BMP serves a drainage area exceeding 1 acre, a ground water mounding 
analysis may be necessary in accordance with 6.5.2 Infiltration BMP Design Steps. 

Determining the Bioretention Soil Mix Design Infiltration Rate 

1. Use an initial saturated hydraulic conductivity (Ksat)for the Bioretention Soil Mix (BSM) of 
12 in/hr. 
Note that this is a lower rate than the actual initial ksat of the BSM. This is because the 
design is based on the end of life of the BMP, which is assumed to be when the ksat of the 
BSM reaches 12 in/hr. 

2. Determine the appropriate safety factor:  
• If the contributing area to the bioretention BMP is equal to or exceeds any of the 

following thresholds: 
o 5,000 square feet of pollution-generating impervious surface; 
o 10,000 square feet of impervious surface; 
o ¾ acre of lawn and landscape, 

use 4 as the Ksat safety factor.  

• If the contributing area is less than all of the above areas, or if the design includes a 
pretreatment BMP for solids removal, use 2 as the Ksat safety factor. 

3. Divide the initial Ksat(12 in/hr) by the appropriate safety factor (4 or 2) to determine the 
design BSM infiltration rate. 
Enter the subgrade and BSM infiltration rates in a numerical model to determine the 
Runoff Treatment and/or Flow Control benefits of the bioretention areas.  

Recommended Modifications to ASTM D 2434 When Measuring Hydraulic Conductivity for 
Bioretention Soil Mixes 
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Proctor method ASTM D1557 Method C (6-inch mold) shall be used to determine maximum dry 
density values for compaction of the 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) into1/2 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. 

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). 

Default Bioretention Soil Mix (BSM) Specifications 
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Projects which use the following requirements for the Bioretention Soil Mix do not have to test 
the mix for its saturated hydraulic conductivity (Ksat). See Determining the Bioretention Soil Mix 
Design Infiltration Rate. 

• Mineral Aggregate for Default BSM 
Percentage of fines: A range of 2% to 4% passing the No. 200 sieve is ideal and fines 
should not be above 5% for a proper functioning specification according to ASTM 
D422-63. 

• Aggregate Gradation for Default BSM 
The aggregate portion of the BSM should be well-graded. According to ASTM D 2487-98 
(Classification of Soils for Engineering Purposes [Unified Soil Classification System]), 
well-graded sand should have the following gradation coefficients: 

o Coefficient of Uniformity (Cu = D60/D10) equal to or greater than 4, and 
o Coefficient of Curve (Cc = (D30)2/D60 x D10) greater than or equal to 1 and less than or 

equal to 3. 
Table 6.28:  Guideline for BSM Mineral Aggregate Gradation provides a gradation 
guideline for the mineral aggregate component of the default BSM (Hinman, 2009). The 
sand gradation below is often provided by vendors as a well-graded utility or screened 
sand. With compost, this blend provides enough fines for adequate water retention, 
hydraulic conductivity within the recommended range, pollutant removal capability, and 
plant growth characteristics for meeting design guidelines and objectives.  

If compost is not available or desired for use on the project, other locally available 
materials may be used with local jurisdiction approval as long as the blend achieves the 
desired properties as described in this section. Some experimentation with locally 
available materials and mix specifications may be needed as demand for bioretention 
grows and suppliers learn how best to provide mixes that meet designer specifications 
and provide desired benefits, such as supporting healthy plants and treating and retaining 
runoff on-site. 

Table 6.28:  Guideline for BSM Mineral Aggregate Gradation 
Sieve Size Percentage Passing 

3/8 inch  100 

No. 4 95 to 100 

No. 10 75 to 90 

No. 40 25 to 40 

No. 100 4 to 10 

No. 200 2 to 5 
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Where existing soils meet the above aggregate gradation, those soils may be amended 
rather than importing mineral aggregate. 

• Compost to Aggregate Ratio, Organic Matter Content, and Cation Exchange 
Capacity for Default BSM 
o Compost to aggregate ratio: 60-65 percent mineral aggregate, 35 – 40 percent 

compost by volume. 
o Organic matter content: 5 – 8 percent by weight. 
o Cation Exchange Capacity (CEC) must be > 5 milliequivalents/100 g dry soil Note: 

Soil mixes meeting the above specifications do not have to be tested for CEC. They 
will readily meet the minimum CEC. 

• Compost for Default BSM 
To ensure that the BSM will support healthy plant growth and root development, 
contribute to biofiltration of pollutants, and not restrict infiltration when used in the 
proportions cited herein, the following compost standards are required: 

o Meets the definition of “composted material” in WAC 173-350-100 and complies 
with testing parameters and other standards in WAC 173-350-220. 

o Produced at a composting facility that is permitted by the jurisdictional health 
authority. Permitted compost facilities in Washington are included in a spreadsheet 
titled Washington composting facilities and material types – 2017 at the following 
web address: 
https://ecology.wa.gov/Waste-Toxics/Reducing-recycling-waste/Organic-
materials/Managing-organics-compost 

o The compost product must originate a minimum of 65 percent by volume from 
recycled plant waste comprised of ”yard debris,” “crop residues,” and “bulking 
agents” as those terms are defined in WAC 173-350-100. A maximum of 35 percent 
by volume of “post-consumer food waste” as defined in WAC 173-350-100, but not 
including biosolids or manure, may be substituted for recycled plant waste. 

o Stable (low oxygen use and CO2 generation) and mature (capable of supporting 
plant growth) by tests shown below. This is critical to plant success in Bioretention 
Soil Mixes. 

o Moisture content range: no visible free water or dust produced when handling the 
material. 

o Tested in accordance with the U.S. Composting Council “Test Method for the 
Examination of Compost and Composting” (TMECC), as established in the 
Composting Council’s “Seal of Testing Assurance” (STA) program. Most 
Washington compost facilities now use these tests. 

o Screened to the following size gradations for Fine Compost when tested in 
accordance with TMECC test method 02.02-B, Sample Sieving for Aggregate Size 
Classification.” 
Fine Compost shall meet the following gradation by dry weight: 

 Minimum percent passing 2”: 100% 
 Minimum percent passing 1”: 99% 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-350-100
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-350-220
https://ecology.wa.gov/Waste-Toxics/Reducing-recycling-waste/Organic-materials/Managing-organics-compost
https://ecology.wa.gov/Waste-Toxics/Reducing-recycling-waste/Organic-materials/Managing-organics-compost
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-350-100
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-350-100
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 Minimum percent passing 5/8”: 90% 
 Minimum percent passing ¼”: 75% 

o pH between 6.0 and 8.5 (TMECC 04.11-A). “Physical contaminants” (as defined in 
WAC 173-350-100) content less that 1% by weight (TMECC 03.08-A) total, not to 
exceed 0.25 percent film plastic by dry weight. 

o Minimum organic matter content of 40% (TMECC 05.07-A “Loss on Ignition") 
o Soluble salt content less than 4.0 dS/m (mmhos/cm) (TMECC 04.10-A “Electrical 

Conductivity, 1:5 Slurry Method, Mass Basis”) 
o Maturity indicators from a cucumber bioassay (TMECC 05.05-A “Seedling 

Emergence and Relative Growth") must be greater than 80% for both emergence 
and vigor. 

o Stability of 7 mg CO2-C/g OM/day or below (TMECC 05.08-B “Carbon Dioxide 
Evolution Rate”) 

o Carbon to nitrogen ratio (TMECC 05.02A “Carbon to Nitrogen Ratio” which uses 
04.01 “Organic Carbon” and 04.02D “Total Nitrogen by Oxidation”) of less than 
25:1. The C:N ratio may be up to 35:1 for plantings composed entirely of Puget 
Sound Lowland native species and up to 40:1 for coarse compost to be used as a 
surface mulch (not in a soil mix). 

For information on using compost, compost benefits, a list of soil laboratories, and more, 
visit the following websites:  

• Soils for Salmon at http://www.soilsforsalmon.org/ ; 
• Building Soil – the Foundation for Success at http://www.buildingsoil.org/ ; and 
• Washington Stormwater Center at http://www.wastormwatercenter.org/low-impact/. 

Custom Bioretention Soil Mix (BSM) Specifications 

Projects which prefer to create a custom BSM must demonstrate compliance with the following 
criteria using the specified test method: 

• CEC ≥ 5 meq/100 grams of dry soil; USEPA 9081 
• pH between 5.5 and 7.0 
• 5 - 8 percent organic matter content before and after the saturated hydraulic conductivity 

test; ASTM D2974 (Standard Test Method for Moisture, Ash, and Organic Matter of Peat 
and Other Organic Soils) 

• 2-5 percent fines passing the 200 sieve; TMECC 04.11-A 
• Measured (Initial) saturated hydraulic conductivity (Ksat) of at least 12 inches per hour; 

ASTM D 2434 (Standard Test Method for Permeability of Granular Soils (Constant Head)) 
at 85% compaction per ASTM D 1557 (Standard Test Method s for Laboratory 
Compaction Characteristics of Soil Using Modified Effort). Also, use Recommended 
Modifications to ASTM D 2434 When Measuring Hydraulic Conductivity for Bioretention 
Soil Mixes (as detailed above). 

• Design (long-term) saturated hydraulic conductivity of more than 1 inch per hour. Note: 
Design saturated hydraulic conductivity for BSM is determined by applying the 
appropriate infiltration correction factors as explained above under Determining the 
Bioretention Soil Mix Design Infiltration Rate. 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-350-100
http://www.soilsforsalmon.org/
http://www.buildingsoil.org/
http://www.wastormwatercenter.org/low-impact/
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• If compost is used in creating the custom Bioretention Soil Mix, it must meet all of the 
specifications listed above in Compost for Default BSM, except for the gradation 
specification. An alternative gradation specification must indicate the minimum percent 
passing for a range of similar particle sizes.  
Note: If compost is not used in the custom mix, and the custom mix itself does not leach 
phosporus or is installed in series with a phosphorus treatment, then the custom mix may 
be used near phosphorus sensitive waterbodies. 

High Performance Bioretention Soil Mix (HPBSM) Specifications 

In 2021, Ecology approved a new, "High Performance" Bioretention Soil Mix (HPBSM). See 
Guidance on Using New High Performance Bioretention Soil Mixes (Ecology, 2021) for full 
details on the HPBSM. 

HPBSM has the advantage over the "Default" and "Custom" BSMs that include compost, in that 
it may be used, with or without an underdrain, near and within 1/4 mile of phosphorus sensitive 
waterbodies. 

There are 3 layers used in HPBSM. The level of Runoff Treatment achieved depends on which 
layers are included in the HPBSM (i.e. HPBSM Type 1, Type 2, or Type 3 as described below). 
The layers are: 

• HPBSM Compost Surface Layer: 
o 2" in depth 
o Compost must meet the "Compost for Default BSM" specifications (above) 
o Note: Do not use the HPBSM Compost Surface Layer without the HPBSM Polishing 

Layer. The HPBSM Polishing Layer is necessary to limit phosphorus and nitrogen 
export from the HPBSM Compost Surface Layer. 

• HPBSM Primary Layer: 
o 18 inches in depth 
o 70% sand, 20% coir, and 10% high carbon wood ash (biochar) by volume 

• HPBSM Polishing Layer: 
o 12 inches in depth 
o 90% sand, 7.5% activated alumina, and 2.5% iron aggregate by volume 
o Note: The HPBSM Polishing Layer, when used, is intended to treat immediately 

after the HPBSM Surface and Primary Layers, either by being located directly 
beneath those layers or directly in-series. 

See Guidance on Using New High Performance Bioretention Soil Mixes (Ecology, 2021) for 
further details on the specifications. 

There are 3 alternative configurations for HPBSM, each resulting in a different level of Runoff 
Treatment. The Ecology approved configurations for HPBSM are: 

• HPBSM Type 1: Includes the HPBSM Primary Layer only.  
HPBSM Type 1 meets the basic and metals Runoff Treatment Performance Goals. 
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• HPBSM Type 2: Includes the HPBSM Primary Layer and the HPBSM Polishing Layer.  
HPBSM Type 2 meets the basic, metals, and phosphorus Runoff Treatment Performance 
Goals. 

• HPBSM Type 3: Includes the HPBSM Compost Surface Layer, the HPBSM Primary 
Layer, and the HPBSM Polishing Layer.  
HPBSM Type 3 meets the basic, metals, and phosphorus Runoff Treatment Performance 
Goals, as well as achieves additional LID objectives (e.g. improves success in plantings 
due to the compost surface layer). 

Blending, Delivery, Protection, and Placement of HPBSM 

The blending, handling, and placement of the HPBSM Primary and Polishing Layers needs to 
be done carefully to ensure a successful installation. The contractor should prepare a Blending, 
Delivery, Protection, and Placement plan and submit it to the designer for review. The HPBSM 
Primary Layer and HPBSM Polishing Layer media shall be mechanically blended to produce a 
homogeneous mix by a blending vendor/contractor with soil blending experience. The blending 
should occur on an impervious (asphalt or concrete) surface pad that has been thoroughly 
washed clean (e.g. pressure washed) prior to blending or in purpose-built soil blending 
equipment that has been washed. The blending pad shall be clean and large enough to be able 
to turn and mix the media without introducing contamination. The blending pad shall be free of 
standing water before blending and shall be protected from stormwater run-on from areas off 
of/adjacent to the pad. 

The measurement of the components to be blended shall be by dry weight on scale equipment 
capable of measuring within 1 pound or in full vessels of a known volume. Estimating the 
volumes of materials of partially full buckets or vessels shall not be used. Prior to blending, the 
coconut coir fiber shall be loose and hydrated such that its density is 4-5 pounds per cubic foot. 
The materials shall be blended until they are in a homogenous mixed state and then protected 
from contamination or saturation during storage, delivery, stockpiling, and placement. 

The HPBSM layers should not be placed if the area is frozen, has standing water, is excessively 
wet or saturated, or has been subjected to more than 1/2 inch of precipitation within 48 hours 
before placement, unless approved otherwise by the Engineer. Do not place the HPBSM layers 
if adequate temporary erosion and sediment control measures are not in place to protect the 
media from contamination by silt laden run-off. 

Place HPBSM layers loosely and evenly, no deeper than these specifications unless otherwise 
approved by the Engineer, on a properly prepared subgrade. After each lift, rake the surface to 
a uniform grade. Consolidate the entire surface area of each lift by boot compaction or a lawn 
roller and rake again to scarify before placing subsequent lifts or planting. 

BSM: Phosphorus Management Recommendations 

These recommendations are applicable to any bioretention installation, but are critical for 
bioretention areas that have underdrains and directly release to fresh water or are conveyed to 
water bodies with TMDLs for nutrients or are specifically designated as phosphorus sensitive by 
the local jurisdiction. Levels of phosphorus in bioretention areas are generally not a concern for 
ground water unless there is ground water transport of phosphorus through soils with low 
phosphorus sorption capability and close proximity to surface fresh water. Note that additional 
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research is needed on phosphorus management in Bioretention Soil Mixes; however, current 
research indicates the following:  

• Mature stable compost reduces the leaching of bioavailable phosphorus. 
• A healthy plant community provides direct phosphorus uptake, but more importantly 

promotes the establishment of healthy soil microbial community likely capable of rapid 
phosphorus uptake. 

• Aerobic conditions reduce the reversal of phosphorus sorption and precipitation reactions. 
• The "Default" BSM and HPBSM have relatively neutral pH. 
• Iron, aluminum, and calcium are metals that can be added to adsorb or precipitate 

phosphorus. Aluminum is the most applicable for bioretention systems with appropriate 
adsorption reaction time, relative stability, and pH range for reaction (Lucas and 
Greenway, 2009).  
Water treatment residuals (WTRs), used for settling suspended material in drinking water 
intakes, are waste products and sources of aluminum and iron hydroxides. More research 
is needed in this area, but current trials indicate that WTRs can be added at a rate of 10% 
by volume to the BSM for sorption of phosphorus. WTRs are fine textured and, if 
incorporated into the BSM, laboratory analysis is required to verify appropriate hydraulic 
conductivity. If using WTRs at a rate of 10% by volume, add shredded bark at 15% by 
volume to compensate for the fine texture of the WTRs (e.g. 60% sand, 15% compost, 
15% shredded bark, and 10% WTRs). 

• The molar ratio of ammonia-oxalate-extracted phosphorus in relation to the ammonia-
oxalate-extracted iron and aluminum in the BSM should be < 0.25. 

• A sandy gravel filter bed for the underdrain provides a good filter for fine particulates and 
additional binding sites for phosphorus (see Underdrains (optional) section). 

BSM: Nitrogen Management Recommendations 

Nitrogen levels in bioretention areas are generally not a concern with ground water unless there 
is ground water transport of nitrogen in close proximity to a sensitive drinking water aquifer. 
Note that additional research is needed on nitrogen management in bioretention; however, 
current research indicates the following: 

• Mature stable compost reduces leaching of bioavailable nitrate nitrogen. 
• A healthy plant community provides direct uptake of nitrate nitrogen but more importantly 

promotes the establishment of healthy soil microbial community likely capable of rapid 
uptake of nitrate nitrogen. 

• Research suggests that nitrate capture and retention in bioretention areas varies 
considerably from good retention to export from the compost in the BSM. Where nitrate is 
a concern, elevated underdrain designs can be used to create a fluctuating anoxic/aerobic 
zone below the drain pipe. Denitrification within the anaerobic zone is facilitated by 
microbes using forms of nitrogen (nitrite and nitrate) instead of oxygen for respiration. A 
suitable carbon source provides a nutrition source for the microbes, enables anaerobic 
respiration, and can enhance the denitrification process (Kim et al., 2003). Dissolved and 
particulate organic carbon that migrates from the BSM to the aggregate filter and bedding 
layer likely provides adequate carbon source for microbes. 
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Biosolids and manure composts can be higher in bioavailable phosphorus and nitrogen than 
compost derived from yard or plant waste. Accordingly, the use of biosolids or manure compost 
in bioretention areas is not allowed, in order to reduce the possibility of exporting bioavailable 
phosphorus and nitrogen in effluent. 

BSM Porosity 

The typical range of BSM porosity is 35% to 45%. 

Flow Entrance 

Flow entrance design will depend on topography, flow velocities, and volume entering the 
pretreatment and bioretention area, adjacent land use, and site constraints. Flows entering a 
bioretention BMP should be less than 1.0 foot per second (ft/sec) to minimize erosion potential. 
Five primary types of flow entrances can be used for bioretention cells: 

1. Dispersed, low-velocity flow across a landscape area: Landscape areas and 
vegetated buffer strips slow incoming flows and provide an initial settling of particulates 
and are the preferred method of delivering flows to bioretention. Dispersed flow may not 
be possible given space limitations or if the BMP is controlling roadway or parking lot 
flows where curbs are mandatory. 

2. Dispersed or sheet flow across pavement or gravel and past wheel stops for 
parking areas: When curbs are not mandatory, design to disperse and sheet flow runoff 
as much as possible from pavement or gravel and past wheel stops for parking areas. 

3. Curb cuts for roadside, driveway or parking lot areas: Curb cuts should include a rock 
pad, concrete, or other erosion protection material in the channel entrance to dissipate 
energy. Minimum curb cut width should be 12 inches; however, 18 inches is 
recommended. The designer should calculate the size and choose the style of curb cut 
that is appropriate for the site conditions and runoff expectations. Avoid the use of angular 
rock or quarry spalls and instead use round (river) rock if needed. Removing sediment 
from angular rock is difficult. The flow entrance should slope steeply (at least 1:1) from the 
curb line to the bioretention, dropping at least 3" (see Figure 6.42:  Typical Curb 
Extension Inlet and Figure 6.43:  Typical Concrete Curb Inlet) and provide an area for 
settling and periodic removal of sediment and coarse material before flow dissipates to 
the remainder of the bioretention area (Prince George's County, 2007); (USACE, 2003). 
Curb cuts used for bioretention areas in high-use parking lots or roadways may require a 
higher level of maintenance due to increased accumulation of coarse particulates and 
trash in the flow entrance and associated bypass of flows. Recommended methods for 
areas where heavy trash and coarse particulates are anticipated are as follows: 

o Make curb cut width a minimum of 18 inches. 
o At a minimum, the flow entrance should drop 2 to 3 inches from the gutter line into 

the bioretention area and provide an area with a concrete bottom for settling and 
periodic removal of debris. 

o Anticipate relatively more frequent inspection and maintenance for areas with large 
impervious areas, high traffic loads, and larger debris loads. 

o Catch basins or forebays may be necessary at the flow entrance to adequately 
capture debris and sediment load from large contributing areas and high use areas. 
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Piped flow entrance in this setting can easily clog, and catch basins with regular 
maintenance are necessary to capture coarse and fine debris and sediment. 

4. Piped flow entrance: Piped entrances should include rock or other erosion protection 
material in the channel entrance to dissipate energy and disperse flow. 

5. Trench drains: Trench drains can be used to cross sidewalks or driveways where a 
deeper pipe conveyance creates elevation problems. Trench drains tend to clog and may 
require additional maintenance (see Figure 6.44:  Typical Trench Drain Inlet). 

Woody plants can restrict or concentrate flows, can be damaged by erosion around the root ball, 
and should not be placed directly in the entrance flow path. 
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Figure 6.42:  Typical Curb Extension Inlet 
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Figure 6.43:  Typical Concrete Curb Inlet 
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Figure 6.44:  Typical Trench Drain Inlet 
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Presettling 

Forebays and presettling are recommended for concentrated flow entrances (curb cuts, trench 
drains, and pipes) to reduce accumulation of sediment and trash in the bioretention area and 
maintenance effort. Catch basins or open forebays can be used for presettling. 

• Catch basins: In some locations where road sanding or higher than usual sediment 
inputs are anticipated, catch basins can be used to settle sediment and release water to 
the bioretention area through a grate for filtering coarse material. 

• Open forebays (presettling areas specifically designed to capture and hold flows 
that first enter the bioretention area): The bottom of the presettling area should be 
large rock (2- to 4-inch streambed or round cobbles) or a concrete pad with a porous 
berm or weir that ponds the water to a maximum depth of 12 inches. 

Bottom Area and Side Slopes 

Bioretention areas are highly adaptable and can fit various settings such as rural and urban 
roadsides, ultraurban streetscapes, and parking lots by adjusting bottom area and side slope 
configuration. The recommended maximum and minimum dimensions are as follows: 

• Maximum planted side slope if total cell depth is greater than 3 feet: 3H:1V. If 
steeper side slopes are necessary, rockeries, concrete walls, or soil wraps may be 
effective design options (see Figure 6.45:  Bioretention Rockery Wall Detail). Local 
jurisdictions may require bike and/or pedestrian safety features, such as railings or curbs 
with curb cuts, when steep side slopes are adjacent to sidewalks, walkways, or bike 
lanes. 

• Minimum bottom width for bioretention swales: 2 feet recommended, 1 foot minimum. 
Carefully consider flow depths and velocities, flow velocity control (check dams), and 
appropriate vegetation or rock mulch to prevent erosion and channelization if considering 
a bottom width less than 2 feet. 

• Bioretention areas should have a minimum shoulder of 12 inches between the road edge 
and the beginning of the bioretention side slope where flush curbs are used. Compaction 
effort for the shoulder should be 90% standard Proctor. 
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Figure 6.45:  Bioretention Rockery Wall Detail 
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Bottom Slope 

• Maximum = 8% (recommended; can go steeper with weirs, per local jurisdiction 
requirements) 

• Evaluate use of underdrain for slope < 2% 
Ponding Area and Depth 

Plant and soil health, Flow Control needs, Runoff Treatment performance, location in the 
development, and mosquito breeding cycles will determine drawdown timing. For example, front 
yards and entrances to residential or commercial developments may require more rapid surface 
dewatering than necessary for plant and soil health due to aesthetic needs.  

Ponding depth criteria: 

• The maximum recommended ponding depth is 12 inches. The local jurisdiction may allow 
a deeper ponding depth, so long as the surface pool drawdown time criteria are met. 

• The maximum allowable surface pool drawdown time is 72 hours after cessation of flow to 
the BMP. 

The ponding area provides surface storage for storm flows, particulate settling, and the first 
stages of pollutant treatment within the bioretention BMP. Pool depth and draw-down rate are 
recommended to provide surface storage, adequate infiltration capability, and soil moisture 
conditions that allow for a range of appropriate plant species. Soils must be allowed to dry out 
periodically in order to restore hydraulic capacity to receive flows from subsequent storms; 
maintain infiltration rates; maintain adequate soil oxygen levels for healthy soil biota and 
vegetation; and provide proper soil conditions for biodegradation and retention of pollutants. 

Surface Overflow 

Surface overflow can be provided by vertical stand pipes that are connected to underdrain 
systems, horizontal drainage pipes, or armored overflow channels installed at the designed 
maximum ponding elevations (see Figure 6.46:  Typical Bioretention Outlet Structure). Overflow 
can also be provided by a curb cut at the downgradient end of the bioretention area to direct 
overflows back to the street. Overflow conveyance structures are necessary for all bioretention 
BMPs to safely convey flows that exceed the capacity of the BMP and to protect downstream 
natural resources and property. 

The minimum freeboard from the invert of the overflow stand pipe, horizontal drainage pipe, or 
earthen channel should be 6 inches unless otherwise specified by the local jurisdiction’s design 
standards. 
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Figure 6.46:  Typical Bioretention Outlet Structure 
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Soil Depth 

The "Default" and "Custom" BSM depth must be 18 inches to provide Runoff Treatment and 
good growing conditions for selected plants. Ecology does not recommend "Default" or 
"Custom" BSM depths greater than 18 inches due to monitoring results indicating that 
phosphorus can leach from the BSM. 

See the High Performance Bioretention Soil Mix Specifications (above) for the appropriate 
depth(s) of the HPBSM Layer(s). 

Filter Fabrics 

Do not use filter fabrics between the subgrade and the Bioretention Soil Mix. The gradation 
between existing soils and Bioretention Soil Mix is not great enough to allow significant 
migration of fines into the Bioretention Soil Mix. Additionally, filter fabrics may clog with 
downward migration of fines from the Bioretention Soil Mix. 

Underdrains (optional) 

Using Underdrains in Bioretention (General Underdrain Guidance) 

The volume above an underdrain pipe in a bioretention BMP provides pollutant filtering and 
minor detention. However, only the void volume of the aggregate below the underdrain invert 
and above the bottom of the bioretention BMP (subgrade) can be used when calculating the 
amount of storage volume that provides a Flow Control benefit when infiltrating into the 
subgrade soils. Assume a 40% void volume for the Type 26 mineral aggregate specified below. 

Underdrain systems should only be installed when the bioretention BMP is sited such that any 
of the following are true: 

• Located near sensitive infrastructure (e.g. unsealed basements) and potential for flooding 
is likely. 

• Used for filtering storm flows from gas stations or other pollutant hotspots (requires 
impermeable liner). 

• Located above native soils with infiltration rates that are not adequate to meet maximum 
pool and drawdown times, or are below a minimum rate allowed by the local government. 

• Located in an area with contaminated ground water and/or contaminated soils; 
• Located in an area that does not provide the minimum depth to a hydraulic restriction 

layer; 
• Located where longitudinal slopes are < 2%. 

Underdrains should only be used in areas where the underdrain discharge would not be routed 
to a phosphorus-sensitive water body, unless using the HPBSM. (Ecology, 2016c) 

The underdrain can be connected to a downstream open conveyance (such as a bioretention 
swale), to another bioretention cell as part of a connected treatment system, day-lighted to a 
dispersion area using an effective flow dispersion practice, or connected to a storm drain. 

Underdrain Pipe 
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Underdrains shall be slotted, thick-walled plastic pipe. The slot opening should be smaller than 
the smallest aggregate gradation for the gravel filter bed (see Underdrain Aggregate Filter and 
Bedding Layer below) to prevent migration of the material into the drain. This configuration 
allows for pressurized water cleaning and root cutting if necessary. 

The following are recommendations for underdrain pipes in bioretention BMPs: 

• The minimum pipe diameter should be 4 inches (pipe diameter will depend on hydraulic 
capacity required; 4 to 8 inches is common). 

• It should be slotted subsurface drain made of polyvinyl chloride (PVC) per ASTM D1785-
12 SCH 40: 
o Slots should be cut perpendicular to the long axis of the pipe, measure 0.04 to 

0.069 inches by 1 inch, and be spaced 0.25 inches apart (spaced longitudinally). 
Slots should be arranged in two rows spaced on 45-degree centers and cover one-
half the circumference of the pipe.  

o Slots can be oriented on the top or the bottom of the pipe. 
o See Underdrain Aggregate Filter and Bedding Layer (below) for aggregate 

gradation appropriate for this slot size. 
• Underdrains should be sloped at a minimum of 0.5% unless otherwise specified by a 

licensed professional.  
• Perforated PVC or flexible slotted high-density polyethylene (HDPE) pipe cannot be 

cleaned with pressurized water or root cutting equipment, are less durable, and are not 
recommended.  

• Wrapping the underdrain pipe in geotextile increases chances of clogging and is not 
recommended (Low Impact Development Center, 2012).  

• A 6-inch-diameter rigid unperforated observation pipe or other maintenance access 
should be connected to the underdrain every 250 to 300 feet to provide a clean-out port 
as well as an observation well to monitor dewatering rates (Prince George's County, 
2007). 

Underdrain Aggregate Filter and Bedding Layer 

Aggregate filter and bedding layers buffer the underdrain system from sediment input and 
clogging. When properly selected for the soil gradation, geosynthetic filter fabrics can provide 
adequate protection from the migration of fines. However, aggregate filter and bedding layers, 
with proper gradations, provide a larger surface area for protecting underdrains and are 
preferred. 

Place the underdrain pipe on a bed of the Type 26 aggregate with a minimum thickness of 6 
inches and cover with Type 26 aggregate to provide a 1-foot minimum depth around the top and 
sides of the slotted pipe. See the Low Impact Development Technical Guidance Manual for 
Puget Sound (Hinman and Wulkan, 2012). 
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Table 6.29: Mineral Aggregate Gradation for Underdrain Filter and 
Bedding Layer 

Sieve size Percent Passing 

¾ inch 100 

¼ inch 30-60 

US No. 8 20-50 

US No. 50 3-12 

US No. 200 0-1 

Note: The above gradation is a Type 26 mineral aggregate as detailed for gravel backfill for drains in the 
City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction (Seattle Public 
Utilities, 2014). 

 

Underdrain Position and Orifice Controls 

For bioretention areas with underdrains (see Figure 6.47:  Typical Upturned Bioretention 
Underdrain), elevating the drain to create a temporary saturated zone beneath the drain 
promotes denitrification (conversion of nitrate to nitrogen gas) and prolongs moist soil conditions 
for plant survival during dry periods. 

Underdrains rapidly convey water out of the bioretention area and decrease detention time and 
flow retention. Properly designed and installed bioretention have shown very good flow control 
performance on soils with low infiltration rates (Hinman, 2009). Accordingly, when underdrains 
are used, orifices or other control structures are recommended to improve flow control. Access 
for adding or adjusting orifice configurations and other control structures is also recommended 
for adaptive management and optimum performance. 
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Figure 6.47:  Typical Upturned Bioretention Underdrain 
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Orifice and Other Flow Control Structures 

The minimum orifice diameter is an important consideration in cold climates, where ice 
formation could restrict flows if the underdrain is not maintained during freezing periods. Consult 
the local jurisdiction standards for minimum orifice diameter to be used in design and consider 
long-term maintenance when selecting any type of flow control structure. 

If prolonged periods of freezing temperatures at the depth of the underdrain is not a concern for 
the site, then the minimum orifice diameter should be 0.5 inches to minimize clogging and 
maintenance requirements. 

Check Dams and Weirs 

Check dams or weirs may be necessary for reducing flow velocity and potential erosion, as well 
as increasing detention time and infiltration capability on sloped sites. Typical materials include 
concrete, wood, rock, compacted dense soil covered with vegetation, and vegetated hedge 
rows. Design depends on flow control goals, local regulations for structures within road rights-of-
way, and aesthetics. Optimum spacing is determined by flow control benefit (through modeling) 
in relation to cost considerations. Some typical check dam designs are included in Figure 6.48: 
 Typical Bioretention Check Dam. 

If check dams and/or weirs are used, only include the effective storage available behind the 
check dams and/or weirs in the modeled volume. 
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Figure 6.48:  Typical Bioretention Check Dam 
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UIC Discharge 

Stormwater that has passed through the Bioretention Soil Mix may also discharge to a gravel-
filled dug or drilled drain. Underground Injection Control (UIC) regulations are applicable and 
must be followed (Chapter 173-218 WAC). See Chapter 5 - UIC Program Guidelines. 

Hydraulic Restriction Layers 

Adjacent roads, foundations, or other infrastructure may require that infiltration pathways are 
restricted to prevent excessive hydrologic loading. Two types of restricting layers can be 
incorporated into bioretention designs: 

• Clay (bentonite) liners are low permeability liners. Where clay liners are used underdrain 
systems are necessary. See 6.1.7.3 Low Permeability Liners for guidelines. 

• Geomembrane liners completely block infiltration to subgrade soils and are used for 
ground water protection when bioretention BMPs are installed to filter storm flows from 
pollutant hotspots or on sidewalls of bioretention areas to restrict lateral flows to roadbeds 
or other sensitive infrastructure (see Figure 6.49:  Typical Bioretention Planter Section 
With Liner). Where geomembrane liners are used to line the entire BMP, underdrain 
systems are necessary. See 6.1.7.3 Low Permeability Liners for guidelines. 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-218
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Figure 6.49:  Typical Bioretention Planter Section With Liner 
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Plant Materials 

In general, the predominant plant material utilized in bioretention areas are species adapted to 
stresses associated with wet and dry conditions. Soil moisture conditions will vary within the 
facility from saturated (bottom of cell) to relatively dry (rim of cell). Research on plant stress in 
bioretention indicates most water-loving plants are not successful unless well irrigated due to 
the well draining soil of the BSM mixtures (Taylor et al., 2020), (Marrinan et al., 2019), 
(Jayakaran et al., 2022). Drought-tolerant species are recommended for the perimeter of the 
facility or on mounded areas.  

Appropriate plants should be selected for sun exposure, soil moisture, and adjacent plant 
communities. Native species or hardy cultivars are recommended and can flourish in the 
properly designed and placed BSM with no nutrient or pesticide inputs and 2 to 3 years irrigation 
for establishment. Manual control of invasive species may be necessary. Pesticides or 
herbicides should never be applied in bioretention areas.  

 In arid and semiarid environments, adapted, drought-tolerant species may be better suited to 
bioretention BMPs than native species. Plantings may also need to withstand added stresses 
associated with snow plowing and snow storage, where applicable. These conditions suggest a 
minimum plant establishment of 2 to 3 years. 

The side slopes for the bioretention facility (vertical or sloped) can affect the plant selection and 
must be considered. Additionally, trees can be planted along the side slopes or bottom of 
bioretention cells that are unlined. 

See Appendix 1-1: Planting Recommendations for planting recommendations. 

The primary design considerations for plant selection are as follows: 

• Arid climates: Plants should tolerate sustained drought (USEPA, 2013). 
• Cold climates: In cold climates, bioretention can be used for snow storage. If used for 

this purpose, or if used to treat runoff from a surface where salt is used as a deicing 
chemical, the bioretention area should be planted with salt-tolerant, nonwoody plant 
species (USEPA, 2013). Other cold climate considerations include rooting depth and 
season of growth. 

• Soil moisture conditions: Plants should be tolerant of summer drought, ponding 
fluctuations, and saturated soil conditions for the lengths of time anticipated by the BMP 
design. 

• Sun exposure: Existing sun exposure and anticipated exposure when bioretention plants 
mature is a primary plant selection consideration. 

• Aboveground and belowground infrastructure in and near the BMP: Plant size and 
wind firmness should be considered within the context of the surrounding infrastructure. 
Rooting depths should be selected to not damage underground utilities if present. Slotted 
or perforated pipe should be > 5 feet from tree locations (if space allows). 

• Expected pollutant loadings: Plants should tolerate typical pollutants and loadings from 
the surrounding land uses. 
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• Adjacent plant communities and potential invasive species control: Consider 
planting hearty, fast growing species when adjacent to invasive species and anticipate 
maintenance needs to prevent loss of plants to encroachment of invasive species. 

• Habitat: Native plants and hardy cultivars attract various insects and birds, and plant 
palettes can be selected to encourage specific species. 

• Site distances and setbacks for safety on roadway applications: Provide site 
distances and setbacks for safety on roadway per local jurisdiction requirements. 

• Location of infrastructure: Select plants and planting plan to allow visual inspection and 
easy location of BMP infrastructure (e.g. inlets, overflow structures and other utilities). 

• Expected use: In higher density settings where foot traffic across bioretention areas is 
anticipated, elevated pathways with appropriate vegetation or other pervious material that 
can tolerate pedestrian use can be used. Pipes through elevated berms for pathways 
across bioretention areas can be used to allow flows from one cell to another. 

• Visual buffering: Plants can be used to buffer structures from roads, enhance privacy 
among residences, and provide an aesthetic amenity for the site. 

• Aesthetics: Visually pleasing plant designs add value to the property and encourage 
community and homeowner acceptance. Homeowner education and participation in plant 
selection and design for residential projects should be encouraged to promote greater 
involvement in long-term care. 

Planting schemes will vary with the surrounding landscape and design objectives. For example, 
plant themes can reflect surrounding wooded or prairie areas. Monoculture planting designs are 
not recommended. As a general guideline, a minimum of three small trees, three shrubs, and 
three herbaceous ground cover species should be incorporated to protect against BMP failure 
due to disease and insect infestations of a single species (Prince George's County, 2007). See 
local jurisdiction requirements for plant spacing, if applicable. 

Native and hardy cultivar plant species, placed appropriately, tolerate local climate and 
biological stresses and usually require no nutrient or pesticide application in properly designed 
soil mixes. Natives can be used as the exclusive material in bioretention or in combination with 
hardy cultivars that are not invasive and do not require chemical inputs. In native landscapes, 
plants are often found in associations that grow together well, given specific moisture, sun, soil, 
and plant chemical interactions. Native plant associations can, in part, help guide planting 
placement. To increase survival rates and ensure the quality of plant material, the following 
guidelines are suggested: 

• Plants should conform to the standards of the latest version of American Standard for 
Nursery Stock as approved by the American Standards Institute, Inc. All plant grades 
should be those established in the latest version of American Standards for Nursery 
Stock. 

• All plant materials shall have normal, well-developed branches and a vigorous root 
system. Plants should be healthy and free from physical defects, plant diseases, and 
insect pests. Shade and flowering trees should be symmetrically balanced. Major 
branches should not have V-shaped crotches capable of causing structural weakness. 
Trunks should be free of unhealed branch removal wounds > 1-inch diameter (Low 
Impact Development Center, 2012). 

• Plant size: For installation, small plant material provides several advantages and is 
recommended. Specifically, small plant material requires less careful handling, less initial 
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irrigation, experiences less transplant shock, is less expensive, adapts more quickly to a 
site, and transplants more successfully than larger material (Sound Native Plants, 2000). 
Typically, small herbaceous material and grasses are supplied as plugs or 4-inch pots, 
and small trees and shrubs are generally supplied in pots of 3 gallons or less. 

• Plant maturity and placement: Bioretention areas provide excellent soil and growing 
conditions; accordingly, plants will likely reach maximum height and width. Planting plans 
should anticipate these dimensions for site distances, adjacent infrastructure, and planting 
densities. Shrubs should be located taking into account size at maturity to prevent 
excessive shading and ensure establishment and vigor of bioretention area bottom plants. 

• All plants should be tagged for identification when delivered. 
• Optimum planting time is during April or May; although fall planting between September 

15 and October 31 is acceptable. 
Mulch Layer 

You can design bioretention areas with or without a mulch layer; however, there are advantages 
to providing a mulch application. Properly selected mulch material reduces weed establishment 
(particularly during plant establishment period), regulates soil temperatures and moisture, and 
adds organic matter to soil.  

The material(s) used for the mulch layer shall not include biosolids or manures. 

When used, mulch should be: 

• Coarse compost in the bottom of the BMP and up to the ponding elevation (compost is 
less likely to float when the cell is inundated); 

• Shredded or chipped hardwood or softwood on side slopes above ponding elevation and 
rim area. Arborist mulch is mostly woody trimmings from trees and shrubs and is a good 
source of mulch material. Wood chip operations are a good source for mulch material that 
has more control of size distribution and consistency. Do not use shredded construction 
wood debris or any shredded wood to which preservatives have been added. 

• Free of weed seeds, soil, roots and other material that is not bole or branch wood and 
bark. 

• A maximum of 2 to 3 inches thick to prevent the inhibition of proper oxygen and carbon 
dioxide cycling between the soil and atmosphere (Prince George's County, 2007). 

Mulch shall not be: 

• Grass clippings (decomposing grass clippings are a source of nitrogen and are not 
recommended for mulch in bioretention areas). 

• Pure bark (bark is essentially sterile and inhibits plant establishment). 
If planting bioretention areas is delayed (e.g. BSM is placed in summer and plants are not 
installed until fall), mulch should be placed immediately to prevent weed establishment. 

Dense ground cover enhances soil structure from root activity, does not have the tendency to 
float during heavy rain events, inhibits weed establishment, provides additional aesthetic 
appeal, and is recommended when high heavy metal loading is not anticipated. Mulch is 
recommended in conjunction with the ground cover until ground cover is established. 
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Research indicates that most attenuation of heavy metals in bioretention cells occurs in the first 
1 to 2 inches of the mulch layer. That layer can be removed or added to as part of a standard 
and periodic landscape maintenance procedure. No indications of special disposal needs are 
indicated at this time from older bioretention BMPs in the eastern United States (personal 
communication between C. Hinman and L. Coffman). 

In bioretention areas where higher flow velocities are anticipated, an aggregate mulch may be 
used to dissipate flow energy and protect underlying Bioretention Soil Mix. Aggregate mulch 
varies in size and type, but 1 to 1 1/2 inch gravel (rounded) decorative rock is typical. 

Construction Criteria 
Prior to construction, meet with the contractor, subcontractors, construction management, and 
inspection staff to review critical design elements and confirm specification requirements, proper 
construction procedures, construction sequencing, and inspection timing. Runoff from 
construction activity should not be allowed into the bioretention areas unless there is no other 
option for conveying construction stormwater, there is adequate protection of the subgrade soil 
and BSM, and introduction of stormwater is approved by a licensed professional. 

Excavation 

Soil compaction can lead to bioretention BMP failure; accordingly, minimizing compaction of the 
base and sidewalls of the bioretention area is critical. Excavation should never be allowed 
during wet or saturated conditions (compaction can reach depths of 2-3 feet during wet 
conditions and mitigation is likely to not be possible). Excavation should be performed by 
machinery operating adjacent to the bioretention BMP, and no heavy equipment with narrow 
tracks, narrow tires, or large lugged, high pressure tires should be allowed on the bottom of the 
bioretention BMP. If machinery must operate in the bioretention area for excavation, use light 
weight, low ground-contact pressure equipment and rip the base at completion to refracture soil 
to a minimum of 12 inches. If machinery operates in the BMP footprint, subgrade infiltration 
rates must be field tested and compared to initial Ksat tests obtained during design. Failure to 
meet or exceed the initial Ksat tests will require revised engineering designs to verify 
achievement of Runoff Treatment and Flow Control benefits that were estimated in the 
Stormwater Site Plan. 

Prior to placement of the Bioretention Soil Mix, the finished subgrade shall: 

• Be scarified to a minimum depth of 3 inches. 
• Have any sediment deposited from construction runoff removed. To remove all introduced 

sediment, subgrade soil should be removed to a depth of 3-6 inches and replaced with 
Bioretention Soil Mix. 

• Be inspected by the responsible engineer to verify required subgrade condition. 
Sidewalls of the BMP, beneath the surface of the Bioretention Soil Mix, can be vertical if soil 
stability is adequate. Exposed sidewalls of the completed bioretention area with Bioretention 
Soil Mix in place should be no steeper than 3H:1V. The bottom of the BMP should be flat. 

Bioretention Soil Mix Placement 

On-site soil mixing or placement shall not be performed if the Bioretention Soil Mix or subgrade 
soil is saturated. The Bioretention Soil Mix should be placed and graded by machinery operating 
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adjacent to the bioretention BMP. If machinery must operate in the bioretention cell for soil 
placement, use light weight equipment with low ground-contact pressure. If machinery operates 
in the BMP footprint, subgrade infiltration rates must be field tested and compared to initial Ksat 
tests obtained during design. Failure to meet or exceed the initial Ksat tests will require revised 
engineering designs to verify achievement of Runoff Treatment and Flow Control benefits that 
were estimated in the Stormwater Site Plan. 

The soil mixture shall be placed in horizontal layers not to exceed 6 inches per lift for the entire 
area of the bioretention BMP. 

Compact the Bioretention Soil Mix to a relative compaction of 85 percent of modified maximum 
dry density (ASTM D 1557). Compaction can be achieved by boot packing (simply walking over 
all areas of each lift), and then apply 0.2 inches of water per 1 inch of Bioretention Soil Mix 
depth. Water for settling should be applied by spraying or sprinkling. 

Temporary Erosion and Sediment Control (TESC) 

Controlling erosion and sediment are most difficult during clearing, grading, and construction; 
accordingly, minimizing site disturbance to the greatest extent practicable is the most effective 
sediment management. During construction: 

• Bioretention BMPs should not be used as sediment control BMPs, and all drainage should 
be directed away from bioretention BMPs after initial rough grading. Flow can be directed 
away from the BMP with temporary diversion swales or other approved protection. If 
introduction of construction runoff cannot be avoided see below for guidelines. 

• Construction on bioretention BMPs should not begin until all contributing drainage areas 
are stabilized according to erosion and sediment control BMPs and to the satisfaction of 
the engineer. 

• If the design includes curb and gutter, the curb cuts and inlets should be blocked until 
Bioretention Soil Mix and mulch have been placed and planting completed (when 
possible), and dispersion pads are in place. 

Every effort should be made during design, construction sequencing, and construction to 
prevent sediment from entering bioretention BMPs. However, bioretention areas are often 
distributed throughout the project area and can present unique challenges during construction. 
Minimizing sedimentation, removing sediment from bioretention areas, and replacing any soil 
removed with new BSM when project is complete are necessary for a proper functioning 
system. Deep compaction in bioretention areas is very difficult to mitigate and must be 
prevented. 

See the Low Impact Development Technical Guidance Manual for Puget Sound (Hinman and 
Wulkan, 2012) for guidelines if no other options exist and runoff during construction must be 
directed through the bioretention BMPs. 

Erosion and sediment control practices must be inspected and maintained on a regular basis. 

Verification 
If using the default Bioretention Soil Mix, pre-placement laboratory analysis for saturated 
hydraulic conductivity of the Bioretention Soil Mix is not required. Verification of the mineral 
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aggregate gradation, compliance with the compost specifications, and the mix ratio must be 
provided. 

If using a custom Bioretention Soil Mix, verification of compliance with the minimum design 
criteria cited above for such custom mixes must be provided. This will require laboratory testing 
of the material that will be used in the installation. Testing shall be performed by a Seal of 
Testing Assurance, AASHTO, ASTM or other standards organization accredited laboratory with 
current and maintained certification. Samples for testing must be supplied from the Bioretention 
Soil Mix that will be placed in the bioretention areas. 

If testing infiltration rates is necessary for post-construction verification, use the Pilot Infiltration 
Test (PIT) method or a double ring infiltrometer test (or other small-scale testing allowed by the 
local government with jurisdiction). If using the PIT method, do not excavate the Bioretention 
Soil Mix (conduct the test at the elevation of the finished Bioretention Soil Mix), use a maximum 
of 6 inch ponding depth and conduct the test before plants are installed. 

Maintenance 
Bioretention areas require periodic plant, soil, and mulch layer maintenance to ensure optimum 
infiltration, storage, and pollutant removal capabilities. Providing more frequent and well-timed 
maintenance (e.g., weeding prior to seed dispersal) during the first 3 years will ensure greater 
success and reduce future maintenance of bioretention areas. In general, bioretention 
maintenance recommendations are typical landscape care procedures and include the 
following: 

• Watering: Plants should be selected to be drought tolerant and not require watering after 
establishment (2 to 3 years). Watering may be required during prolonged dry periods after 
plants are established. 

• Erosion control: Inspect flow entrances, ponding area, and surface overflow areas 
periodically, and replace soil, plant material, and/or mulch layer in areas if erosion has 
occurred. Properly designed BMPs with appropriate flow velocities should not have 
erosion problems except perhaps in extreme events. If erosion problems occur, the 
following should be reevaluated and adjusted as needed:  

1. amount of contributing area draining to the BMP;  
2. flow velocities and gradients within the cell; and  
3. flow dissipation and erosion protection strategies in the pretreatment area and flow 

entrance.  
If sediment is deposited in the bioretention area, immediately determine the source within 
the contributing area, stabilize, and remove excess surface deposits. 

• Sediment removal: Follow the maintenance plan schedule for visual inspection and 
remove sediment if the volume of the ponding area has been compromised. 

• Plant material: Depending on safety (pedestrian obstruction or site distances) and 
aesthetic requirements, occasional pruning and removing dead plant material may be 
necessary. Replace all dead plants, and if specific plants have a high mortality rate, 
assess the cause and replace with appropriate species. Periodic weeding is necessary 
until plants are established and adequately shade and capture the site from weed 
establishment. 



 

SWMMEW Preliminary Draft Package  Washington State Department of Ecology 
Item 5: Bioretention BMP  Water Quality Program 
October 2022  Page 49 of 49 
 

• Weeding: Invasive or nuisance plants should be removed regularly and not allowed to 
accumulate and exclude planted species. At a minimum, schedule weeding with 
inspections to coincide with important horticultural cycles (e.g. prior to major weed 
varieties dispersing seeds). Weeding should be done manually and without herbicide 
applications. The weeding schedule should become less frequent if the appropriate plant 
species and planting density are used and the selected plants grow to capture the site 
and exclude undesirable weeds. 

• Nutrients and pesticides: The soil mix and plants are selected for optimum fertility, plant 
establishment, and growth. Nutrient and pesticide inputs should not be required and may 
degrade the pollutant processing capability of the bioretention area, as well as contribute 
pollutant loads to receiving waters. By design, bioretention areas are located in areas 
where phosphorus and nitrogen levels may be elevated, and these should not be limiting 
nutrients. If in question, have the soil analyzed for fertility. 

• Mulch: Replace mulch annually in bioretention BMPs where heavy metal deposition is 
high (e.g. contributing areas that include gas stations, ports and roads with high traffic 
loads). In residential settings or other areas where metals or other pollutant loads are not 
anticipated to be high, replace or add mulch as needed (likely 3 to 5 years) to maintain a 
2 to 3 inch depth. 

• Soil: Soil mixes for bioretention BMPs are designed to maintain long-term fertility and 
pollutant processing capability. Estimates from metal attenuation research suggest that 
metal accumulation should not present an environmental concern for at least 20 years in 
bioretention systems, but this will vary according to pollutant load. Replacing mulch media 
in bioretention BMPs where heavy metal deposition is likely provides an additional level of 
protection for prolonged performance. If in question, have soil analyzed for fertility and 
pollutant levels. 

Refer to Appendix 1-1: Recommended Maintenance Criteria for Runoff Treatment BMPs for 
additional maintenance guidelines. 
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**Note that the following is a preliminary draft of Appendix 1 of the Eastern Washington Phase 
II Municipal Stormwater Permit. Although this is not direct SWMMEW text, the SWMMEW 
would be updated as necessary to compliment the Permit text. 

 

APPENDIX 1 - Core Elements for New Development and 
Redevelopment 
 

Section 1. Exemptions 

Unless otherwise indicated in this section, the practices described in this section are exempt 
from the Core Elements, even if such practices meet the definition of new development or 
redevelopment. 

Forest Practices 

Forest practices regulated under Title 222 WAC, except for Class IV-General forest practices that 
are conversions from timberland to other uses, are exempt from the provisions of the Core 
Elements. 

Commercial Agriculture 

Commercial agriculture practices involving working the land for production are generally 
exempt. However, the conversion from timberland to agriculture, and the construction of 
impervious surfaces are not exempt. 

Oil and Gas Field Activities or Operations 

Construction of drilling sites, waste management pits, and access roads, as well as construction 
of transportation and treatment infrastructure such as pipelines, natural gas treatment plants, 
natural gas pipeline compressor stations, and crude oil pumping stations are exempt. Operators 
are encouraged to implement and maintain Best Management Practices (BMPs) to minimize 
erosion and control sediment during and after construction activities to help ensure protection 
of surface water quality during storm events. 

Pavement Maintenance Projects 

A preservation or maintenance project is defined as preserving/protecting infrastructure by 
rehabilitating or replacing existing structures to maintain operational and structural integrity, 
and for the safe and efficient operation of the facility. Pavement maintenance projects do not 

http://apps.leg.wa.gov/wac/default.aspx?cite=222
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increase the traffic capacity of a roadway or parking area. 

The exemptions described below may only be applied to an entire project. The entire project 
must be for the sole purpose of maintaining a pavement area. Pavement maintenance projects 
do not involve redevelopment work beyond the pavement maintenance. Pavement 
maintenance projects do not change the characteristics of a roadway (e.g. changing a four-way 
intersection to a roundabout is not a pavement maintenance project). Larger redevelopment 
projects that include pavement maintenance components must consider the pavement 
maintenance areas as new or replaced hard surfaces, as directed by the definitions in the 
Glossary. 

The following pavement maintenance projects are exempt from all Core Elements:  

• pothole and square cut patching,  

• overlaying existing asphalt or concrete pavement with bituminous surface treatment (BST 
or “chip seal”), asphalt, or concrete without expanding the area of coverage,  

• shoulder grading,  

• reshaping/regrading drainage systems,  

• crack sealing, and 

• vegetation maintenance. 
The following pavement maintenance projects are subject to only 4.1 Core Element #1: 
Preparation of a Stormwater Site Plan and 4.2 Core Element #2: Construction Stormwater 
Pollution Prevention Plan (SWPPP): 

• Removing and replacing a concrete or asphalt roadway to base course or subgrade or 
lower without expanding the impervious surfaces. 

• Repairing the roadway base or subgrade. 

• Overlaying existing gravel with bituminous surface treatment (BST or “chip seal”), asphalt, 
or concrete without expanding the area of coverage, or overlaying BST with asphalt, 
without expanding the area of coverage. For this type of project, this partial exemption 
applies under the following conditions only: 
o For roads, these practices are exempt from additional Core Elements only if the 

traffic surface will be subject to an average daily traffic (ADT) volume of < 7,500 on 
an urban road or an ADT volume of < 15,000 vehicles on a rural road, freeway, or 
limited access control highway. If these thresholds are exceeded, these are 
considered new hard surfaces. 

o For parking areas, these practices are exempt from additional Core Elements only 
if the traffic surface will be subject to < 40 trip ends per 1,000 square feet of 
building area or 100 total trip ends. If either of these thresholds is exceeded, these 
are considered new hard surfaces. 

Underground Utility Projects 

This exemption may only be applied to an entire project. The entire project must be for the sole 
purpose of maintaining or upgrading an underground utility, involving only the trenching 
necessary for the underground utility work (including any over-excavating necessary for the 
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utility trench). Underground utility projects do not involve redevelopment work beyond the 
utility work. Larger redevelopment projects that include underground utility components must 
consider the underground utility work as new or replaced hard surfaces, as directed by the 
definitions in the Glossary. 

Underground utility projects that replace the ground surface with in-kind material or materials 
with similar runoff characteristics are only subject to 4.1 Core Element #1: Preparation of a 
Stormwater Site Plan and 4.2 Core Element #2: Construction Stormwater Pollution Prevention 
Plan (SWPPP). 

 

Section 2. Definitions Related to Core Elements 

AADT 
Annual Average Daily Traffic 

Arterial 
A road or street primarily for through traffic. The term generally includes roads or streets 
considered collectors. It does not include local access roads which are generally limited to 
providing access to abutting property. See also RCW 35.78.010, RCW 36.86.070, and RCW 
47.05.021. 

Bioretention BMPs 
Engineered stormwater facilities that provide Runoff Treatment by passing the stormwater 
through a specified soil profile (Bioretention Soil Mix, or BSM), and either retain or detain 
the treated stormwater for Flow Control. Bioretention facilities include a variety of plant 
material including trees, shrubs, grasses, and/or other herbaceous plants adapted to the 
local climate and soil moisture conditions. Bioretention is typically implemented as an LID 
practice, and as such is typically sited to receive stormwater runoff from a small 
contributing area. 

Certified Erosion and Sediment Control Lead (CESCL) 
An individual who has current certification through an approved erosion and sediment 
control training program that meets the minimum training standards established by 
Ecology (see BMP C160: Certified Erosion and Sediment Control Lead). A CESCL is 
knowledgeable in the principles and practices of erosion and sediment control. The CESCL 
must have the skills to assess site conditions and construction activities that could impact 
the quality of stormwater and, the effectiveness of erosion and sediment control measures 
used to control the quality of stormwater discharges. Certification is obtained through an 
Ecology approved erosion and sediment control course. Course listings are provided online 
at Ecology’s website. 

Commercial agriculture 
Those activities conducted on lands defined in RCW 84.34.020(2), and activities involved in 
the production of crops or livestock for commercial trade. An activity ceases to be 
considered commercial agriculture when the area on which it is conducted is proposed for 
conversion to a nonagricultural use or has lain idle for more than five years, unless the idle 

http://app.leg.wa.gov/RCW/default.aspx?cite=35.78.010
http://app.leg.wa.gov/rcw/default.aspx?cite=36.86.070
http://apps.leg.wa.gov/rcw/default.aspx?cite=47.05.021
http://apps.leg.wa.gov/rcw/default.aspx?cite=47.05.021
http://apps.leg.wa.gov/rcw/default.aspx?cite=84.34.020
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land is registered in a federal or state soils conservation program, or unless the activity is 
maintenance of irrigation ditches, laterals, canals, or drainage ditches related to an existing 
and ongoing agricultural activity. 

Converted vegetation (areas) 
 The surfaces on a project site where native vegetation, pasture, scrub/shrub, or 
unmaintained non-native vegetation (e.g., Himalayan blackberry, scotch broom) are 
converted to lawn or landscaped areas, or where native vegetation is converted to pasture. 

Discharge point 
The location where a discharge leaves the Permittee’s MS4 through the Permittee’s MS4 
facilities/BMPs designed to infiltrate. 

Effective impervious surface 
Those impervious surfaces that are connected via sheet flow or discrete conveyance to a 
drainage system. Impervious surfaces are considered ineffective if: 

1. the runoff is fully dispersed in accordance with BMP T5.30: Full Dispersion; 
2. residential roof runoff is infiltrated in accordance with BMP T5.10A: Downspout Full 

Infiltration; or 
3. all runoff from the impervious surface is infiltrated (i.e. calculations show that the 100-yr, 

3-hr storm OR the 100-yr, 72-hr storm, whichever is larger, is fully infiltrated). 

Erodible or leachable materials 
Wastes, chemicals, or other substances that measurably alter the physical or chemical 
characteristics of runoff when exposed to rainfall. Examples include erodible soils that are 
stockpiled, uncovered process wastes, manure, fertilizers, oily substances, ashes, kiln dust, 
and garbage dumpster leakage. 

Hard surface 
An impervious surface, a permeable pavement, or a vegetated roof. 

Highway 
A main public road connecting towns and cities. 

Impervious surface 
A hard surface area which either prevents or retards the entry of water into the soil mantle 
as under natural conditions prior to development. A hard surface area which causes water 
to run off the surface in greater quantities or at an increased rate of flow from the flow 
present under natural conditions prior to development. Common impervious surfaces 
include, but are not limited to, roof tops, walkways, patios, driveways, parking lots or 
storage areas, concrete or asphalt paving, gravel roads, packed earthen materials, and 
oiled, macadam or other surfaces which similarly impede the natural infiltration of 
stormwater.  
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For purposes of determining whether the thresholds for application of Core Elements are 
exceeded, open, uncovered retention or detention BMPs shall not be considered as 
impervious surfaces. Open, uncovered retention or detention BMPs shall be considered 
impervious surfaces for the purposes of runoff modeling. 

Land disturbing activity 
Any activity that results in movement of earth or a change in the existing soil cover (both 
vegetative and nonvegetative) and/or the existing soil topography. Land disturbing 
activities include, but are not limited to clearing, grading, filling, and excavation. 
Compaction that is associated with stabilization of structures and road construction shall 
also be considered a land disturbing activity. Vegetation maintenance practices, including 
landscape maintenance and gardening, are not considered land-disturbing activity. 
Stormwater facility maintenance is not considered land disturbing activity if conducted 
according to established standards and procedures. 

Low impact development (LID) 
A stormwater and land use management strategy that strives to mimic pre-disturbance 
hydrologic processes of infiltration, filtration, storage, evaporation, and transpiration by 
emphasizing conservation, use of on-site natural features, site planning, and distributed 
stormwater management practices that are integrated into a project design. 

Low Impact Development Best Management Practices (LID BMPs) 
Distributed stormwater management practices, integrated into a project design, that 
emphasize pre-disturbance hydrologic processes of infiltration, filtration, storage, 
evaporation and transpiration.  

Low Impact Development (LID) Principles 
Land use management strategies that emphasize conservation, use of on-site natural 
features, and site planning to minimize impervious surfaces, native vegetation loss, and 
stormwater runoff. 

Maintenance 
Repair and maintenance includes activities conducted on currently serviceable structures, 
facilities, and equipment that involves no expansion or use beyond that previously existing 
and results in no significant adverse hydrologic impact. It includes those usual activities 
taken to prevent a decline, lapse, or cessation in the use of structures and systems. Those 
usual activities may include replacement of dysfunctional facilities, including cases where 
environmental permits require replacing an existing structure with a different type 
structure, as long as the functioning characteristics of the original structure are not 
changed. One example is the replacement of a collapsed, fish blocking, round culvert with a 
new box culvert under the same span, or width, of roadway. In regard to stormwater 
facilities, maintenance includes assessment to ensure ongoing proper operation, removal 
of built-up pollutants (i.e. sediments), replacement of failed or failing treatment media, and 
other actions taken to correct defects as identified in the BMP design guidance within 
Chapter 6 of the SWMMEW. See also Pavement Maintenance exemptions in Section 1. 
Exemptions. 
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Native vegetation 
Vegetation comprising plant species that are indigenous to eastern Washington and that 
reasonably could be expected to naturally occur on the site. Plant species classified as 
noxious weeds are excluded from this definition. 

New development 
Land disturbing activities, including Class IV-general forest practices that are conversions 
from timberland to other uses; structural development, including construction or 
installation of a building or other structure; creation of hard surfaces; and subdivision, 
short subdivision and binding site plans, as defined and applied in Chapter 58.17 RCW. 
Projects meeting the definition of redevelopment shall not be considered new 
development. 

New impervious surface 
A surface that is:  

• changed from a pervious surface to an impervious surface (e.g. resurfacing by upgrading 
from dirt to gravel, a bituminous surface treatment (“chip seal”), asphalt, concrete, or an 
impervious structure); or  

• upgraded from gravel to chip seal, asphalt, concrete, or an impervious structure; or 

• upgraded from chip seal to asphalt, concrete, or an impervious structure. 
Note that if asphalt or concrete has been overlaid by a chip seal, the existing condition 
should be considered as asphalt or concrete. 

On-site stormwater management BMPs 
Development and mitigation techniques that serve to infiltrate, disperse, and retain 
stormwater runoff on a project site. As used in this appendix, a synonym for Low Impact 
Development BMPs. 

Outfall 
A point source as defined by 40 CFR 122.2 at the point where a discharge leaves the 
Permittee’s MS4 and enters a surface receiving waterbody or surface receiving waters. 
Outfall does not include pipes, tunnels, or other conveyances which connect segments of 
the same stream or other surface waters and are used to convey primarily surface waters 
(i.e., culverts). 

Permeable pavement 
Pervious concrete, porous asphalt, permeable pavers, or other forms of pervious or porous 
paving material intended to allow passage of water through the pavement section. It often 
includes an aggregate base that provides structural support and acts as a stormwater 
reservoir. 

Pervious surface 
Any surface material that allows stormwater to infiltrate into the ground. Examples include 
lawn, landscape, pasture, native vegetation areas, and permeable pavements. 

http://app.leg.wa.gov/rcw/default.aspx?cite=58.17
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Pollution-generating hard surface (PGHS) 
 Those hard surfaces considered to be a significant source of pollutants in stormwater 
runoff. See the listing of surfaces under pollution-generating impervious surface. 

Pollution-generating impervious surface (PGIS) 
Those impervious surfaces considered to be a significant source of pollutants in stormwater 
runoff. Such surfaces include those which are subject to any of the following:  

• vehicular use. A surface, whether paved or not, shall be considered PGIS 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, unfenced fire lanes, vehicular equipment storage yards, and airport runways. 

• industrial activities (as further defined in the glossary of the SWMMWW). 

• storage of erodible or leachable materials, wastes, or chemicals, and which receive direct 
rainfall or the run-on or blow-in of rainfall. 

• metal roofs unless they are coated with an inert, non-leachable material (e.g., baked-on 
enamel coating). 

• roofs that are subject to venting significant amounts of dusts, mists, or fumes from 
manufacturing, commercial (such as restaurants or processing facilities where oils and 
other solid particles are expected to be expelled ), or other indoor activities. 

Pollution-generating pervious surface (PGPS) 
Any pervious surface subject to any of the following:  

• vehicular use,  

• industrial activities (as further defined in the glossary of the SWMMWW);  

• storage of erodible or leachable materials, wastes or chemicals, and that receive direct 
rainfall or run-on or blow-in of rainfall,  

• 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). 

Pre-developed condition 
The native vegetation and soils that existed at a site prior to the influence of Euro-
American settlement. Jurisdictions may choose to require that either the predeveloped 
condition or the “existing condition” be used to calculate runoff volumes to be compared 
to the runoff generated under the “proposed development condition.” Because there is 
limited information available to identify and confirm actual predeveloped conditions for 
many areas of eastern Washington, jurisdictions may choose to apply a reasonably 
determined set of conservative curve numbers for use in determining the runoff volume 
compared to that under the proposed development condition. 
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Project 
Any proposed action to alter or develop a site; or the proposed action of a permit 
application or an approval that requires drainage review. 

Project site 
That portion of a property, properties, or right-of-way subject to land disturbing activities, 
new hard surfaces, or replaced hard surfaces. 

Rain garden 
A non-engineered shallow landscaped depression, with compost-amended native soils and 
adapted plants. The depression is designed to pond and temporarily store stormwater 
runoff from adjacent areas, and to allow stormwater to pass through the amended soil 
profile. See BMP T5.14: Rain Gardens. 

Receiving waterbody or receiving waters 
Naturally and/or reconstructed naturally occurring surface water bodies, such as creeks, 
streams, rivers, lakes, wetlands, estuaries, and marine waters, or groundwater, to which a 
MS4 discharges. 

Redevelopment 
On a site that is already substantially developed (i.e. has 35% or more of existing hard 
surface coverage), the creation or addition of hard surfaces; the expansion of a building 
footprint or addition or replacement of a structure; structural development including 
construction, installation or expansion of a building or other structure; replacement of hard 
surface that is not part of a routine maintenance activity; and land disturbing activities. 

Replaced hard surface 
For structures, the removal down to (i.e. exposing the top of) the foundation and 
replacement. For other hard surfaces, the removal down to (i.e. exposing the top of) bare 
soil or base course and replacement. 

Replaced impervious surface 
For structures, the removal down to (i.e. exposing the top of) the foundation and 
replacement. For other impervious surfaces, the removal down to (i.e. exposing the top of) 
bare soil or base course and replacement. 

Site 
The area defined by the legal boundaries of a parcel or parcels of land that is (are) subject 
to new development or redevelopment. For road projects, the length of the project site 
and the right-of-way boundaries define the site. 

Source control BMP 
A structure or operation intended to prevent pollutants from coming into contact with 
stormwater through physical separation of areas or careful management of activities that 
are sources of pollutants. The SWMMWW separates source control BMPs into two types: 
structural and operational.  
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• Structural Source Control BMPs are physical, structural, or mechanical devices or facilities 
that are intended to prevent pollutants from entering stormwater.  

• Operational Source Control BMPs are non-structural practices that prevent or reduce 
pollutants from entering stormwater. 

Vehicular use 
Regular use of an impervious or pervious surface by motor vehicles. The following are 
subject to regular vehicular use:  

• roads,  

• un-vegetated road shoulders,  

• bike lanes within the traveled lane of a roadway,  

• driveways,  

• parking lots,  

• unrestricted access fire lanes,  

• vehicular equipment storage yards, and  

• airport runways. 
The following are not considered subject to regular vehicular use:  

• sidewalks not subject to drainage from roads for motor vehicles, 

• paved bicycle pathways separated from and not subject to drainage from roads for motor 
vehicles,  

• restricted access fire lanes, and  

• infrequently used maintenance access roads. 

Wetlands 
Those areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas. Wetlands do not include those 
artificial wetlands intentionally created from non-wetland sites, including, but not limited 
to, irrigation and drainage ditches, grass-lined swales, canals, detention facilities, 
wastewater treatment facilities, farm ponds, and landscape amenities, or those wetlands 
created after July 1, 1990, that were unintentionally created as a result of the construction 
of a road, street, or highway. Wetlands may include those artificial wetlands intentionally 
created from non-wetland areas to mitigate the conversion of wetlands. 

 

Section 3. Applicability of the Core Elements 

3.1 Core Element Thresholds 

Not all of the Core Elements apply to every new development or redevelopment project. The 
applicability varies depending on the project type and size. This section identifies thresholds that 
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determine the applicability of the Core Elements to projects. Use the flow charts in Figure 1: 
 Flow Chart for Determining Whether the Permittee Must Regulate the Project, Figure 2:  Flow 
Chart for Determining Requirements for New Development, and Figure 3:  Flow Chart for 
Determining Requirements for Redevelopment to determine which of the Core Elements apply. 
The Core Elements themselves are presented in Section 4. Core Elements. 

Use the thresholds in sections 3.2 and 3.3 at the time of application for a subdivision, plat, short 
plat, building permit, or other construction permit. The plat or short plat approval shall identify 
all stormwater BMPs that are required for each lot. For projects involving only land disturbing 
activities, (e.g. clearing or grading), the thresholds apply at the time of application for the permit 
allowing or authorizing that activity. Note the exemption in Section 1. Exemptions for forest 
practices other than Class IV General. 

For projects that are implemented in incremental stages or phases as part of a common plan of 
development or sale, the thresholds below must be considered for the complete project at full 
build-out. 
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Figure 1:  Flow Chart for Determining Whether the Permittee Must Regulate the Project 
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Figure 2:  Flow Chart for Determining Requirements for New Development 

 
 

See Redevelopment Project Thresholds 
and Figure “Flow Chart for Determining 

Requirements for Redevelopment” 
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Figure 3:  Flow Chart for Determining Requirements for Redevelopment 
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3.2 New Development Project Thresholds 

The following new development shall comply with all Core Elements. Core Elements 5 and 8 
must be considered for (i.e. the Core Element Thresholds must be evaluated for) the new and 
replaced hard surfaces and converted vegetation areas. Core Element 6 must be considered for 
the new hard surfaces and converted vegetation areas. 

• Results in 5,000 square feet, or more, of new plus replaced hard surface area, or 

• Converts ¾ acres, or more, of vegetation to lawn or landscaped areas, or 

• Converts 2.5 acres, or more, of native vegetation to pasture. 

3.3 Redevelopment Project Thresholds 

The following redevelopment shall comply with all Core Elements. Core Elements 5, 6, and 8 
must be considered for (i.e. the Core Element Thresholds must be evaluated for) the new hard 
surfaces and converted vegetation areas. 

• Adds 5,000 square feet or more of new hard surfaces or, 

• Converts ¾ acres, or more, of vegetation to lawn or landscaped areas, or 

• Converts 2.5 acres, or more, of native vegetation to pasture. 

3.4 Additional Requirements for Redevelopment 

Road-related redevelopment projects shall comply with all Core Elements if they meet both of 
the following thresholds. If the following thresholds are met, Core Elements 5 and 8 must be 
considered for (i.e. the Core Element Thresholds must be evaluated for) the new and replaced 
hard surfaces and converted vegetation areas. Core Element 6 must be considered for the new 
hard surfaces and converted vegetation areas. 

• the new plus replaced hard surfaces total 5,000 square feet or more, and  

• the new plus replaced hard surfaces total 50% or more of the existing hard surfaces 
within the Site. 

Other types of redevelopment projects shall comply with all Core Elements if they meet either 
of the following two thresholds. If either of the following thresholds are met, Core Elements 5 
and 8 must be considered for (i.e. the Core Element Thresholds must be evaluated for) the new 
and replaced hard surfaces and converted vegetation areas. Core Element 6 must be considered 
for the new hard surfaces and converted vegetation areas. 

• Threshold 1: 
o the total of new plus replaced hard surfaces is 5,000 square feet or more, and  

 For commercial or industrial projects: the valuation of the proposed 
improvements, including interior improvements, exceeds 50% of the 
assessed value of the existing Project Site improvements. 

 For all other projects: the valuation of the proposed improvements, 
including interior improvements, exceeds 50% of the assessed value of the 
existing Site improvements. 
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• Threshold 2 (for commercial or industrial sites only): 
o the new plus replaced hard surfaces total 50% or more of the existing hard 

surfaces within the Site. 
The local jurisdiction may exempt or institute a stop-loss provision for redevelopment projects 
from compliance with Core Elements #5, #6, and/or #8 as applied to the replaced hard surfaces 
if the local jurisdiction has adopted a plan and a schedule that fulfills those requirements in 
regional facilities. 

 

Section 4. Core Elements 

This Section describes the Core Elements for stormwater management at new development and 
redevelopment sites. Section 3. Applicability of the Core Elements should be consulted to 
determine which of the Core Elements apply to any given project. Figure 2: Flow Chart for 
Determining Requirements for New Development and Figure 3: Flow Chart for Determining 
Requirements for Redevelopment should be consulted to determine whether the Core Elements 
apply to new surfaces, replaced surfaces, or new and replaced surfaces.  

 

4.1 Core Element #1: Preparation of a Stormwater Site Plan 

All projects meeting the thresholds in Section 3. Applicability of the Core Elements shall prepare 
a Stormwater Site Plan for local government review. Stormwater Site Plans shall use site-
appropriate development principles, as required and encouraged by local development codes, 
to retain native vegetation and minimize impervious surfaces to the extent feasible. Stormwater 
Site Plans shall be prepared in accordance with the guidance in Chapter 3 in the SWMMEW. 

 

4.2 Core Element #2: Construction Stormwater Pollution Prevention Plan (SWPPP) 

Permittees may choose to allow compliance with this Core Element to be achieved for an 
individual site if the site is covered under and fully implementing the requirements of Ecology’s 
CONSTRUCTION STORMWATER GENERAL PERMIT - National Pollutant Discharge Elimination 
System (NPDES) and State Waste Discharge General Permit for Stormwater Discharges 
Associated with Construction Activity. Permittees remain responsible for site inspection and 
enforcement of the requirements, to ensure that construction operators follow their SWPPPs in 
accordance with Local Jurisdiction regulations.  

Local jurisdictions may choose to allow site operators to apply an Erosivity Waiver to projects 
disturbing less than five acres that meet the Erosivity Waiver requirements (below); such 
projects would be waived by the requirement that the jurisdiction review site plans for 
construction phase stormwater pollution prevention. 

All new development and redevelopment projects are responsible for preventing erosion and 
discharge of sediment and other pollutants into receiving waters. 

 All projects meeting the thresholds in Section 3. Applicability of the Core Elements and not 
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qualifying for an Erosivity Waiver (as described below, if allowed by the Local Jurisdiction), shall 
prepare a Construction Stormwater Pollution Prevention Plan (SWPPP) as part of the 
Stormwater Site Plan for local government review. 

Projects below those thresholds are not required to prepare a Construction SWPPP, but must 
consider all of the Construction SWPPP Elements (listed below) and develop controls for all 
Construction SWPPP Elements that pertain to the project site.  

The Permittee may develop an abbreviated Construction SWPPP format to meet the 
Construction SWPPP requirement under this permit for project sites that will disturb less than 1 
acre. 

General Requirements 

The Construction SWPPP shall include a narrative and drawings. All BMPs shall be clearly 
referenced in the narrative and marked on the drawings. The Construction SWPPP narrative 
shall include documentation to explain and justify the pollution prevention decisions made for 
the project. Each of the 13 Construction SWPPP Elements (listed below) must be considered and 
included in the Construction SWPPP unless site conditions render the Element unnecessary and 
the exemption from that Element is clearly justified in the narrative of the SWPPP. 

Clearing and grading activities for developments shall be permitted only if conducted pursuant 
to an approved site development plan (e.g. subdivision approval) that establishes permitted 
areas of clearing, grading, cutting, and filling. These permitted clearing and grading areas and 
any other areas required to preserve critical or sensitive areas, buffers, native growth protection 
easements, or tree retention areas (as may be required by local jurisdictions), shall be 
delineated on the site plans and the development site. 

The Construction SWPPP shall be implemented beginning with initial land disturbance and until 
final stabilization. Sediment and Erosion control BMPs shall be consistent with the BMPs 
contained in Chapter 7 in the SWMMEW. 

Seasonal Work Limitations: From October 1 through June 30, clearing, grading, and other soil 
disturbing activities shall only be permitted if shown to the satisfaction of the local permitting 
authority that silt-laden runoff will be prevented from leaving the site through a combination of 
the following: 

1. Site conditions including existing vegetative coverage, slope, soil type and proximity to 
receiving waters; and 

2. Limitations on activities and the extent of disturbed areas; and 
3. Proposed erosion and sediment control measures. 

Based on the information provided and/or local weather conditions, the local permitting 
authority may expand or restrict the seasonal limitation on site disturbance. 

The following activities are exempt from the seasonal clearing and grading limitations: 

1. Routine maintenance and necessary repair of erosion and sediment control BMPs, 
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2. Routine maintenance of public facilities or existing utility structures that do not expose 
the soil or result in the removal of the vegetative cover to soil, and  

3. Activities where there is one hundred percent infiltration of stormwater runoff within the 
site in approved and installed erosion and sediment control facilities. 

If erosion and sediment control requirements are not being met (i.e. sediment-laden water is 
leaving the site), then the local jurisdiction shall require that the contractor maintain the 
existing BMPs or implement other BMPs as appropriate. 

Erosivity Waiver 

The Local Jurisdiction may allow construction site operators to qualify for a waiver from the 
requirement to submit a SWPPP for Local Jurisdiction review if all of the following conditions are 
met: 

1. The site will result in the disturbance of less than 5 acres, and the site is not part of a 
common plan of development or sale that will disturb 5 acres or greater. 

a. The project’s rainfall erosivity factor (“R” Factor) is less than 5 during the period of 
construction activity, as calculated using the Texas A&M University online rainfall 
erosivity calculator. The period of construction activity begins at initial earth 
disturbance and ends with final stabilization. 

b. The entire period of construction activity falls within the following timeframe(s): 

• June 15 through October 15 for sites with mean annual precipitation of 12 
inches or more; or 

• No additional timeframe restrictions apply for sites with mean annual 
precipitation of less than 12 inches. 

2. The site or facility has not been declared a significant contributor of pollutants. 
3. There are no planned construction activities at the site that will result in non-stormwater 

discharges. 

• The waiver is allowed by the Local Jurisdiction. 
4. The construction site operator notifies the Local Jurisdiction of the intention to apply this 

waiver at least one week prior to commencing land disturbing activities. The notification 
must include a summary of the project information used in calculating the project’s 
rainfall erosivity factor (see #2 above) and a certified statement that: 

• The operator will comply with applicable local stormwater requirements; and 

• The operator will implement appropriate erosion and sediment control BMPs to 
prevent violations of water quality standards. 

Construction SWPPP Elements 

Element 1: Preserve Vegetation / Mark Clearing Limits 

a. Before beginning land disturbing activities, including clearing and grading, clearly mark all 
clearing limits, sensitive areas and their buffers, and trees that are to be preserved within 
the construction area. 

b. Retain the duff layer, native top soil, and natural vegetation in an undisturbed state to 
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the maximum degree practicable. 
Element 2: Establish Construction Access 

a. Limit construction vehicle access and exit to one route, if possible. 
b. Stabilize access points with a pad of quarry spalls, crushed rock, or other equivalent 

BMPs, to minimize tracking of sediment onto roads. 
c. Locate wheel wash or tire baths on site, if the stabilized construction entrance is not 

effective in preventing tracking sediment onto roads. 
d. If sediment is tracked off site, clean the affected roadway(s) thoroughly at the end of 

each day, or more frequently as necessary (for example, during wet weather). Remove 
sediment from roads by shoveling, sweeping, or picking up and transporting the sediment 
to a controlled sediment disposal area. 

e. Conduct street washing only after sediment is removed in accordance with 2.d (above). 
f. Control street wash wastewater by pumping back on site, or otherwise prevent it from 

discharging into systems tributary to waters of the State. 
Element 3: Control Flow Rates 

a. Protect properties and waterways downstream of construction sites from erosion and the 
associated discharge of turbid waters due to increases in the velocity and peak volumetric 
flow rate of stormwater runoff from the project site. 

b. Where necessary to comply with 3.a (above), construct stormwater infiltration or 
detention BMPs as one of the first steps in grading. Assure that detention BMPs function 
properly before constructing site improvements (e.g. impervious surfaces). 

c. If permanent infiltration BMPs are used for temporary flow control during construction, 
protect these BMPs from sedimentation during the construction phase. 

Element 4: Install Sediment Controls 

Design, install, and maintain effective erosion controls and sediment controls to minimize the 
discharge of pollutants. At a minimum: 

a. Construct sediment control BMPs (sediment ponds, traps, filters, etc.) as one of the first 
steps in grading. These BMPs must be functional before other land disturbing activities 
take place. 

b. Minimize sediment discharges from the site. The design, installation and maintenance of 
erosion and sediment controls must address factors such as the amount, frequency, 
intensity and duration of precipitation, the nature of resulting stormwater runoff, and soil 
characteristics, including the range of soil particle sizes expected to be present on the 
site. 

c. Direct stormwater runoff from disturbed areas through BMP C241: Sediment Pond or 
other appropriate sediment removal BMP, before the runoff leaves a construction site or 
before discharge to an infiltration facility. Runoff from fully stabilized areas may be 
discharged without a sediment removal BMP, but must control flow rates per Element 3: 
Control Flow Rates. 

d. Locate BMPs intended to trap sediment on site in a manner to avoid interference with 
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the movement of juvenile salmonids attempting to enter off-channel areas or drainages. 
e. Provide and maintain natural buffers around surface waters, direct stormwater to 

vegetated areas to increase sediment removal and maximize stormwater infiltration, 
unless infeasible. 

f. Where feasible, design outlet structures that withdraw impounded stormwater from the 
surface to avoid discharging sediment that is still suspended lower in the water column. 

Element 5: Stabilize Soils 

a. Stabilize exposed and unworked soils by application of effective BMPs that prevent 
erosion. Applicable BMPs include, but are not limited to: temporary and permanent 
seeding, sodding, mulching, plastic covering, erosion control fabrics and matting, soil 
application of polyacrylamide (PAM), the early application of gravel base on areas to be 
paved, and dust control. 

b. Control stormwater volume and velocity within the site to minimize soil erosion. 
c. Control stormwater discharges, including both peak flow rates and total stormwater 

volume, to minimize erosion at outlets and to minimize downstream channel and stream 
bank erosion. 

d. Soils must not remain exposed and unworked for more than the time periods set forth 
below to prevent erosion: 

• All of eastern Washington, except for the Central Basin: 
o During the dry season (July 1 - September 30): 10 days 
o During the wet season (October 1 - June 30): 5 days 

• The Central Basin: 
o During the dry season (July 1 - September 30): 30 days 
o During the wet season (October 1 - June 30): 15 days 

e. Stabilize soils at the end of the shift before a holiday or weekend if needed based on the 
weather forecast. 

f. Stabilize soil stockpiles from erosion, protect with sediment trapping measures, and 
where possible, locate away from storm drain inlets, waterways and drainage channels. 

g. Minimize the amount of soil exposed during construction activity. 
h. Minimize the disturbance of steep slopes. 
i. Minimize soil compaction and, unless infeasible, preserve topsoil. 

Element 6: Protect Slopes 

a. Design and construct cut-and-fill slopes in a manner to minimize erosion. Applicable 
practices include, but are not limited to, reducing continuous length of slope with 
terracing and diversions, reducing slope steepness, and roughening slope surfaces (for 
example, track walking). 

b. Divert off-site stormwater (run-on) or ground water away from slopes and disturbed 
areas with interceptor dikes, pipes and/or swales. Off-site stormwater should be 
managed separately from stormwater generated on site. 

c. At the top of slopes, collect drainage in pipe slope drains or protected channels to 
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prevent erosion. Temporary pipe slope drains must be sized to convey the flow rate 
calculated by the following method: 

• All of eastern Washington: The expected peak flow rate from a 6-month, 3-hour 
storm for the developed condition (referred to as the short-duration storm). 

d. Place excavated material on the uphill side of trenches, consistent with safety and space 
considerations. 

e. Place check dams at regular intervals within constructed channels that are cut down a 
slope. 

Element 7: Protect Drain Inlets 

a. Protect all storm drain inlets made operable during construction so that stormwater 
runoff does not enter the conveyance system without first being filtered or treated to 
remove sediment. 

b. Clean or remove and replace inlet protection devices when sediment has filled one-third 
of the available storage (unless a different standard is specified by the product 
manufacturer). 

Element 8: Stabilize Channels and Outlets 

a. Design, construct, and stabilize all on-site conveyance channels to prevent erosion from 
the flow rate calculated by the following method: 

• All of eastern Washington: The expected peak flow rate from a 6-month, 3-hour 
storm for the developed condition (referred to as the short-duration storm). 

b. Provide stabilization, including armoring material, adequate to prevent erosion of outlets, 
adjacent stream banks, slopes and downstream reaches at the outlets of all conveyance 
systems. 

Element 9: Control Pollutants 

Design, install, implement and maintain effective pollution prevention measures to minimize the 
discharge of pollutants. The project proponent must: 

a. Handle and dispose of all pollutants, including waste materials and demolition debris that 
occur on site in a manner that does not cause contamination of stormwater. 

b. Provide cover, containment, and protection from vandalism for all chemicals, liquid 
products, petroleum products, and other materials that have the potential to pose a 
threat to human health or the environment. Minimize storage of hazardous materials on-
site. Safety Data Sheets (SDS) should be supplied for all materials stored. Chemicals 
should be kept in their original labeled containers. On-site fueling tanks must include 
secondary containment. Secondary containment means placing tanks or containers 
within an impervious structure capable of containing 110% of the volume of the largest 
tank within the containment structure. Double-walled tanks do not require additional 
secondary containment. 

c. Conduct maintenance, fueling, and repair of heavy equipment and vehicles using spill 
prevention and control measures. Clean contaminated surfaces immediately following 
any spill incident. 

d. Discharge wheel wash or tire bath wastewater to a separate on-site treatment system 
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that prevents discharge to surface water, or to the sanitary sewer, with local sewer 
district approval. 

e. Apply fertilizers and pesticides in a manner and at application rates that will not result in 
loss of chemical to stormwater runoff. Follow manufacturers’ label requirements for 
application rates and procedures. 

f. Use BMPs to prevent contamination of stormwater runoff by pH-modifying sources. The 
sources for this contamination include, but are not limited to: bulk cement, cement kiln 
dust, fly ash, new concrete washing and curing waters, recycled concrete stockpiles, 
waste streams generated from concrete grinding and sawing, exposed aggregate 
processes, dewatering concrete vaults, concrete pumping and mixer washout waters. 

g. Adjust the pH of stormwater if necessary to prevent violations of water quality standards. 
h. Assure that washout of concrete trucks is performed off-site or in designated concrete 

washout areas only. Do not wash out concrete truck drums onto the ground, or into 
storm drains, open ditches, streets, or streams. Washout of small concrete handling 
equipment may be disposed of in a formed area awaiting concrete where it will not 
contaminate surface or ground water. Do not dump excess concrete on site, except in 
designated concrete washout areas. Concrete spillage or concrete discharge directly to 
ground water or surface waters of the State is prohibited. At no time shall concrete be 
washed off into the footprint of an area where an infiltration BMP will be installed. 

i. Obtain written approval from Ecology before using chemical treatment other than CO2, 
dry ice, or food grade vinegar to adjust pH. 

j. Uncontaminated water from water-only based shaft drilling for construction of building, 
road, and bridge foundations may be infiltrated provided the wastewater is managed in a 
way that prohibits discharge to surface waters. Prior to infiltration, water from water-
only based shaft drilling that comes into contact with curing concrete must be neutralized 
until pH is in the range of 6.5 to 8.5 (su). 

Element 10: Control Dewatering 

a. Discharge foundation, vault, and trench dewatering water, which have similar 
characteristics to stormwater runoff at the site, into a controlled conveyance system 
before discharge to BMP C240: Sediment Trap or BMP C241: Sediment Pond. 

b. Discharge clean, non-turbid dewatering water, such as well-point ground water, to 
systems tributary to, or directly into surface waters of the State, as specified in Element 
8: Stabilize Channels and Outlets, provided the dewatering flow does not cause erosion or 
flooding of receiving waters. Do not route clean dewatering water through stormwater 
sediment BMPs. Note that “surface waters of the State” may exist on a construction site 
as well as off site; for example, a creek running through a site. 

c. Handle highly turbid or otherwise contaminated dewatering water separately from 
stormwater. 

d. Other dewatering treatment or disposal options may include: 
i. Infiltration. 

ii. Transport off site in a vehicle, such as a vacuum flush truck, for legal disposal in a 
manner that does not pollute state waters. 

iii. Ecology-approved on-site chemical treatment or other suitable treatment 
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technologies. 
iv. Sanitary or combined sewer discharge with local sewer district approval, if there is 

no other option. 
v. Use of a sedimentation bag that discharges to a ditch or swale for small volumes of 

localized dewatering. 
Element 11: Maintain BMPs 

a. Maintain and repair all temporary and permanent erosion and sediment control BMPs as 
needed to ensure continued performance of their intended function in accordance with 
BMP specifications. 

b. Remove all temporary erosion and sediment control BMPs within 30 days after achieving 
final site stabilization or after the temporary BMPs are no longer needed. 

Element 12: Manage the Project 

a. Phase development projects to the maximum degree practicable and take into account 
seasonal work limitations. 

b. Inspect, maintain and repair all BMPs as needed to ensure continued performance of 
their intended function.  

c. Maintain, update, and implement the Construction SWPPP. 
d. Projects that disturb one or more acres must have site inspections conducted by a 

Certified Erosion and Sediment Control Lead (CESCL). Project sites disturbing less than 
one acre may have a CESCL or a person without CESCL certification conduct inspections. 
By the initiation of construction, the Construction SWPPP must identify the CESCL or 
inspector, who must be present on site or on-call at all times. 

Element 13: Protect Low Impact Development BMPs (Infiltration BMPs) 

The project proponent must protect existing and proposed infiltration BMPs during 
construction. The primary purpose of On-Site Stormwater Management (often referred to as 
Low Impact Developmet, or LID) is to reduce the disruption of the natural site hydrology through 
infiltration.LID BMPs are permanent facilities. 

a. Protect all infiltration BMPs from sedimentation through installation and maintenance of 
erosion and sediment control BMPs on portions of the site that drain into the infiltration 
BMPs. Restore the BMPs to their fully functioning condition if they accumulate sediment 
during construction. Restoring the BMP must include removal of sediment and any 
sediment-laden soils within the BMP, and replacing the removed soils with soils meeting 
the design specification. 

b. Prevent compacting infiltration BMPs by excluding construction equipment and foot 
traffic. Protect completed lawn and landscaped areas from compaction due to 
construction equipment. 

c. Control erosion and avoid introducing sediment from surrounding land uses onto BMP 
F6.24: Permeable Pavement. Do not allow muddy construction equipment on the base 
material or pavement. Do not allow sediment-laden runoff onto permeable pavements. 

d. Permeable pavement fouled with sediments or no longer passing an initial infiltration test 
must be cleaned using procedures from the local stormwater manual or the 
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manufacturer's procedures. 
e. Keep all heavy equipment off existing soils under infiltration BMPs that have been 

excavated to final grade to retain the infiltration rate of the soils. 
 

4.3 Core Element #3: Source Control of Pollution 

Following construction, all new and redevelopment projects meeting the thresholds in Section 3. 
Applicability of the Core Elements shall apply all known, available, and reasonable Source 
Control BMPs. 

Source Control BMPs shall be selected, designed, and maintained in accordance with Chapter 8 
of the SWMMEW. 

 

4.4 Core Element #4: Preservation of Natural Drainage Systems and Outfalls 

All new development and redevelopment projects meeting the thresholds in Section 3. 
Applicability of the Core Elements shall preserve and maintain natural drainage patterns to the 
maximum extent practicable at the site. Discharges from the Project Site shall occur at the 
natural location, to the maximum extent practicable. 

The manner by which runoff is discharged from the Project Site must not cause a significant 
adverse impact to downstream receiving waters and down-gradient properties, and should be 
addressed as part of the off-site analysis described in the SWMMEW. 

All outfalls must address energy dissipation. A project proponent who believes that energy 
dissipation should not be required for a new outfall must provide justification in the project’s 
stormwater site plan. 

 

4.5 Core Element #5: Runoff Treatment 

All new and redevelopment projects meeting the thresholds in Section 3. Applicability of the 
Core Elements shall apply Runoff Treatment BMPs in accordance with the following thresholds, 
standards, and requirements to remove pollutants from stormwater runoff. 

Core Element Thresholds 

Each project that requires Core Element #5 (as detailed in Section 3. Applicability of the Core 
Elements) must be reviewed to determine if Runoff Treatment BMPs are required for the 
project to be in compliance with Core Element #5. 

Note that it is possible for a project that triggers the thresholds for Core Element #5 per Section 
3. Applicability of the Core Elements to not need Runoff Treatment BMP(s) to be in compliance 
with Core Element #5. If a project does not trigger either of the Core Element thresholds for 
Runoff Treatment BMPs, then the designer must document the areas within the project used to 
determine that neither of the Core Element thresholds are met. This documentation will 
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demonstrate compliance with Core Element #5 for the project. 

When assessing a project against the following thresholds, only consider the types of surfaces 
(e.g. new hard surfaces, replaced hard surfaces, converted vegetation areas) that are subject to 
Core Element #5, per the Project Thresholds in Section 3. Applicability of the Core Elements. 

The following projects require construction of Runoff Treatment BMPs. If a project meets either 
of the following thresholds, Runoff Treatment BMPs are required. The project proponent must 
demonstrate that the project does not meet either of the following thresholds for Runoff 
Treatment BMPs to not be required for the project. 

• Projects that have a total of 5,000 square feet or more of pollution-generating hard 
surface (PGHS), or 

• Projects that have a total of 3/4 of an acre or more of pollution-generating pervious 
surfaces (PGPS) – not including permeable pavements, and from which there will be a 
surface discharge in a natural or man-made conveyance system from the site. 

Runoff Treatment Performance Goal Thresholds 

1a. Level 1 Oil Control 

Level 1 Oil Control BMPs are required for areas that typically generate high concentrations of oil 
due to high traffic turnover or the frequent transfer of oil. These types of areas 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, or 300 total trip ends per day.  

•  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.  

• 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.).  

• A road intersection with a measured 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.  

1b. Level 2 Oil Control 

Level 2 Oil Control BMPs are required for areas that generate sufficient quantities of oil to 
threaten water quality, but the quantities of oil generated may be insufficient for Level 1 Oil 
Control BMPs to be effective. These types of areas include: 

• Any road with average daily traffic (ADT) > 30,000 vehicles 

• Commercial on-street parking areas on streets with an expected total ADT of ≥ 7,500 
2. Phosphorus Treatment 

Phosphorus Treatment BMPs are required for projects (or portions of projects) within 
watersheds that have been determined by local governments (e.g. through a lake management 
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plan), Ecology (e.g. through a TMDL waste load allocation), or the USEPA to be sensitive to 
phosphorus and are being managed to control phosphorus. The following are examples of 
sources that the local government can use for determining whether a water body is sensitive to 
phosphorus: 

• Those waterbodies reported under section 305(b) of the Clean Water Act, and designated 
as not supporting beneficial uses due to phosphorous or other water quality criteria 
related to excessive phosphorus; 

• Those listed in Washington State's Nonpoint Source Assessment required under section 
319(a) of the Clean Water Act due to nutrients. 

3. Metals Treatment 

Metals Treatment BMPs are required for the types of project sites listed below that:  

a. discharge directly to fresh waters designated for aquatic life use or that have an existing 
aquatic life use; or  

b. discharge to conveyance systems that are tributary to fresh waters designated for aquatic 
life use or that have an existing aquatic life use; or  

c. infiltrate stormwater within ¼ mile of a fresh water designated for aquatic life use or that 
has an existing aquatic life use. 

The types of project sites are: 

• Sites subject to industrial activities, 

• Commercial project sites, 

• Multifamily residential project sites, and 

• High AADT roads as follows: 
o Within Urban Growth Areas: 

 Roads with an AADT of 7,500 or greater. 
o Outside of Urban Growth Areas: 

 Roads with an AADT of 15,000 or greater 

• Other project sites that are anticipated to generate a high pollutant loading, including: 
o Parking areas as follows: 

 Commercial or industrial areas: All on-street parking areas. 
 Areas other than commercial or industrial areas: On-street parking areas on 

streets with an expected total AADT of ≥ 7,500. 
  Parking areas with an expected trip end count ≥ 40 vehicles per 1,000 sf of 

gross building area. 
 Parking areas with ≥ 100 expected trip ends per day. 

o Fueling stations 
o Log storage and sorting yards 
o Railroad yards 
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o Transit center bus stops 
The following areas of the above-listed project sites do not require Metals Treatment BMPs: 

• Areas that discharge directly, or indirectly through a municipal separate storm sewer 
system, to a water listed in Appendix 2-A: Basic Treatment Receiving Waters in the 
SWMMEW. 

• Landscaped areas of industrial, commercial, and multi-family project sites that do not 
involve any other pollution-generating sources (e.g. industrial activities, customer 
parking, storage of erodible or leachable material, wastes, or chemicals). 

• Parking lots of industrial and commercial project sites, dedicated solely to parking of 
employees’ private vehicles that do not involve any other pollution-generating sources 
(e.g. industrial activities, customer parking, storage of erodible or leachable material, 
wastes, or chemicals). 

For project sites with a mix of land use types, Metals Treatment BMPs are required when the 
runoff from the areas subject to the Metals Treatment Performance Goal comprises 50% or 
more of the total runoff from the project site. 

4. Basic Treatment 

Areas that must provide Phosphorus Treatment BMPs or Metals Treatment BMPs do NOT have 
to provide additional Basic Treatment BMPs to meet the Basic Treatment Performance Goal. 

If Phosphorus Treatment BMPs or Metals Treatment BMPs are not provided, Basic Treatment 
BMPs are required before discharging runoff off site through either infiltration or surface flow. 

For project sites with a mix of land use types, Basic Treatment BMPs are required when the 
runoff from the areas subject to the Basic Treatment Performance Goal comprises 50% or more 
of the total runoff to a discharge location. 

Runoff Treatment BMP Sizing 

Size Runoff Treatment BMPs for the entire area that drains to them, even if some of those areas 
are not pollution-generating, or were not included in the Project Thresholds decisions. 

Runoff Treatment BMPs are sized by using either a volume (the Water Quality Design Volume) 
or a flow rate (the Water Quality Design Flow Rate), depending on the Runoff Treatment BMP 
selected. Refer to the selected Runoff Treatment BMP to determine whether the BMP is sized 
based on a volume or a flow rate. See below for details about the Water Quality Design Volume 
and the Water Quality Design Flow Rate used to size Runoff Treatment BMPs. 

Water Quality Design Volume 

The Water Quality Design Volume is the same whether the Runoff Treatment BMP is located 
upstream or downstream of Detention BMPs.  

Each agency or local jurisdiction should specify which of the following methods will be used in 
their jurisdiction to determine the Water Quality Design Volume. If the jurisdiction has not 
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identified a preferred method, the default method shall be Method 1 in Climate Regions 1 and 
4, and Method 2 in Climate Regions 2 and 3 (see Figure 1.1: Average Annual Precipitation and 
Climate Regions). 

• Method 1: The volume of runoff predicted for the proposed development condition from 
the regional storm (72-hour) with a 6-month return frequency. An alternative to this 
method is the modified Type IA storm with a 6-month return frequency described in 
Chapter 1 - Hydrologic Analysis and Design. Designers may use this alternative method on 
small projects where the designer’s software does not accept storms longer than 24 
hours. 

• Method 2: The volume of runoff predicted for the proposed development condition from 
the SCS Type IA 24-hour storm with a 6-month return frequency. 

• Method 3: In Climate Regions 2 and 3, volume-based Runoff Treatment BMPs may be 
sized for 0.5-inch predicted runoff produced for the proposed development condition 
from all impervious surface areas that contribute flow to the Runoff Treatment BMP. This 
method is modified for design of BMP T5.30: Bioinfiltration Swales. 

• Method 4: The volume of runoff predicted for the proposed development condition from 
the SCS Type II 24-hour storm with a 6-month return frequency. 

• Method 5: Another sizing approach and criteria based on peer-reviewed methods and 
supported by local data that meet the objective of treating at least 90% of the average 
annual runoff volume from the site. 

Snowmelt considerations: Snowmelt should be considered when determining the Water Quality 
Design Volume. This is especially important in Climate Regions 1 and 4 and also applies to other 
areas of eastern Washington. Check for local requirements (see 1.1.1 Core Element #8: Local 
Requirements). A snowmelt factor based on the water content of the average annual daily 
depth of snow (or based on some other appropriate measurement) should be added to the 
depth of precipitation when calculating the Water Quality Design Volume, or another method 
described in 1.1.1 Rain-on-Snow and Snowmelt Design may be used. 

Water Quality Design Flow Rate 

The Water Quality Design Flow Rate is dependent on the location of the Runoff Treatment BMP 
relative to Detention BMP(s): 

• Upstream of Detention BMPs or when there are no Detention BMPs:  
Each agency or local jurisdiction should specify which of the following methods will be 
used in their jurisdiction to determine the Water Quality Design Flow Rate preceding 
Detention BMPs. If the jurisdiction has not identified a preferred method, the default 
method shall be Method 1 in all climate regions. For large Runoff Treatment BMPs 
receiving inflow from multiple sources, the flow rate generated by the regional or SCS 
Type IA storm should also be checked. 

o Method 1: The runoff flow rate predicted for the proposed development condition 
from the short-duration (3-hour) storm with a 6-month return frequency. 
(Simulation time steps are specified in the BMP designs.) 

o Method 2: The runoff flow rate predicted for the proposed development condition 
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from the SCS Type II 24-hour storm with a 6-month return frequency. (Simulation 
time steps are specified in the BMP designs.) 

o Method 3: The runoff flow rate for the proposed development condition 
calculated by the Rational Method using the 2-year mean recurrence interval (see 
1-1.1.1 Introduction). This method may only be used to design facilities based on 
instantaneous peak flow rates. 

• Downstream of Detention BMPs: The Water Quality Design Flow Rate shall be the full 2-
year release rate from the Detention BMP. 

Runoff Treatment BMP Selection, Design, and Maintenance 

Runoff Treatment BMPs shall be: 

• Selected in accordance with the process identified in 6.1.2 Choosing Your Runoff 
Treatment BMPs in the SWMMEW, 

• Designed in accordance with the design criteria in Chapter 6 of the SWMMEW, and 

• Maintained in accordance with the maintenance criteria in Chapter 6 of the SWMMEW. 
Bypass Requirements 

A bypass must be provided for all Runoff Treatment BMPs unless the BMP is able to convey the 
25-year short-duration storm without damaging the BMP or dislodging pollutants from within it. 
Extreme runoff events may produce high flow velocities through BMPs that can damage and or 
dislodge pollutants from within the facility. The designer must: check the maximum allowable 
velocity (typically less than 2 ft/s) or shear stress specified for the BMP; and implement a flow 
bypass as necessary to prevent exceeding these velocities. Bypass is not recommended for wet 
ponds, constructed wetlands, and similar volume-based Runoff Treatment BMPs; inlet 
structures for these BMPs should be designed to dampen velocities; the pond dimensions will 
further dissipate the energy. 

Use of Existing Wetlands to Provide Runoff Treatment 

Runoff treatment BMPs are not allowed within a wetland or its natural vegetated buffer except 
for the following conditions: 

• Necessary conveyance systems approved by the local jurisdiction 

• As allowed in a wetland mitigation plan 

• When the requirements below are met 
A wetland can be considered for use as a Runoff Treatment BMP if it meets the criteria for 
“Hydrologic Modification of a Wetland” in 4.6 Core Element #6: Flow Control and is either: 

• A Category 4 wetland according to the Wetland Rating System for Eastern Washington 
(Ecology, 2014); or 

• A Category 3 wetland according to the Wetland Rating System for Eastern Washington 
(Ecology, 2014) and the wetland has been previously disturbed by human activity, as 
evidenced by agriculture, fill areas, ditches or the wetland is dominated by introduced or 
invasive weedy plant species as identified in the rating analysis. 
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Basic treatment is required prior to discharge to Category 3 wetlands. A Category 3 wetland that 
meets the above requirements may be used to meet metals treatment requirements. Oil control 
is required for all discharges to wetlands if the Technical Thresholds/Requirements are met. 

Caution: Wetlands may accumulate the salts in anti-icing and deicing chemicals, so use of such 
chemicals should be limited in the areas discharging to the wetland (see 4.3 Core Element #3: 
Source Control of Pollution). 

Mitigation is required for the impact of using a wetland as a Runoff Treatment BMP. 
Appropriate measures include enhancement, expansion, and/or preservation of a buffer around 
the wetland. 

 

4.6 Core Element #6: Flow Control 

All new and redevelopment projects meeting the thresholds in Section 3. Applicability of the 
Core Elements shall apply Flow Control BMPs in accordance with the following thresholds, 
standards, and requirements to reduce the impacts of stormwater runoff from hard surfaces 
and land cover conversions.  

Core Element Exemption 

Flow Control is not required for projects that discharge directly to, or indirectly through an MS4 
to a water listed in Appendix 2-C: Flow Control Exempt Receiving Waters in the SWMMEW, 
subject to all of the following restrictions: 

• Stormwater runoff should not be diverted from the project area to an existing wetland, 
stream, or near-shore habitat sufficient in quantities large enough to result in significant 
adverse impact. Adverse impacts are expected from uncontrolled flows causing a 
significant increase or decrease in the 1.5- to 2-year peak flow rate. 

• The project must be drained by a conveyance system that is comprised entirely of 
manmade conveyance elements (e.g. pipes, ditches, outfall protection). The conveyance 
system must extend to the ordinary high water line of the exempt receiving water, or (in 
order to avoid construction activities in sensitive areas) flows are properly dispersed 
before reaching the buffer zone of the sensitive or critical area. 

• The conveyance system between the project and the exempt receiving water shall have 
sufficient hydraulic capacity to convey discharges from future build-out conditions (under 
current zoning) from contributing areas of the Site, and the existing condition from 
contributing off-site areas. 

• Any erodible elements of the manmade conveyance system must be adequately 
stabilized to prevent erosion under the conditions noted above. 

Additionally, the following projects do not need to provide additional Flow Control BMPs to 
comply with this Core Element: 

• Any project able to disperse (i.e. by using BMP T5.30F6.42: Full Dispersion), without 
discharge to surface waters, the total 25-year runoff volume for the proposed 
development condition on property that is under the functional control of the project 
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proponent.  

• A road project able to disperse (i.e. by using BMP T5.30F6.42: Full Dispersion), without 
discharge to surface waters, the total 25-year runoff volume for the proposed 
development condition on land for which this use has been specifically authorized by the 
controlling entity. 

• A project discharging to stream reaches consisting primarily of irrigation return flows and 
not providing habitat for fish spawning and rearing.  

• A project discharging to a wetland that has no surface water outlet does not need to 
meet the flow control requirements to protect stream morphology. Flow Control may still 
be required to protect the wetland. 

• A project located at a site with less than 10 inches of average annual rainfall that 
discharges to a seasonal stream that is not connected via surface flow to a nonexempt 
surface water by runoff generated by the 2-year Type IA design storm. 

• A project that discharges to a stream that flows only during runoff-producing events. The 
runoff carried by the stream following the 2-year regional storm in Climate Regions 1 
and 4, or the Type IA storm in Climate Regions 2 and 3, must not discharge via surface 
flow to a nonexempt surface water. The stream may carry runoff during an average 
annual snowmelt event but must not have a period of base flow during a year of normal 
precipitation. 

Core Element Thresholds 

Each project that requires Core Element #6 (as detailed in Section 3. Applicability of the Core 
Elements) must be reviewed to determine if Flow Control BMPs are required for the project to 
be in compliance with Core Element #6. 

Note that it is possible for a project that triggers the thresholds for Core Element #6 per Section 
3. Applicability of the Core Elements to not need Flow Control BMP(s) to be in compliance with 
Core Element #6. If a project does not trigger either of the Core Element thresholds for Flow 
Control BMPs, then the designer must document the areas within the project used to determine 
that neither of the Core Element thresholds are met. This documentation will demonstrate 
compliance with Core Element #6 for the project. 

When assessing a project against the following thresholds, only consider the types of surfaces 
(e.g. new hard surfaces, replaced hard surfaces, converted vegetation areas) that are subject to 
Core Element #6, per the Project Thresholds in Section 3. Applicability of the Core Elements. 

The following projects require construction of Flow Control BMPs to achieve the Flow Control 
Performance Standard. If a project meets any of the following thresholds, Flow Control BMPs 
are required. The project proponent must demonstrate that the project does not meet any of 
the following thresholds for Flow Control BMPs to not be required for the project. 

• Projects that have a total of 10,000 square feet or more of effective impervious surfaces, 
or 

• Projects that convert ¾ acres or more of native vegetation, pasture, scrub/shrub, or 
unmaintained non-native vegetation to lawn or landscape, or convert 2.5 acres or more 
of native vegetation to pasture, and from which there is a surface discharge in a natural 
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or man-made conveyance system from the project, or 

• Projects that through a combination of effective hard surfaces and converted vegetation 
areas cause a 0.15 cubic feet per second (cfs) or greater increase in the runoff for the 
25-year, 24-hour, storm event (using a 15 minute time-step).  
The 0.15 cfs increase should be a comparison of the post project runoff to the existing 
condition runoff. For the purpose of applying this threshold, the existing condition is 
either the pre-project land cover, or the land cover that existed at the site as of a date 
when the local jurisdiction first adopted Flow Control requirements into code or rules. 

Flow Control Performance Standard 

Projects must limit the peak release rate of the post-developed 2-year, 24-hour peak flow to 
50% of the pre-developed 2-year, 24-hour peak flow and maintain the pre-developed 25-year, 
24-hour peak runoff rate. Check the 100-year, 24-hour event for downstream flooding and 
property damage. 

Additionally, the 10-year, 24-hour rainfall event must be retained on-site without any discharge 
to the MS4. 

The above requirements must be demonstrated using a single-event model. 

 The pre-developed condition used for the analysis shall be the existing land cover. 

Alternative Flow Control Performance Standard 

An alternative Flow Control Performance Standard may be established through application of 
watershed-scale hydrologic modeling and supporting field observations. Possible reasons for an 
alternative Flow Control Performance Standard include: 

• Establishment of a stream–specific threshold of significant bedload movement other than 
the assumed 50% of the 2-year peak flow; 

• Zoning and Land Clearing Ordinance restrictions that, in combination with an alternative 
Flow Control Performance Standard, maintain or reduce the naturally occurring erosive 
forces on the stream channel; or 

• A duration control standard is not necessary for protection, maintenance, or restoration 
of designated and existing beneficial uses or Clean Water Act compliance. 

See the SWMMEW for details on how an Alternative Flow Control Performance Standard may be 
established. 

Additional Requirement 

Flow Control BMPs shall be selected in accordance with X.X.X Choosing Your Flow Control BMPs, 
and designed and maintained in accordance with Chapter 6 of the SWMMEW. 

Use of Existing Wetlands to Provide Flow Control 

A wetland receiving stormwater from a new development or redevelopment project can be 
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considered for hydrologic modification if it is a Category 3 or 4 wetland according to the 
Washington State Wetland Rating System for Eastern Washington (Ecology, 2014), and the 
following criteria are met: 

• There is good evidence that the natural hydrologic regime of the wetland can be restored 
by augmenting its water supply with excess stormwater runoff, or the wetland is under 
imminent threat exclusive of stormwater management and could receive greater 
protection if acquired for a stormwater management project rather than left in existing 
ownership. 

• The runoff is from the same natural drainage basin; the wetland lies in the natural routing 
of the runoff, and the site plan allows runoff discharge at the natural location. Exceptions 
may be made for regional facilities planned by the local jurisdiction, but the wetland 
should receive water from sites in the same watershed. 

Hydrologic modification shall not be allowed if the wetland is classified as Category 1 or 
Category 2 according to the Washington State Wetland Rating System for Eastern Washington 
(Ecology, 2014) unless the project proponent demonstrates that preferred methods of excess 
stormwater disposal (e.g., infiltration) are not possible at the site and that other options (e.g. 
evaporation) would result in more damage to the wetland by limiting inflow. 

Mitigation shall be required for the impact of hydrologic modification on a wetland. Appropriate 
measures include expansion, enhancement and/or preservation of a buffer around the wetland. 

 

4.7 Core Element #7: Operation and Maintenance 

All new and redevelopment projects meeting the thresholds in Section 3. Applicability of the 
Core Elements shall create an operation and maintenance (O&M) manual for all BMPs used to 
meet 4.5 Core Element #5: Runoff Treatment, 4.6 Core Element #6: Flow Control, and/or 4.7 
Core Element #8: Wetlands Protection.  

The O&M manual shall include maintenance requirements that are consistent with the 
provisions in 1-1 Runoff Treatment, Flow Control, and LID BMP Library of the SWMMEW.  

The party (or parties) responsible for maintenance and operation shall be identified in the 
operation and maintenance manual, as well as the long-term funding mechanism that will 
support proper O&M.  

For private facilities approved by the Permittee, a copy of the operation and maintenance 
manual shall be retained on site or within reasonable access to the site, and shall be transferred 
with the property to the new owner. For public facilities, a copy of the operation and 
maintenance manual shall be retained in the appropriate department.  

A log of maintenance activity that indicates what actions were taken shall be kept and be 
available for inspection by the local government. 
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4.7 Core Element #8: Wetlands Protection 

All new and redevelopment projects meeting the thresholds in Section 3. Applicability of the 
Core Elements shall include Stormwater Management BMPs in accordance with the following 
thresholds, standards, and requirements to reduce the impacts of stormwater runoff to 
wetlands. 

 

***Ecology is working to consolidate the wetland specific guidance found in various sections 
of the 2019 SWMMEW into a proposed, new core element focused on wetland protection. As 
part of this process the guidance is being updated to current wetland protection standards 
with an added emphasis on avoiding the bypassing of existing flows. We plan to propose 
physical and water quality protections, including source and erosion control BMPs, which are 
pieces from existing core elements.*** 

 

Section 5. Adjustments 

Adjustments to the Core Elements may be granted by the Permittee provided that written 
findings of fact are prepared that address the following: 

• The adjustment provides substantially equivalent environmental protection. 

• Based on sound Engineering practices, the objectives of safety, function, environmental 
protection, and facility maintenance are met. 

 

Section 6. Exceptions/Variances 

Exceptions/variances (exceptions) to the Core Elements may be granted by the Permittee 
following legal public notice of an application for an exception or variance, legal public notice of 
the Permittee's decision on the application, and written findings of fact that document the 
Permittee's determination to grant an exception. Permittees shall keep records, including the 
written findings of fact, of all local exceptions to the Core Elements. 

The Permittee may grant an exception to the Core Elements if such application imposes a severe 
and unexpected economic hardship. To determine whether the application imposes a severe 
and unexpected economic hardship on the project applicant, the Permittee must consider and 
document, with written findings of fact, the following: 

• The current (pre-project) use of the Site, and 

• How the application of the Core Element(s) restricts the proposed use of the Site 
compared to the restrictions that existed prior to the adoption of the Core Elements; and 

• The possible remaining uses of the Site if the exception were not granted; and 

• The uses of the Site that would have been allowed prior to the adoption of the Core 
Elements; and 

• A comparison of the estimated amount and percentage of value loss as a result of the 
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Core Elements versus the estimated amount and percentage of value loss as a result of 
requirements that existed prior to adoption of the Core Elements; and 

• The feasibility for the owner to alter the project to apply the Core Elements. 
In addition, any exception must meet the following criteria: 

• The exception will not increase risk to the public health and welfare, nor be injurious to 
other properties in the vicinity and/or downstream, and to the quality of waters of the 
state; and 

• The exception is the least possible exception that could be granted to comply with the 
intent of the Core Elements. 

 

Section 7. Altering the Core Elements with Basin Plans 

Basin Plans provide a mechanism by which the Core Elements and implementing BMPs can be 
evaluated and refined based on an analysis of a basin or watershed. Basin Plans may be used to 
develop control strategies to address impacts from future development and to correct specific 
problems whose sources are known or suspected. Basin Plans can be effective at addressing 
both long-term cumulative impacts of pollutant loads and short-term acute impacts of pollutant 
concentrations, as well as hydrologic impacts to streams, wetlands, and ground water resources. 

Basin Plans may be used by the Permittee to revise the default standards of the following Core 
Elements: 

• 4.5 Core Element #5: Runoff Treatment,  

• 4.6 Core Element #6: Flow Control, and/or  

• 4.7 Core Element #8: Wetlands Protection.  
In order for a Basin Plan to serve as a means of revising the standards of one or more of the 
Core Elements listed above, the following conditions must be met: 

• The Basin Plan must be formally adopted by all jurisdictions with responsibilities under 
the plan; and 

• All ordinances or regulations called for by the Basin Plan must be in effect; and 

• The Basin Plan must be reviewed and approved by Ecology. 
Basin Plans may also be used to demonstrate an equivalent level of Runoff Treatment, Flow 
Control, and/or wetland protection through the construction and use of regional stormwater 
facilities. 

Basin Plans will require the use of modeling software and field work to verify and support the 
models. Permittees who are considering the use of Basin Plans to revise the default standards of 
one or more of the Core Elements are encouraged to contact Ecology early in the planning 
stage. 

Some examples of how Basin Plans can alter the Core Elements are given in within the guidance 
for each Core Element in the SWMMEW. See 2.4 Core Elements (CEs) in the SWMMEW. 
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