Chapter 1 - Introduction

1.1

Objective

The objective of this manual is to provide guidance on the measures
necessary to control the quantity and quality of stormwater produced by
new development and redevelopment such that they comply with water
quality standards and contribute to the protection of beneficial uses of the
receiving waters. The water quality standards include: Chapter 173-200
WAC, Water Quality Standards for Ground Waters of the State of
Washington; Chapter 173-201A, Water Quality Standards for Surface
Waters of the State of Washington; and Chapter 173-204, Sediment
Management Standards. Application of appropriate minimum
requirements and Best Management Practices (BMPs) identified in this
manual are necessary but sometimes insufficient measures to achieve the
objective. (See Section 1.7, Effects of Urbanization)

This manual establishes minimum requirements for development and
redevelopment projects of all sizes and provides guidance concerning how
to prepare and implement stormwater site plans. These requirements are,
in turn, satisfied by the application of BMPs from Volumes II through V.
Projects that follow this approach will apply reasonable, technology-based
BMPs and water quality-based BMPs to reduce the adverse impacts of
stormwater. This manual is applicable to all types of land development —
including residential, commercial, industrial, and roads. Manuals with a
more-specific focus, such as a Highway Runoff Manual, that have been
determined to be equivalent to this manual, may provide more appropriate
guidance to the intended audience.

Federal, state, and local permitting authorities with jurisdiction can require
more stringent measures that are deemed necessary to meet locally
established goals, state water quality standards, or other established
natural resource or drainage objectives.

This manual can also be helpful in identifying options for retrofitting
BMPs to existing development. Retrofitting stormwater BMPs into
existing developed areas will be necessary in many cases to meet federal
Clean Water Act and state Water Pollution Control Act (Chapter 90.48
RCW) requirements.

The Department of Ecology (Ecology) does not have guidance specifically
for retrofit situations (not including redevelopment situations).
Application of BMPs from this manual is encouraged. However, there can
be site constraints that make the strict application of these BMPs difficult.
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exceed 0.5 cfs at any one discharge point from a ditch for the 100-
year runoff event. Where flows at a particular ditch discharge
point were already concentrated under existing site conditions
(e.g., in a natural channel that crosses the roadway alignment), the
0.5-cfs limit would be in addition to the existing concentrated peak
flows.

Ditch discharge points with up to 0.2 cfs discharge for the peak
100-year flow shall use rock pads or dispersion trenches to
disperse flows. Ditch discharge points with between 0.2 and 0.5
cfs discharge for the 100-year peak flow shall use only dispersion
trenches to disperse flows.

Dispersion trenches shall be designed to accept surface flows (free
discharge) from a pipe, culvert, or ditch end, shall be aligned
perpendicular to the flowpath, and shall be minimum 2 feet by 2
feet in section, 50 feet in length, filled with %-inch to 1%-inch
washed rock, and provided with a level notched grade board (see
Figure 5.2). Manifolds may be used to split flows up to 2 cfs
discharge for the 100-year peak flow between up to 4 trenches.
Dispersion trenches shall have a minimum spacing of 50 feet.

. After being dispersed with rock pads or trenches, flows from ditch

discharge points must traverse a minimum of 100 feet of
undisturbed native vegetation before leaving the project site, or
entering an existing onsite channel carrying existing concentrated
flows across the road alignment.

Note: In order to provide the 100-foot flowpath length to an
existing channel, some roadway runoff may unavoidably enter the
channel undispersed. Also note that water quality treatment may
be waived for roadway runoff dispersed through 100 feet of
undisturbed native vegetation.

Flowpaths from adjacent discharge points must not intersect within

| the 100-foot flowpath lengths, and dispersed flow from a discharge

point must not be intercepted by another discharge point. To
enhance the flow control and water quality effects of dispersion,
the flowpath shall not exceed 15% slope, and shall be located
within designated open space.

Note: Runoff may be conveyed to an area meeting these flowpath
criteria.

Ditch discharge points shall be located a minimum of 100 feet
upgradient of steep slopes (i.e., slopes steeper than 40%), wetlands,
and streams.

. Where the Local Plan Approval Authority determines there is a

potential for significant adverse impacts downstream (e.g., erosive
steep slopes or existing downstream drainage problems),
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Design Guidelines

Roof Downspouts

Roof surfaces that comply with the downspout infiltration
requirements in VVolume 111, Chapter 3, are considered to be "fully
dispersed"” (i.e., zero percent effective imperviousness). All other roof
surfaces are considered to be "fully dispersed” (i.e., at or approaching
zero percent effective imperviousness) only if they are within a
threshold discharge area that is or will be more than 65% forested (or
native vegetative cover) and less than 10% impervious (total), AND if
they comply with the downspout dispersion requirements of BMP
T5.10, and have vegetated flow paths through native vegetation
exceeding 100 feet.

Driveway Dispersion

Driveway surfaces are considered to be "fully dispersed” if they are
within a threshold discharge area that is or will be more than 65%
forested (or native vegetative cover) and less than 10% impervious
(total), AND if they comply with the driveway dispersion BMPs —
BMP 5.11 and BMP T5.12 - and have flow paths through native
vegetation exceeding 100 feet. This also holds true for any driveway
surfaces that comply with the roadway dispersion BMPs described
below.

Roadway Dispersion BMPs

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

1. Roadway runoff dispersion is allowed only on rural neighborhood
collectors and local access streets. To the extent feasible,
driveways should be dispersed to the same standards as roadways
to ensure adequate water quality protection of downstream
resources.

2. The road section shall be designed to minimize collection and
concentration of roadway runoff. Sheet flow over roadway fill
slopes (i.e., where roadway subgrade is above adjacent right-of-
way) should be used wherever possible to avoid concentration.

3. When it is necessary to collect and concentrate runoff from the
roadway and adjacent upstream areas (e.g., in a ditch on a cut
slope), concentrated flows shall be incrementally discharged from
the ditch via cross culverts or at the ends of cut sections. These
incremental discharges of newly concentrated flows shall not
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5.3.3 Other Practices

The BMPs described in this section are other general practices for on-site
treatment of stormwater.

BMP T5.30 Full Dispersion

Purpose and Definition

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

Applications and Limitations

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

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

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

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

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

o All trees within the preserved area at the time of permit application
shall be retained, aside from approved timber harvest activities and the
removal of dangerous or diseased trees.

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

Start at the Source. Residential Site Planning & Design Guidance Manual
for Stormwater Quality Protection. Bay Area Stormwater Management
Agencies Association. January 1997.

Site Planning for Urban Stream Protection. Center for Watershed
Protection. December, 1995.

Better Site Design: A Handbook for Changing Development Rules in
Your Community. Center for Watershed Protection. August 1998.

http://www.stormwatercenter.net
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and maximize parking. Most require large impervious land coverage.
In recent years, new street standards have been gaining acceptance that
meet the access requirements of local residential streets while reducing
impervious land coverage. These standards generally create a new
class of street that is narrower than the current local street standard,
called an “access” street. An access street is intended only to provide
access to a limited number of residences.

Because street design is the greatest factor in a residential
development’s impact on stormwater quality, it is important that
designers, municipalities and developers employ street standards that
reduce impervious land coverage.

e Maximize Choices for Mobility - Given the costs of automobile use,
both in land area consumed and pollutants generated, maximizing
choices for mobility is a basic principle for environmentally
responsible site design. By designing residential developments to
promote alternatives to automobile use, a primary source of
stormwater pollution can be mitigated.

Bicycle lanes and paths, secure bicycle parking at community centers
and shops, direct, safe pedestrian connections, and transit facilities are
all site-planning elements that maximize choices for mobility.

e Use Drainage as a Design Element - Unlike conveyance storm drain
systems that hide water beneath the surface and work independently of
surface topography, a drainage system for stormwater infiltration or
dispersion can work with natural land forms and land uses to become a
major design element of a site plan.

By applying stormwater management techniques early in the site plan
development, the drainage system can suggest pathway alignments,
optimum locations for parks and play areas, and potential building
sites. In this way, the drainage system helps to generate urban form,
giving the development an integral, more aesthetically pleasing
relationship to the natural features of the site. Not only does the
integrated site plan complement the land, it can also save on
development costs by minimizing earthwork and expensive drainage
features.
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A basic site design principle for stormwater management is to
minimize these directly connected impervious areas. This can be done
by limiting overall impervious land coverage or by infiltrating and/or
dispersing runoff from these impervious areas.

Maximize Permeability - Within the development envelope, many
opportunities are available to maximize the permeability of new
construction. These include minimizing impervious areas, paving with
permeable materials, clustering buildings, and reducing the land
coverage of buildings by smaller footprints. All of these strategies
make more land available for infiltration and dispersion through
natural vegetation.

Clustered driveways, small visitor parking bays and other strategies
can also minimize the impact of transportation-related surfaces while
still providing adequate access.

Once site coverage is minimized through clustering and careful
planning, pavement surfaces can be selected for permeability. A patio
of brick-on-sand, for example, is more permeable than a large concrete
slab. Engineered soil/landscape systems are permeable ground covers
suitable for a wide variety of uses. Permeable/porous pavements can
be used in place of traditional concrete or asphalt pavements in many
low traffic applications.

Maximizing permeability at every possible opportunity requires the
integration of many small strategies. These strategies will be reflected
at all levels of a project, from site planning to materials selection. In
addition to the environmental and aesthetic benefits, a high-
permeability site plan may allow the reduction or elimination of
expensive runoff underground conveyance systems, flow control and
treatment facilities, yielding significant savings in development costs.

Build Narrower Streets - More than any other single element, street
design has a powerful impact on stormwater quantity and quality. In
residential development, streets and other transportation-related
structures typically can comprise between 60 and 70 percent of the
total impervious area, and, unlike rooftops, streets are almost always
directly connected to the stormwater conveyance system.

The combination of large, directly connected impervious areas,
together with the pollutants generated by automobiles, makes the street
network a principal contributor to stormwater pollution in residential
areas.

Street design is usually mandated by local municipal standards. These
standards have been developed to facilitate efficient automobile traffic
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BMP T5.21 Better Site Design

Purpose and Definition

Fundamental hydrological concepts and stormwater management concepts
can be applied at the site design phase that are:

more integrated with natural topography,
reinforce the hydrologic cycle,

more aesthetically pleasing, and

often less expensive to build.

A few site planning principles help to locate development on the least
sensitive portions of a site and accommodate residential land use while
mitigating its impact on stormwater quality.

Design Guidelines

Define Development Envelope and Protected Areas - The first step
in site planning is to define the development envelope. This is done by
identifying protected areas, setbacks, easements and other site features,
and by consulting applicable local standards and requirements. Site
features to be protected may include important existing trees, steep
slopes, erosive soils, riparian areas, or wetlands.

By keeping the development envelope compact, environmental
impacts can be minimized, construction costs can be reduced, and
many of the site’s most attractive landscape features can be retained.
In some cases, economics or other factors may not allow avoidance of
all sensitive areas. In these cases, care can be taken to mitigate the
impacts of development through site work and other landscape
treatments.

Minimize Directly Connected Impervious Areas - Impervious areas
directly connected to the storm drain system are the greatest
contributors to urban nonpoint source pollution. Any impervious
surface that drains into a catch basin or other conveyance structure is a
“directly connected impervious surface.” As stormwater runoff flows
across parking lots, roadways, and other paved areas, the oil, sediment,
metals, and other pollutants are collected and concentrated. If this
runoff is collected by a drainage structure and carried directly along
impervious gutters or in sealed underground pipes, it has no
opportunity for filtering by plant material or infiltration into the soil.

It also increases in velocity and amount, causing increased peak-flows
in the winter and decreased base-flows in the summer.
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o If feasible, the preserved area should be located downslope from the
building sites, since flow control and water quality are enhanced by
flow dispersion through duff, undisturbed soils, and native vegetation.

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

Maintenance

e Vegetation and trees should not be removed from the natural growth
retention area, except for approved timber harvest activities and the
removal of dangerous and diseased trees.
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5.3.2 Site Design BMPs

The two BMPs in this section are general practices for design and
maintenance at the site.

BMP T5.20 Preserving Natural Vegetation
Purpose and Definition

Preserving natural vegetation on-site to the maximum extent practicable
will minimize the impacts of development on stormwater runoff.
Preferably 65 percent or more of the development site should be protected
for the purposes of retaining or enhancing existing forest cover and
preserving wetlands and stream corridors.

Applications and Limitations

New development often takes place on tracts of forested land. In fact,
building sites are often selected because of the presence of mature trees.
However, unless sufficient care is taken and planning done, in the interval
between buying the property and completing construction much of this
resource is likely to be destroyed. The property owner is ultimately
responsible for protecting as many trees as possible, with their understory
and groundcover. This responsibility is usually exercised by agents, the
planners, designers and contractors. It takes 20 to 30 years for newly
planted trees to provide the benefits for which trees are so highly valued.

Forest and native growth areas allow rainwater to naturally percolate into
the soil, recharging ground water for summer stream flows and reducing
surface water runoff that creates erosion and flooding. Conifers can hold
up to about 50 percent of all rain that falls during a storm. Twenty to 30
percent of this rain may never reach the ground but evaporates or is taken
up by the tree. Forested and native growth areas also may be effective as
stormwater buffers around smaller developments.

On lots that are one acre or greater, preservation of 65 percent or more of
the site in natural vegetation will allow the use of full dispersion
techniques presented in BMP T5.30. Sites that can fully disperse are not
required to provide runoff treatment or flow control facilities.

Design Guidelines

e The preserved area should be situated to minimize the clearing of
existing forest cover, to maximize the preservation of wetlands, and to
buffer stream corridors.

e The preserved area should be placed in a separate tract or protected
through recorded easements for individual lots.
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More than one method may be used on different portions of the same
site. Soil that already meets the depth and organic matter quality
standards, and is not compacted, does not need to be amended.

Planning/Permitting/Inspection/Verification Guidelines & Procedures

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

Maintenance

e Soil quality and depth should be established toward the end of
construction and once established, should be protected from
compaction, such as from large machinery use, and from erosion.

e Soil should be planted and mulched after installation.

e Plant debris or its equivalent should be left on the soil surface to
replenish organic matter.

e |t should be possible to reduce use of irrigation, fertilizers, herbicides
and pesticides. These activities should be adjusted where possible,
rather than continuing to implement formerly established practices.

Flow Reduction Credits

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

BMP T5.10 Downspout Diversion

BMP T5.11 Concentrated Flow Dispersion

BMP T5.12 Sheet Flow Dispersion

Chapter 111, Appendix I11-C, Section 7.5: Reverse Slope Sidewalks
Chapter 111, Appendix I11-C, Section 7.2.4: Road projects
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original undisturbed soil. The topsoil layer shall have a minimum
depth of eight inches except where tree roots limit the depth of
incorporation of amendments needed to meet the criteria. Subsoils
below the topsoil layer should be scarified at least 4 inches with
some incorporation of the upper material to avoid stratified layers,
where feasible.

Planting beds must be mulched with 2 inches of organic material

Quality of compost and other materials used to meet the organic
content requirements:

a. The organic content for “pre-approved” amendment rates can
be met only using compost that meets the definition of
“composted materials” in WAC 173-350-220. This code is
available online at:
http://www.ecy.wa.gov/programs/swfa/facilities/350.html

The compost must also have an organic matter content of 35%
to 65%, and a carbon to nitrogen ratio below 25:1.

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

b. Calculated amendment rates may be met through use of
composted materials as defined above; or other organic
materials amended to meet the carbon to nitrogen ratio
requirements, and meeting the contaminant standards of Grade
A Compost.

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

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

1.

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

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

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

Import topsoil mix of sufficient organic content and depth to meet
the requirements.
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BMP T5.13 Post-Construction Soil Quality and Depth
Purpose and Definition

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

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

Applications and Limitations

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

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

Design Guidelines

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

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

1. A topsoil layer with a minimum organic matter content of ten
percent dry weight in planting beds, and 5% organic matter content
in turf areas, and a pH from 6.0 to 8.0 or matching the pH of the
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Flow Credits

e Where BMPT5.12 is used to disperse runoff into an undisturbed
native landscape area or an area that meets BMP T5.13, the
impervious area may be modeled as landscaped area. This is done in
the WWHM by entering the impervious area into the” landscaped

area” field.
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BMP T5.12 Sheet Flow Dispersion
Purpose and Definition

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

Applications and Limitations

Flat or moderately sloping (<15% slope) impervious surfaces such as
driveways, sport courts, patios, and roofs without gutters; sloping cleared
areas that are comprised of bare soil, non-native landscaping, lawn, and/or
pasture; or any situation where concentration of flows can be avoided.

Design Guidelines

o See Figure 5.5 for details for driveways.

o A 2-foot-wide transition zone to discourage channeling should be
provided between the edge of the driveway pavement and the
downslope vegetation, or under building eaves. This may be an
extension of subgrade material (crushed rock), modular pavement,
drain rock, or other material acceptable to the Local Plan Approval
Authority.

o A vegetated buffer width of 10 feet of vegetation must be provided for
up to 20 feet of width of paved or impervious surface. An additional 5
feet of width must be added for each addition 20 feet of width or
fraction thereof.

e A vegetated buffer width of 25 feet of vegetation must be provided for
up to 150 feet of contributing cleared area (i.e., bare soil, non-native
landscaping, lawn, and/or pasture). Slopes within the 25-foot
minimum flowpath through vegetation should be no steeper than 8
percent. If this criterion cannot be met due to site constraints, the 25-
foot flowpath length must be increased 1.5 feet for each percent
increase in slope above 8%.

e No erosion or flooding of downstream properties may result.

« Runoff discharge toward landslide hazard areas must be evaluated by a
geotechnical engineer or a qualified geologist. The discharge point
may not be placed on or above slopes greater than 20% or above
erosion hazard areas without evaluation by a geotechnical engineer or
qualified geologist and approval by the Local Plan Approval
Authority.

o For sites with septic systems, the discharge point must be
downgradient of the drainfield primary and reserve areas. This
requirement may be waived by the Local Plan Approval Authority if
site topography clearly prohibits flows from intersecting the drainfield.
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BMP T5.11 Concentrated Flow Dispersion
Purpose and Definition

Dispersion of concentrated flows from driveways or other pavement
through a vegetated pervious area attenuates peak flows by slowing entry
of the runoff into the conveyance system, allows for some infiltration, and
provides some water quality benefits. See Figure 5.4.

Applications and Limitations

Any situation where concentrated flow can be dispersed through
vegetation.

Dispersion for driveways will generally only be effective for single-
family residences on large lots and in rural short plats. Lots proposed
by short plats in urban areas will generally be too small to provide
effective dispersion of driveway runoff.

Figure 5.4 shows two possible ways of spreading flows from steep
driveways.

Design Guidelines

A vegetated flowpath of at least 50 feet should be maintained between
the discharge point and any property line, structure, steep slope,
stream, lake, wetland, lake, or other impervious surface.

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

A pad of crushed rock (2 feet wide by 3 feet long by 6 inches deep)
shall be placed at each discharge point.

No erosion or flooding of downstream properties may result.

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

For sites with septic systems, the discharge point should be
downgradient of the drainfield primary and reserve areas. This
requirement may be waived by the Local Plan Approval Authority if
site topography clearly prohibits flows from intersecting the drainfield.

Flow Credits

Where BMP T5.11 is used to disperse runoff into an undisturbed
native landscape area or an area that meets BMP T5.13, and the
vegetated flow path is at least 50 feet, the impervious area may be
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e Runoff discharged towards landslide hazard areas must be evaluated
by a geotechnical engineer or qualified geologist. The discharge point
may not be placed on or above slopes greater than 20% or above
erosion hazard areas without evaluation by a geotechnical engineer or
qualified geologist and jurisdiction approval.

e For sites with septic systems, the discharge point must be
downgradient of the drainfield primary and reserve areas. This
requirement can be waived by the jurisdiction's permit review staff if
site topography will clearly prohibit flows from intersecting the
drainfield.

Additional Design Criteria for Splashblocks

In general, if the ground is sloped away from the foundation, and there is
adequate vegetation and area for effective dispersion, splashblocks will
adequately disperse storm runoff. If the ground is fairly level, if the
structure includes a basement, or if foundation drains are proposed,
splashblocks with downspout extensions may be a better choice because
the discharge point is moved away from the foundation. Downspout
extensions can include piping to a splashblock/discharge point a
considerable distance from the downspout, as long as the runoff can travel
through a well-vegetated area as described below.

The following conditions must be met to use splashblocks:

e A vegetated flowpath of at least 50 feet must be maintained between
the discharge point and any property line, structure, steep slope,
stream, wetland, lake, or other impervious surface. Sensitive area
buffers may count toward flowpath lengths.

e A maximum of 700 square feet of roof area may drain to each
splashblock.

e A splashblock or a pad of crushed rock (2 feet wide by 3 feet long by 6
inches deep) shall be placed at each downspout discharge point.

e No erosion or flooding of downstream properties may result.

e Runoff discharged towards landslide hazard areas must be evaluated
by a geotechnical engineer or qualified geologist. Splashblocks may
not be placed on or above slopes greater than 20% or above erosion
hazard areas without evaluation by a geotechnical engineer or
qualified geologist and approval by the Local Plan Approval
Authority.

e For sites with septic systems, the discharge point must be downslope
of the primary and reserve drainfield areas. This requirement can be
waived by the Local Plan Approval Authority if site topography
clearly prohibits flows from intersecting the drainfield.
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Figure 5.3 — Typical Downspout Splashblock Dispersion

Additional Design Criteria for Dispersion Trenches

A vegetated flowpath of at least 25 feet in length must be maintained
between the outlet of the trench and any property line, structure,
stream, wetland, or impervious surface. A vegetated flowpath of at
least 50 feet in length must be maintained between the outlet of the
trench and any steep slope. Sensitive area buffers may count towards
flowpath lengths.

Trenches serving up to 700 square feet of roof area may be simple 10-
foot-long by 2-foot wide gravel filled trenches as shown on Figure 5-1.
For roof areas larger than 700 square feet, a dispersion trench with
notched grade board as shown in Figure 5-2 may be used as approved
by the Local Plan Approval Authority. The total length of this design
must provide at least 10 feet of trench per 700 square feet of roof area
and not exceed 50 feet.

A setback of at least 5 feet must be maintained between any edge of
the trench and any structure or property line.

No erosion or flooding of downstream properties may result.
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splashblocks are allowed below. See Figure 5.3 for a typical
splashblock.

Splashblocks may be used for downspouts discharging to a vegetated
flowpath at least 50 feet in length as measured from the downspout to
the downstream property line, structure, sensitive steep slope, stream,
wetland, or other impervious surface. Sensitive area buffers may
count toward flowpath lengths. The vegetated flowpath must be
covered with well-established lawn or pasture, landscaping with well-
established groundcover, or native vegetation with natural
groundcover. The groundcover shall be dense enough to help disperse
and infiltrate flows and to prevent erosion.

If the vegetated flowpath (measured as defined above) is less than 25
feet on a subdivision single-family lot, a perforated stub-out
connection may be used in lieu of downspout dispersion (See Volume
111, Chapter 3). A perforated stub-out may also be used where
implementation of downspout dispersion might cause erosion or
flooding problems, either on site or on adjacent lots. This provision
might be appropriate, for example, for lots constructed on steep hills
where downspout discharge could be cumulative and might pose a
potential hazard for lower lying lots, or where dispersed flows could
create problems for adjacent offsite lots. This provision does not apply
to situations where lots are flat and onsite downspout dispersal would
result in saturated yards.

Note: For all other types of projects, the use of a perforated stub-out
in lieu of downspout dispersion shall be as determined by the Local
Plan Approval Authority.

5-4
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5.3.1 Dispersion and Soil Quality BMPs (Required for Manual
Equivalency)

The following BMPs pertain to dispersion and soil quality applications.

BMP T5.10 Downspout Dispersion
Purpose and Definition

Downspout dispersion BMPs are splashblocks or gravel-filled trenches
that serve to spread roof runoff over vegetated pervious areas. Dispersion
attenuates peak flows by slowing entry of the runoff into the conveyance
system, allows for some infiltration, and provides some water quality
benefits.

Applications and Limitations

e Downspout dispersion is required on all subdivision single family lots
which meet one of the following criteria:

1. Lots greater than or equal to 22,000 square feet where downspout
infiltration is not being provided according to the requirements in
Volume Il1, Chapter 3.

2. Lots smaller than 22,000 square feet where soils are not suitable
for downspout infiltration as determined in VVolume I11, Chapter 3
and where the design criteria below can be met.

e All other projects required to apply Roof Downspout BMPs must
provide downspout dispersion if downspout infiltration is not feasible
or applicable as determined in VVolume 111, Chapter 3, and if the design
criteria below can be met.

Flow Credit for Roof Downspout Dispersion

If roof runoff is dispersed according to the requirements of this section on
single-family lots greater than 22,000 square feet, and the vegetative
flowpath® is 50 feet or larger through undisturbed native landscape or
lawn/landscape area that meets BMP T5.13, the designer may click on the
“Credits” button in the WWHM and enter the percent of roof area that is
being dispersed.

General Design Guidelines

e Dispersion trenches designed as shown in the Figures 5.1 and 5.2 shall
be used for all downspout dispersion applications except where

“ Vegetative flow path is measured from the downspout or dispersion system discharge point to the downstream
property line, stream, wetland, or other impervious surface.
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Projects shall employ these BMPs to infiltrate, disperse, and retain
stormwater runoff on site to the maximum extent practicable without
causing flooding or erosion impacts. Sites that can fully infiltrate (see
Volume I11, Chapter 3) or fully disperse (see BMP T5.30) are not required
to provide runoff treatment or flow control facilities. Full dispersion
credit is limited to sites with a maximum of 10% effective impervious area
that is dispersed through 65% of the site maintained in natural vegetation.

Impervious surfaces that are not fully dispersed should be partially
dispersed to the maximum extent practicable and then hydrologically
modeled. If the model predicts that there will be a 0.1 cfs or greater
increase in the 100-year return frequency flow, or if certain thresholds of
impervious surfaces or converted pervious surfaces are exceeded within a
threshold discharge area (see Volume 1, Table 2.2), then a flow control
facility is required. Also, a treatment facility is required if the thresholds
in Table 2.1 of Volume 1 are exceeded.

Note:

Sections 5.3.3. and 5.3.4. have been deleted. The reader is
directed to Low Impact Development Technical Guidance
Manual for Puget Sound, authored by the Washington State
University Cooperative Extension and published by the Puget
Sound Water Quality Action Team. The document is available
at the following websites:

http://www.psat.wa.gov/Publications/Publications.htm

http://www.pierce.wsu.edu

Also, the reader is directed to Appendix C in Volume Il of this
manual where directions are given concerning flow reduction
credits for using low impact development BMP’s.
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Chapter 5 - On-Site Stormwater Management

Note: Figures 5.1 through 5.5 are courtesy of King County

5.1

5.2

5.3

Purpose

This Chapter presents the methods for analysis and design of on-site
stormwater management Best Management Practices (BMPs). Many of
these BMPs, although being used elsewhere, are new locally. Efforts are
underway to further develop these “low impact development” concepts in
Western Washington. Ecology will update these BMPs as local
standards are established.

Application

The On-Site Stormwater Management BMPs presented in this Chapter
have application to treatment situations specified in Volume V, Chapter 3.

On-site BMPs focus on minimization of impervious surface area, the use
of infiltration, and dispersion through on-site vegetation for stormwater
runoff flow control and treatment.

Most of the BMPs serve to control runoff flow rate as well as to provide
runoff treatment. Non-pollution generating surfaces, such as rooftops and
patios, may also use the infiltration BMPs contained in Volume 3, Section
3.1, which provide flow control only. Pollution-generating surfaces, such
as driveways, small parking lots, and landscaping, must use on-site BMPs
to provide some water quality treatment.

Best Management Practices for On-Site Stormwater
Management

The following On-Site Stormwater Management BMPs are included in
this Chapter:

Section 5.3.1 - Dispersion and Soil Quality BMPs
(Required for Manual Equivalency)

BMP T5.10 Downspout Dispersion

BMP T5.11 Concentrated Flow Dispersion

BMP T5.12 Sheet Flow Dispersion

BMP T5.13 Post-Construction Soil Quality and Depth

Section 5.3.2 - Site Design BMPs

BMP T5.20 Preserving Natural Vegetation
BMP T5.21 Better Site Design

BMP T5.30 Full Dispersion

February 2005
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Construction Stormwater Pollution Prevention Plan Checklist

Project Name:
City Reference No.

5. Erosion and Sediment Control Facilities

____a. Show the locations of sediment trap(s), pond(s), pipes and structures.

____b. Dimension pond berm widths and inside and outside pond slopes.

____c. Indicate the trap/pond storage required and the depth, length, and width dimensions.
____d. Provide typical section views through pond and outlet structure.

____e. Provide typical details of gravel cone and standpipe, and/or other filtering devices.
____f. Detail stabilization techniques for outlet/inlet.

___ . Detail control/restrictor device location and details.

____h. Specify mulch and/or recommended cover of berms and slopes.

____ 1. Provide rock specifications and detail for rock check dam(s), if applicable.

____J. Specify spacing for rock check dams as required.

____ k. Provide front and side sections of typical rock check dams.

____ L. Indicate the locations and provide details and specifications for silt fabric.

____m. Locate the construction entrance and provide a detail.

6. Detailed Drawings

____a. Any structural practices used that are not referenced in the Ecology Manual should be
explained and illustrated with detailed drawings.

7. Other Pollutant BMPs

____a. Indicate on the site plan the location of BMPs to be used for the control of pollutants
other than sediment, e.g. concrete wash water.

8. Monitoring Locations

____a. Indicate on the site plan the water quality sampling locations to be used for monitoring
water quality on the construction site, if applicable.
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Construction Stormwater Pollution Prevention Plan Checklist

Project Name:
City Reference No.

Section Il - Erosion and Sediment Control Plans

1. General

____a. Vicinity Map
___ b.City of Clearing and Grading Approval Block
____C. Erosion and Sediment Control Notes

2. Site Plan

____a. Legal description of subject property.

____b. North Arrow

____c. Indicate boundaries of existing vegetation, e.g. tree lines, pasture areas, etc.

____d. Identify and label areas of potential erosion problems.

____e. ldentify any on-site or adjacent surface waters, critical areas and associated buffers.

____f. Identify FEMA base flood boundaries and Shoreline Management boundaries (if
applicable)

____g. Show existing and proposed contours.

____h. Indicate drainage basins and direction of flow for individual drainage areas.

____I. Label final grade contours and identify developed condition drainage basins.

____J. Delineate areas that are to be cleared and graded.

___ k. Show all cut and fill slopes indicating top and bottom of slope catch lines.

3. Conveyance Systems

____a. Designate locations for swales, interceptor trenches, or ditches.

____b. Show all temporary and permanent drainage pipes, ditches, or cut-off trenches required
for erosion and sediment control.

____c. Provide minimum slope and cover for all temporary pipes or call out pipe inverts.

____d. Show grades, dimensions, and direction of flow in all ditches, swales, culverts and pipes.

____e. Provide details for bypassing off-site runoff around disturbed areas.

___f. Indicate locations and outlets of any dewatering systems.

4. Location of Detention BMPs

____a. ldentify location of detention BMPs.
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Construction Stormwater Pollution Prevention Plan Checklist

Project Name:
City Reference No.

9. Construction Schedule

____|. Provide a proposed construction schedule.

I1. Wet Season Construction Activities
a. Proposed wet season construction activities.
b. Proposed wet season construction restraints for environmentally sensitive/critical

areas.

10. Financial/Ownership Responsibilities

a. ldentify the property owner responsible for the initiation of bonds and/or other financial

securities.
____b. Describe bonds and/or other evidence of financial responsibility for liability associated

with erosion and sedimentation impacts.

11. Engineering Calculations

___1. Provide Design Calculations.
____a. Sediment Ponds/Traps
___b. Diversions

____ €. Waterways
____d. Runoff/Stormwater Detention Calculations

February 2005 Volume Il — Construction Stormwater Pollution Prevention
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Construction Stormwater Pollution Prevention Plan Checklist

Project Name:
City Reference No.

4. Adjacent Areas
____|. Description of adjacent areas which may be affected by site disturbance

____a. Streams

___ b. Lakes

___ C. Wetlands

____d. Residential Areas
____e.Roads

____f. Other

____11. Description of the downstream drainage path leading from the site to the receiving body
of water. (Minimum distance of 400 yards.)

5. Critical Areas

___a. Description of critical areas that are on or adjacent to the site.
____b. Description of special requirements for working in or near critical areas.

6. Soils

____ Description of on-site soils.
____a. Soil name(s)
____b. Soil mapping unit
____ . Erodibility
___d. Settleability
____e. Permeability
____f. Depth
0. Texture
____h. Soil Structure

7. Erosion Problem Areas
___ Description of potential erosion problems on site.
8. Construction Phasing

____a. Construction sequence
____b. Construction phasing (if proposed)
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Construction Stormwater Pollution Prevention Plan Checklist

Project Name:
City Reference No.
Review Date:

On-site Inspection Review Date:
Construction SWPPP Reviewer:

Section | — Construction SWPPP Narrative

1. Construction Stormwater Pollution Prevention Elements

____a. Describe how each of the Construction Stormwater Pollution Prevention Elements has
been addressed though the Construction SWPPP.

____b. Identify the type and location of BMPs used to satisfy the required element.

____ €. Written justification identifying the reason an element is not applicable to the proposal.

12 Required Elements - Construction Stormwater Pollution Prevention Plan

Mark Clearing Limits.
Establish Construction Access.
Control Flow Rates.
Install Sediment Controls.
Stabilize Soils.
Protect Slopes.
Protect Drain Inlets.
Stabilize Channels and Outlets.
Control Pollutants.
___10. Control De-Watering.

11.  Maintain BMPs
12, Manage the Project.

CoNoORWLNE

2. Project Description

____a. Total project area.

____b. Total proposed impervious area.

___c. Total proposed area to be disturbed, including off-site borrow and fill areas.
____d. Total volumes of proposed cut and fill.

3. Existing Site Conditions
____a. Description of the existing topography.

____b. Description of the existing vegetation.
___c. Description of the existing drainage.
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« Detailed drawings - Any structural practices used that are not
referenced in this manual or other local manuals should be explained
and illustrated with detailed drawings.

« Other pollutant BMPs - Indicate on the site map the location of BMPs
to be used for the control of pollutants other than sediment.

« Monitoring locations - Indicate on the site map the water quality
sampling locations, if required by the local permitting authority or the
Department of Ecology. Sampling stations shall be located in
accordance with applicable permit requirements.

« Standard notes are suggested in Appendix I1-A. Notes addressing
construction phasing and scheduling shall be included on the drawings.
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11. Existing unique or valuable vegetation and the vegetation that is to
be preserved.

12. Cut and fill slopes indicating top and bottom of slope catch lines.
13. Stockpile, waste storage, and vehicle storage/maintenance areas.

14. Total cut and fill quantities and the method of disposal for excess
material.

Conveyance systems - Show on the site map the following temporary
and permanent conveyance features:

1. Locations for swales, interceptor trenches, or ditches.

2. Drainage pipes, ditches, or cut-off trenches associated with erosion
and sediment control and stormwater management.

3. Temporary and permanent pipe inverts and minimum slopes and
cover.

4. Grades, dimensions, and direction of flow in all ditches and
swales, culverts, and pipes.

5. Details for bypassing off-site runoff around disturbed areas.
6. Locations and outlets of any dewatering systems.

Location of detention BMPs - Show on the site map the locations of
stormwater detention BMPs.

Erosion and Sediment Control (ESC) BMPs - Show on the site map all
major structural and nonstructural ESC BMPs including:

1.  The location of sediment pond(s), pipes and structures.

2. Dimension pond berm widths and inside and outside pond
slopes.

3. The trap/pond storage required and the depth, length, and width
dimensions.

Typical section views through pond and outlet structure.

Typical details of gravel cone and standpipe, and/or other
filtering devices.

6.  Stabilization technique details for inlets and outlets.

7. Control/restrictor device location and details.

8.  Stabilization practices for berms, slopes, and disturbed areas.
9.  Rock specifications and detail for rock check dam, if used.
10. Spacing for rock check dams as required.

11. Front and side sections of typical rock check dams.

12. The location, detail, and specification for silt fence.

13. The construction entrance location and a detail.
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continue during the wet season and how the transport of sediment from
the construction site to receiving waters will be prevented.

« Financial/ownership responsibilities - Describe ownership and
obligations for the project. Include bond forms and other evidence of
financial responsibility for environmental liabilities associated with
construction.

o Engineering calculations — Attach any calculations made for the design
of such items as sediment ponds, diversions, and waterways, as well as
calculations for runoff and stormwater detention design (if applicable).
Engineering calculations must bear the signature and stamp of an
engineer licensed in the state of Washington.

o Avresponsible, certified erosion control specialist shall be identified.
Telephone and/or pager numbers should be included.

3.3.2

Drawings

« Vicinity map - Provide a map with enough detail to identify the
location of the construction site; adjacent roads; and receiving waters.

o Site map - Provide a site map(s) showing the following features. The
site map requirements may be met using multiple plan sheets for ease
of legibility.

1.

o U A W N

10.

A legal description of the property boundaries or an illustration of
property lines (including distances) in the drawings.

The direction of north in relation to the site.
Existing structures and roads, if present.

The boundaries of and label the different soil types.
Avreas of potential erosion problems.

Any on-site and adjacent surface waters, critical areas, their
buffers, FEMA base flood boundaries, and Shoreline Management
boundaries.

Existing contours and drainage basins and the direction of flow for
the different drainage areas.

Final and interim grade contours as appropriate, drainage basins,
and the direction of stormwater flow during and upon completion
of construction.

Avreas of soil disturbance, including all areas affected by clearing,
grading and excavation.

Locations where stormwater discharges to surface waters during
and upon completion of construction.
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3.3

Construction SWPPP Requirements

The Construction SWPPP shall consist of two parts: a narrative and the
drawings. The following two sections describe the contents of the
narrative and the drawings. A checklist is included that can be used as a
quick reference to determine if all the major items are included in the
Construction SWPPP.

3.3.1 Narrative

e Twelve (12) Elements — Describe how the Construction SWPPP
addresses each of the 12 required elements. Include the type and
location of BMPs used to satisfy the required element. If an element is
not applicable to a project, provide a written justification for why it is
not necessary.

e Project description - Describe the nature and purpose of the
construction project. Include the total size of the area, any increase in
existing impervious area; the total area expected to be disturbed by
clearing, grading, excavation or other construction activities, including
off-site borrow and fill areas; and the volumes of grading cut and fill
that are proposed.

« Existing site conditions - Describe the existing topography, vegetation,
and drainage. Include a description of any structures or development
on the parcel including the area of existing impervious surfaces.

e Adjacent areas - Describe adjacent areas, including streams, lakes,
wetlands, residential areas, and roads that might be affected by the
construction project. Provide a description of the downstream
drainage leading from the site to the receiving body of water.

o Critical areas - Describe areas on or adjacent to the site that are
classified as critical areas. Critical areas that receive runoff from the
site shall be described up to ¥ mile away. The distance may be
increased by the Plan Approval Authority. Describe special
requirements for working near or within these areas.

e Soil - Describe the soil on the site, giving such information as soil
names, mapping unit, erodibility, settleability, permeability, depth,
texture, and soil structure.

e Potential erosion problem areas - Describe areas on the site that have
potential erosion problems.

e Construction phasing - Describe the intended sequence and timing of
construction activities any proposed construction phasing.

« Construction schedule - Describe the construction schedule. If the
schedule extends into the wet season, describe what activities will

February 2005
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the entire project, including the utilities, when preparing the
Construction SWPPP.

Inspection and Monitoring

All BMPs shall be inspected, maintained, and repaired as needed to
assure continued performance of their intended function. Site
inspections shall be conducted a person who is knowledgeable in the
principles and practices of erosion and sediment control. The person
must have the skills to 1) assess the site conditions and construction
activities that could impact the quality of stormwater, and 2) assess the
effectiveness of erosion and sediment control measures used to control
the quality of stormwater discharges.

For construction sites one acre or larger that discharge stormwater to
surface waters of the state, a Certified Erosion and Sediment Control
Specialist shall be identified in the Construction SWPPP and shall be
on-site or on-call at all times. Certification may be obtained through an
approved training program that meets the erosion and sediment control
training standards established by Ecology.

Whenever inspection and/or monitoring reveals that the BMPs
identified in the Construction SWPPP are inadequate, due to the actual
discharge of or potential to discharge a significant amount of any
pollutant, appropriate BMPs or design changes shall be implemented
as soon as possible.

Maintaining an Updated Construction SWPPP

The Construction SWPPP shall be retained on-site or within
reasonable access to the site.

The SWPPP shall be modified whenever there is a change in the
design, construction, operation, or maintenance at the construction site
that has, or could have, a significant effect on the discharge of
pollutants to waters of the state.

The SWPPP shall be modified if, during inspections or investigations
conducted by the owner/operator, or the applicable local or state
regulatory authority, it is determined that the SWPPP is ineffective in
eliminating or significantly minimizing pollutants in stormwater
discharges from the site. The SWPPP shall be modified as necessary to
include additional or modified BMPs designed to correct problems
identified. Revisions to the SWPPP shall be completed within seven
(7) days following the inspection.
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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.

Seasonal Work Limitations

From October 1 through April 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 local permitting authority shall take
enforcement action - such as a notice of violation, administrative
order, penalty, or stop-work order under the following circumstances:

— If, during the course of any construction activity or soil disturbance
during the seasonal limitation period, sediment leaves the
construction site causing a violation of the surface water quality
standard; or

— If clearing and grading limits or erosion and sediment control
measures shown in the approved plan are not maintained.

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

1. Routine maintenance and necessary repair of erosion and sediment
control BMPs;

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 surface
water runoff within the site in approved and installed erosion and
sediment control facilities.

Coordination with Utilities and Other Contractors

The primary project proponent shall evaluate, with input from utilities
and other contractors, the stormwater management requirements for

February 2005
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e Highly turbid or contaminated dewatering water from construction
equipment operation, clamshell digging, concrete tremie pour, or work
inside a cofferdam, shall be handled separately from stormwater.

o Other disposal options, depending on site constraints, may include:
1. infiltration

2. transport offsite in a vehicle, such as a vacuum flush truck, for
legal disposal in a manner that does not pollute state waters,

3. Ecology-approved on-site chemical treatment or other suitable
treatment technologies,

4. sanitary sewer discharge with local sewer district approval, if there
is no other option, or

5. use of a sedimentation bag with outfall to a ditch or swale for small
volumes of localized dewatering.

Element #11: Maintain BMPs

o All temporary and permanent erosion and sediment control BMPs
shall be maintained and repaired as needed to assure continued
performance of their intended function. Maintenance and repair shall
be conducted in accordance with BMP specifications.

o All temporary erosion and sediment control BMPs shall be removed
within 30 days after final site stabilization is achieved or after the
temporary BMPs are no longer needed. Trapped sediment shall be
removed or stabilized on site. Disturbed soil resulting from removal of
BMPs or vegetation shall be permanently stabilized.

Element #12: Manage the Project
e Phasing of Construction.

Development projects shall be phased where feasible in order to
prevent soil erosion and, to the maximum extent practicable, the
transport of sediment from the site during construction. Revegetation
of exposed areas and maintenance of that vegetation shall be an
integral part of the clearing activities for any phase.

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. When establishing these permitted
clearing and grading areas, consideration should be given to
minimizing removal of existing trees and minimizing
disturbance/compaction of native soils except as needed for building
purposes. These permitted clearing and grading areas and any other
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Maintenance and repair of heavy equipment and vehicles involving oil
changes, hydraulic system drain down, solvent and de-greasing
cleaning operations, fuel tank drain down and removal, and other
activities which may result in discharge or spillage of pollutants to the
ground or into stormwater runoff must be conducted using spill
prevention measures, such as drip pans. Contaminated surfaces shall be
cleaned immediately following any discharge or spill incident.
Emergency repairs may be performed on-site using temporary plastic
placed beneath and, if raining, over the vehicle.

Wheel wash or tire bath wastewater shall be discharged to a separate
on-site treatment system or to the sanitary sewer.

Application of agricultural chemicals, including fertilizers and
pesticides, shall be conducted in a manner and at application rates that
will not result in loss of chemical to stormwater runoff. Manufacturers’
recommendations for application rates and procedures shall be
followed.

BMPs shall be used to prevent or treat contamination of stormwater
runoff by pH modifying sources. These sources include, but are not
limited to, bulk cement, cement kiln dust, fly ash, new concrete
washing and curing waters, waste streams generated from concrete
grinding and sawing, exposed aggregate processes, and concrete
pumping and mixer washout waters. Stormwater discharges shall not
cause or contribute to a violation of the water quality standard for pH
in the receiving water.

Construction sites with significant concrete work shall adjust the pH of
stormwater if necessary to prevent violations of water quality
standards.

Suggested BMPs

BMP C151: Concrete Handling

BMP C152: Sawcutting and Surfacing Pollution Prevention
See Volume IV — Source Control BMPs

Element #10: Control De-Watering

Foundation, vault, and trench de-watering water, which have similar
characteristics to stormwater runoff at the site, shall be discharged into
a controlled conveyance system prior to discharge to a sediment trap
or sediment pond. Channels must be stabilized, as specified in
Element #8.

Clean, non-turbid de-watering water, such as well-point ground water,
can be discharged to systems tributary to state surface waters, as
specified in Element #8, provided the de-watering flow does not cause
erosion or flooding of receiving waters. These clean waters should not
be routed through stormwater sediment ponds.
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Element #7: Protect Drain Inlets

e All storm drain inlets made operable during construction shall be
protected so that stormwater runoff does not enter the conveyance
system without first being filtered or treated to remove sediment.

o All approach roads shall be kept clean. Sediment and street wash
water shall not be allowed to enter storm drains without prior and
adequate treatment unless treatment is provided before the storm drain
discharges to waters of the state.

e Inlets should be inspected weekly at a minimum and daily during
storm events. Inlet protection devices should be cleaned or removed
and replaced when sediment has filled one-third of the available
storage (unless a different standard is specified by the product
manufacturer).

e Suggested BMPs
BMP C220: Storm Drain Inlet Protection

Element #8: Stabilize Channels and Outlets

« All temporary on-site conveyance channels shall be designed,
constructed and stabilized to prevent erosion from the expected peak
10 minute velocity of flow from a Type 1A, 10-year, 24-hour
frequency storm for the developed condition. Alternatively, the 10-
year, 1-hour flow rate indicated by an approved continuous runoff
model, increased by a factor of 1.6, may be used.

o Stabilization, including armoring material, adequate to prevent erosion
of outlets, adjacent streambanks, slopes, and downstream reaches shall
be provided at the outlets of all conveyance systems.

e Suggested BMPs
BMP C202: Channel Lining
BMP C209: QOutlet Protection

Element #9: Control Pollutants

e All pollutants, including waste materials and demolition debris, that
occur onsite shall be handled and disposed of in a manner that does not
cause contamination of stormwater. Woody debris may be chopped
and spread on site.

o Cover, containment, and protection from vandalism shall be provided
for all chemicals, liquid products, petroleum products, and non-inert
wastes present on the site (see Chapter 173-304 WAC for the definition
of inert waste). On-site fueling tanks shall include secondary
containment.
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Element #6: Protect Slopes

Design and construct cut and fill slopes in a manner that will minimize
erosion.

Consider soil type and its potential for erosion.

Reduce slope runoff velocities by reducing continuous length of slope
with terracing and diversions, reduce slope steepness, and roughen
slope surface.

Off-site stormwater (run-on) shall be diverted away from slopes and
disturbed areas with interceptor dikes and/or swales. Off-site
stormwater should be managed separately from stormwater generated
on the site.

At the top of slopes, collect drainage in pipe slope drains or protected
channels to prevent erosion. Temporary pipe slope drains shall handle
the peak flow from a 10 year, 24 hour event assuming a Type 1A
rainfall distribution. Alternatively, the 10-year and 25-year, 1-hour
flow rates indicated by an approved continuous runoff model,
increased by a factor of 1.6, may be used. Consult the local drainage
requirements for sizing permanent pipe slope drains.

Provide drainage to remove ground water intersecting the slope
surface of exposed soil areas.

Excavated material shall be placed on the uphill side of trenches,
consistent with safety and space considerations.

Check dams shall be placed at regular intervals within channels that
are cut down a slope.

Stabilize soils on slopes, as specified in Element #5.

Suggested BMPs

BMP C120: Temporary and Permanent Seeding
BMP C130: Surface Roughening

BMP C131: Gradient Terraces

BMP C200: Interceptor Dike and Swale

BMP C201: Grass-Lined Channels

BMP C204: Pipe Slope Drains

BMP C205: Subsurface Drains

BMP C206: Level Spreader

BMP C207: Check Dams

BMP C208: Triangular Silt Dike (Geotextile-Encased
Check Dam)
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These time limits may be adjusted by the local permitting authority if
it can be shown that the average time between storm events justifies a
different standard.

Soils shall be stabilized at the end of the shift before a holiday or
weekend if needed based on the weather forecast.

Applicable practices 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.

Soil stabilization measures should be appropriate for the time of year,
site conditions, estimated duration of use, and potential water quality
impacts that stabilization agents may have on downstream waters or
ground water.

Soil stockpiles must be stabilized from erosion, protected with
sediment trapping measures, and when possible, be located away from
storm drain inlets, waterways and drainage channels.

Linear construction activities, including right-of-way and easement
clearing, roadway development, pipelines, and trenching for utilities,
shall be conducted to meet the soil stabilization requirement.
Contractors shall install the bedding materials, roadbeds, structures,
pipelines, or utilities and re-stabilize the disturbed soils so that:

— from October 1 through April 30 no soils shall remain exposed and
unworked for more than 2 days and

- from May 1 to September 30, no soils shall remain exposed and
unworked for more than 7 days.

Suggested BMPs

BMP C120:
BMP C121:
BMP C122:
BMP C123:
BMP C124:
BMP C125:
BMP C126:
BMP C130:
BMP C131:
BMP C140:
BMP C180:

Prevention

Temporary and Permanent Seeding
Mulching

Nets and Blankets

Plastic Covering

Sodding

Topsoiling

Polyacrylamide for Soil Erosion Protection
Surface Roughening

Gradient Terraces

Dust Control

Small Project Construction Stormwater Pollution

Volume Il — Construction Stormwater Pollution Prevention
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Element #4: Install Sediment Controls

Prior to leaving a construction site or prior to discharge to an
infiltration facility, stormwater runoff from disturbed areas shall pass
through a sediment pond or other appropriate sediment removal BMP.
Runoff from fully stabilized areas may be discharged without a
sediment removal BMP, but must meet the flow control performance
standard of Element #3, bullet #1. Full stabilization means concrete or
asphalt paving; quarry spalls used as ditch lining; or the use of rolled
erosion products, a bonded fiber matrix product, or vegetative cover in
a manner that will fully prevent soil erosion. The Local Permitting
Authority shall inspect and approve areas fully stabilized by means
other than pavement or quarry spalls.

Sediment ponds, vegetated buffer strips, sediment barriers or filters,
dikes, and other BMPs intended to trap sediment on site shall be
constructed as one of the first steps in grading. These BMPs shall be
functional before other land disturbing activities take place.

Earthen structures such as dams, dikes, and diversions shall be seeded
and mulched according to the timing indicated in Element #5.

BMPs intended to trap sediment on site must be located in a manner to
avoid interference with the movement of juvenile salmonids
attempting to enter off-channel areas or drainages, often during non-
storm events, in response to rain event changes in stream elevation or
wetted area.

Suggested BMPs

BMP C230: Straw Bale Barrier

BMP C231: Brush Barrier

BMP C232: Gravel Filter Berm

BMP C233: Silt Fence

BMP C234: Vegetated Strip

BMP C235: Straw Wattles

BMP C240: Sediment Trap

BMP C241: Temporary Sediment Pond

BMP C250: Construction Stormwater Chemical Treatment
BMP C251: Construction Stormwater Filtration

Element #5: Stabilize Soils

All exposed and unworked soils shall be stabilized by application of
effective BMPs that protect the soil from the erosive forces of raindrop
impact, flowing water, and wind.

From October 1 through April 30, no soils shall remain exposed and
unworked for more than 2 days. From May 1 to September 30, no
soils shall remain exposed and unworked for more than 7 days. This
condition applies to all soils on site, whether at final grade or not.
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o If sediment is tracked off site, public roads shall be cleaned thoroughly
at the end of each day, or more frequently during wet weather, if
necessary to prevent sediment from entering waters of the state.
Sediment shall be removed from roads by shoveling or pickup
sweeping and shall be transported to a controlled sediment disposal
area. Street washing will be allowed only after sediment is removed in
this manner.

o Street wash wastewater shall be controlled by pumping back on site or
otherwise be prevented from discharging into systems tributary to state
surface waters.

e Suggested BMPs
BMP C105: Stabilized Construction Entrance
BMP C106: Wheel Wash
BMP C107: Construction Road/Parking Area Stabilization

Element #3: Control Flow Rates

o Properties and waterways downstream from development sites shall be
protected from erosion due to increases in the volume, velocity, and
peak flow rate of stormwater runoff from the project site, as required
by local plan approval authority.

o Downstream analysis is necessary if changes in offsite flows could
impair or alter conveyance systems, streambanks, bed sediment, or
aquatic habitat. See Chapter 3 for offsite analysis guidelines.

e Where necessary to comply with Minimum Requirement #7,
stormwater retention/detention facilities shall be constructed as one of
the first steps in grading. Detention facilities shall be functional prior
to construction of site improvements (e.g. impervious surfaces).

e The local permitting agency may require pond designs that provide
additional or different stormwater flow control if necessary to address
local conditions or to protect properties and waterways downstream
from erosion due to increases in the volume, velocity, and peak flow
rate of stormwater runoff from the project site.

e If permanent infiltration ponds are used for flow control during
construction, these facilities should be protected from siltation during
the construction phase.

e Suggested BMPs
BMP C240: Sediment Trap
BMP C241: Temporary Sediment Pond
Refer to Volume 3, Detention Facilities, Infiltration Stormwater
Quantity and Flow Control
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Timing of the Project: An important consideration in selecting BMPs is
the timing and duration of the project. Projects that will proceed during
the wet season and projects that will last through several seasons must take
all necessary precautions to remain in compliance with the water quality
standards.

3.2.3 Step 3 - Construction SWPPP Development and
Implementation

After collecting and analyzing the data to determine the site limitations,
the planner can then develop a Construction SWPPP. Each of the 12
elements 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.

Element #1: Mark Clearing Limits

e Prior to 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.
These shall be clearly marked, both in the field and on the plans, to
prevent damage and offsite impacts.

o Plastic, metal, or stake wire fence may be used to mark the clearing
limits.

o The duff layer, native top soil, and natural vegetation shall be retained
in an undisturbed state to the maximum extent practicable. If it is not
practicable to retain the duff layer in place, it should be stockpiled on-
site, covered to prevent erosion, and replaced immediately upon
completion of the ground disturbing activities.

e Suggested BMPs
BMP C101: Preserving Natural Vegetation
BMP C102: Buffer Zones
BMP C103: High Visibility Plastic or Metal Fence
BMP C104: Stake and Wire Fence

Element #2: Establish Construction Access

« Construction vehicle access and exit shall be limited to one route, if
possible, or two for linear projects such as roadways where more than
one access is necessary for large equipment maneuvering.

e Access points shall be stabilized with a pad of quarry spalls or crushed
rock prior to traffic leaving the construction site to minimize the
tracking of sediment onto public roads.

e Wheel wash or tire baths should be located on site, if applicable.
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constructing an artificial drainage system. Man-made ditches and
waterways will become part of the erosion problem if they are not
properly stabilized. Care should also be taken to ensure that increased
runoff from the site will not erode or flood the existing natural drainage
system. Possible sites for temporary stormwater retention and detention
should be considered at this point.

Construction should be directed away from areas of saturated soil - areas
where ground water may be encountered - and critical areas where
drainage will concentrate. Preserve natural drainage patterns on the site.

Soils: Evaluate soil properties such as surface and subsurface runoff
characteristics, depth to impermeable layer, depth to seasonal ground
water table, permeability, shrink-swell potential, texture, settleability, and
erodibility. Develop the Construction SWPPP based on known soil
characteristics. Infiltration sites should be properly protected from clay
and silt which will reduce infiltration capacities.

Ground Cover: Ground cover is the most important factor in terms of
preventing erosion. Existing vegetation that can be saved will prevent
erosion better than constructed BMPs. Trees and other vegetation protect
the soil structure. If the existing vegetation cannot be saved, consider such
practices as phasing construction, temporary seeding, and mulching.
Phasing of construction involves stabilizing one part of the site before
disturbing another. In this way, the entire site is not disturbed at once.

Critical Areas: Critical areas may include flood hazard areas, mine
hazard areas, slide hazard areas, sole source aquifers, wetlands,
streambanks, fish-bearing streams, and other water bodies. Any critical
areas within or adjacent to the development should exert a strong
influence on land development decisions. Critical areas and their buffers
shall be delineated on the drawings and clearly flagged in the field. Chain
link fencing may be more useful than flagging to assure that equipment
operators stay out of critical areas. Only unavoidable work should take
place within critical areas and their buffers. Such unavoidable work will
require special BMPs, permit restrictions, and mitigation plans.

Adjacent Areas: An analysis of adjacent properties should focus on areas
upslope and downslope from the construction project. Water bodies that
will receive direct runoff from the site are a major concern. The types,
values, and sensitivities of and risks to downstream resources, such as
private property, stormwater facilities, public infrastructure, or aquatic
systems, should be evaluated. Erosion and sediment controls should be
selected accordingly.

Precipitation Records: Refer to Volume I11 to determine the required
rainfall records and the method of analysis for design of BMPs.
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« available water-holding capacity (in/in)
« the percent of organic matter

This information is typical for many published SCS soil surveys in
Washington State.

Ground Cover: Label existing vegetation on the drawing. Such features
as tree clusters, grassy areas, and unique or sensitive vegetation should be
shown. Unique vegetation may include existing trees above a given
diameter. Local requirements regarding tree preservation should be
investigated. In addition, existing denuded or exposed soil areas should be
indicated.

Critical Areas: Delineate critical areas adjacent to or within the site on
the drawing. Such features as steep slopes, streams, floodplains, lakes,
wetlands, sole source aquifers, and geologic hazard areas, etc., should be
shown. Delineate set backs and buffer limits for these features on the
drawings. Other related jurisdictional boundaries such as Shorelines
Management and the Federal Emergency Management Agency (FEMA)
base floodplain should also be shown on the drawings.

Adjacent Areas: Identify existing buildings, roads, and facilities adjacent
to or within the project site on the drawings. ldentify existing and
proposed utility locations, construction clearing limits and erosion and
sediment control BMPs on the drawings.

Existing Encumbrances: Identify wells, existing and abandoned septic
drainfield, utilities, and site constraints.

Precipitation Records: Determine the average monthly rainfall and
rainfall intensity for the required design storm events. These records may
be available from the local permitting agency.

3.2.2 Step 2 - Data Analysis

Consider the data collected in Step 1 to visualize potential problems and
limitations of the site. Determine those areas that have critical erosion
hazards. The following are some important factors to consider in data
analysis:

Topography: The primary topographic considerations are slope steepness
and slope length. Because of the effect of runoff, the longer and steeper
the slope, the greater the erosion potential. Erosion potential should be
determined by a qualified engineer, soil professional, or certified erosion
control specialist.

Drainage: Natural drainage patterns that consist of overland flow, swales
and depressions should be used to convey runoff through the site to avoid
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3.2

o Be realistic about the limitations of controls that you specify and the
operation and maintenance of those controls. Anticipate what can go
wrong, how you can prevent it from happening, and what will need to
be done to fix it.

Step-By-Step Procedure
There are three basic steps in producing a Construction SWPPP:

Step 1 - Data Collection
Step 2 - Data Analysis
Step 3 - Construction SWPPP Development and Implementation

Steps 1 and 2 described below are intended for projects that are adding or
replacing 2,000 square feet or more of impervious surface, or clearing
7,000 square feet or more. The local permitting authority may allow
single-family home construction projects to prepare a simpler
Construction SWPPP, consisting of a checklist and a plot plan.

3.2.1 Step 1 - Data Collection

Evaluate existing site conditions and gather information that will help
develop the most effective Construction SWPPP. The information
gathered should be explained in the narrative and shown on the drawings.

Topography: Prepare a topographic drawing of the site to show the
existing contour elevations at intervals of 1 to 5 feet depending upon the
slope of the terrain.

Drainage: - Locate and clearly mark existing drainage swales and patterns
on the drawing, including existing storm drain pipe systems.

Soils: Identify and label soil type(s) and erodibility (low, medium, high or
an index value from the NRCS manual) on the drawing. Soils information
can be obtained from a soil survey if one has been published for the
county. If asoil survey is not available, a request can be made to a district
Natural Resource Conservation Service Office.

Soils must be characterized for permeability, percent organic matter, and
effective depth by a qualified soil professional or engineer. These
qualities should be expressed in averaged or nominal terms for the subject
site or project. This information is frequently available in published
literature. For example, the 1983 Soil Survey of Snohomish County lists
the following information for each soil mapping unit or designation (e.g., a
Sultan silt loam):

e asieve analysis of the soils
e permeability (in/hr)
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3.1.3 BMP Standards and Specifications

Chapter 4 contains standards and specifications for the BMPs referred to
in this Chapter. Wherever any of these BMPs are to be employed on a
site, the specific title and number of the BMP should be clearly referenced
in the narrative and marked on the drawings.

The standards and specifications in Chapter 4 of this volume are not
intended to limit any innovative or creative effort to effectively control
erosion and sedimentation. In those instances where appropriate BMPs
are not in this chapter, experimental management practices can be
considered. Minor modifications to standard practices may also be
employed. However, such practices must be approved by the plan
approval authority of the local government before they may be used. All
experimental management practices and modified standard practices are
required to achieve the same or better performance than the BMPs listed in
Chapter 4.

3.1.4 General Principles

The following general principles should be applied to the development of
the Construction SWPPP,

o The duff layer, native topsoil, and natural vegetation should be
retained in an undisturbed state to the maximum extent practicable.

e Prevent pollutant release. Select source control BMPs as a first line of
defense. Prevent erosion rather than treat turbid runoff.

e Select BMPs depending on site characteristics (topography, drainage,
soil type, ground cover, and critical areas) and the construction plan.

o Divert runoff away from exposed areas wherever possible. Keep clean
water clean.

« Limit the extent of clearing operations and phase construction
operations.

« Before reseeding a disturbed soil area, amend all soils with compost
wherever topsoil has been removed.

e Incorporate natural drainage features whenever possible, using
adequate buffers and protecting areas where flow enters the drainage
system.

e Minimize slope length and steepness.
e Reduce runoff velocities to prevent channel erosion.
e Prevent the tracking of sediment off-site.

o Select appropriate BMPs for the control of pollutants other than
sediment.
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As site work progresses, the plan must be modified to reflect changing site
conditions, subject to the rules for plan modification by the local
permitting authority.

The owner or lessee of the land being developed has the responsibility for
Construction SWPPP preparation and submission to local authorities. The
owner or lessee may designate someone (i.e., an engineer, architect,
contractor, etc.) to prepare the Construction SWPPP, but he/she retains the
ultimate responsibility.

3.1.2 What is an Adequate Plan?

The Construction SWPPP for projects adding or replacing 2,000 square
feet of impervious surface or more or clearing 7,000 square feet or more
must contain sufficient information to satisfy the Plan Approval Authority
of the local government that the problems of pollution have been
adequately addressed for the proposed project. An adequate Construction
SWPPP includes a narrative and drawings. The narrative is a written
statement to explain and justify the pollution prevention decisions made
for a particular project. The narrative contains concise information about
existing site conditions, construction schedules, and other pertinent items
that are not contained on the drawings. The drawings and notes describe
where and when the various BMPs should be installed, the performance
the BMPs are expected to achieve, and actions to be taken if the
performance goals are not achieved.

On construction sites that discharge to surface water, the primary concern
in the preparation of the Construction SWPPP is compliance with
Washington State Water Quality Standards. Each of the 12 elements must
be included in the Construction SWPPP unless an element is determined
not to be applicable to the project and the exemption is justified in the
narrative. The step—by-step procedure outlined in Section 3.2 of this
volume is recommended for the development of the Construction
SWPPPs. The checklists in Section 3.3 may be helpful in preparing and
reviewing the Construction SWPPP.

On construction sites that infiltrate all stormwater runoff, the primary
concern in the preparation of the Construction SWPPP is the protection of
the infiltration facilities from fine sediments during the construction phase
and protection of ground water from other pollutants. Several of the other
elements are very important at these sites as well, such as marking the
clearing limits, establishing the construction access, and managing the
project.
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Chapter 3 - Planning

3.1

This chapter provides an overview of the important components of, and
the process for, developing and implementing a Construction Stormwater
Pollution Prevention Plan (SWPPP).

Section 3.1 contains general guidelines with which site planners should
become familiar. It describes criteria for plan format and content and ideas
for improved plan effectiveness.

Section 3.2 outlines and describes a recommended step-by-step procedure
for developing a Construction SWPPP from data collection to finished
product. This procedure is written in general terms to be applicable to all
types of projects.

Section 3.3 includes a checklist for developing a Construction SWPPP.

Design standards and specifications for Best Management Practices
(BMPs) referred to in this chapter are found in Chapter 4.

The Construction SWPPP may be a subset of the Stormwater Site Plan or
construction plan set. Full details on how to integrate the Construction
SWPPP with a Stormwater Site Plan are provided in Volume 1.

General Guidelines

3.1.1 What is a Construction Stormwater Pollution Prevention
Plan?

The Construction SWPPP is a document that describes the potential for
pollution problems on a construction project. The Construction SWPPP
explains and illustrates the measures to be taken on the construction site to
control those problems. A Construction SWPPP for projects that add or
replace 2,000 square feet or more of impervious surface or clear more than
7,000 square feet must have a narrative as well as drawings and details.
The local permitting authority must review these Construction SWPPPs.
The local permitting authority may allow single-family home construction
projects to prepare a simpler Construction SWPPP, consisting of a
checklist and a plot plan.

While it is a good idea to include standards and specifications from the
Construction SWPPP in the contract documents, the Construction SWPPP
should be a separate document that can stand alone. The Construction
SWPPP must be located on the construction site or within reasonable
access to the site for construction and inspection personnel, although a
copy of the drawings must be kept on the construction site at all times.

February 2005

Volume Il — Construction Stormwater Pollution Prevention 3-1



3.2

Bond Quantities Worksheet

If the local government adopts a requirement for a performance bond (or
other financial guarantee) for proper construction and operation of
construction site BMPs, and proper construction of permanent drainage
facilities, the designer shall provide documentation to establish the
appropriate bond amount.

3.1.8 Step 8 — Check Compliance with All Applicable Minimum
Requirements

A Stormwater Site Plan as designed and implemented should specifically
fulfill all Minimum Requirements applicable to the project. The
Stormwater Site Plan should be reviewed to check that these requirements
are satisfied.

Plans Required After Stormwater Site Plan Approval

This section includes the specifications and contents required of those
plans submitted after the local government agency with jurisdiction has
approved the original Stormwater Site Plan.

3.2.1 Stormwater Site Plan Changes

If the designer wishes to make changes or revisions to the originally
approved stormwater site plan, the proposed revisions shall be submitted
to the local government agency with review authority prior to
construction. The submittals should include the following:

1. Substitute pages of the originally approved Stormwater Site Plan that
include the proposed changes.

2. Revised drawings showing any structural changes.

3. Any other supporting information that explains and supports the
reason for the change.

3.2.2 Final Corrected Plan Submittal

If the project included construction of conveyance systems, treatment
facilities, flow control facilities, or structural source control BMPs (i.e.,
this does not extend to construction of On-site Stormwater Management
BMPs), the applicant shall submit a final corrected plan (*as-builts”) to the
local government agency with jurisdiction when the project is completed.
These should be engineering drawings that accurately represent the project
as constructed. These corrected drawings must be professionally drafted
revisions that are stamped, signed, and dated by a licensed civil engineer
registered in the state of Washington.
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o The natural receiving waters that the stormwater runoff either directly
or eventually (after flowing through the downstream conveyance
system) discharges to, and

e Any area-specific requirements established in local plans, ordinances,
or regulations or in Water Clean-up Plans approved by Ecology.

Off-site Analysis Report

This is the report described under Section 3.1.3 above.
Permanent Stormwater Control Plan

This is the plan described in Section 3.1.5 above.
Construction Stormwater Pollution Prevention Plan
This is the plan described in Section 3.1.6 above.
Special Reports and Studies

Include any special reports and studies conducted to prepare the
Stormwater Site Plan (e.g., soil testing, wetlands delineation).

Other Permits

Include a list of other necessary permits and approvals as required by other
regulatory agencies, if those permits or approvals include conditions that
affect the drainage plan, or contain more restrictive drainage-related
requirements.

Operation and Maintenance Manual

Submit an operations and maintenance manual for each flow control and
treatment facility. The manual should contain a description of the facility,
what it does, and how it works. The manual must identify and describe
the maintenance tasks, and the frequency of each task. The maintenance
tasks and frequencies must meet the standards established in this manual
or an equivalent manual adopted by the local government agency with
jurisdiction.

Include a recommended format for a maintenance activity log that will
indicate what actions will have been taken.

The manual must prominently indicate where it should be kept, and that it
must be made available for inspection by the local government.
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On construction sites that infiltrate all stormwater runoff, the primary
consideration in the preparation of the Construction SWPPP is the
protection of the infiltration facilities from fine sediments during the
construction phase and protection of ground water from other pollutants.
Several of the other elements are very important at these sites as well, such
as marking the clearing limits, establishing the construction access, and
managing the project.

3.1.7 Step 7 — Complete the Stormwater Site Plan

The Stormwater Site Plan encompasses the entire submittal to the local
government agency with drainage review authority. It includes the
following documents

Project Overview

The project overview must provide a general description of the project,
predeveloped and developed conditions of the site, site area and size of the
improvements, and the pre- and post-developed stormwater runoff
conditions. The overview should summarize difficult site parameters, the
natural drainage system, and drainage to and from adjacent properties,
including bypass flows.

A vicinity map should clearly locate the property, identify all roads
bordering the site, show the route of stormwater off-site to the local
natural receiving water, and show significant geographic features and
sensitive/critical areas (streams, wetlands, lakes, steep slopes, etc.).

A site map should display:

o Acreage and outlines of all drainage basins;

o Existing stormwater drainage to and from the site;

e Routes of existing, construction, and future flows at all discharge
points; and

e The length of travel from the farthest upstream end of a proposed
storm drainage system to any proposed flow control and treatment
facility.

A soils map should show the soils within the project site. Soil Survey
maps may be used. However, it is the designer’s responsibility to ensure
that the soil types of the site are properly identified and correctly used in
the hydrologic analysis.

Existing Conditions Summary

This is the summary described in Section 3.1.1 above. If the local
government does not require a detailed offsite analysis, this summary
should also describe:

February 2005

Volume | — Minimum Technical Requirements 3-7



Permanent Stormwater Control Plan — Performance Standards and
Goals

If treatment facilities are proposed, provide a listing of the water quality
menus used (Chapter 3, Volume V). If flow control facilities are
proposed, provide a confirmation of the flow control standard being
achieved (e.g., the Ecology flow duration standard).

Permanent Stormwater Control Plan — Flow Control System

Provide a drawing of the flow control facility and its appurtenances. This
drawing must show basic measurements necessary to calculate the storage
volumes available from zero to the maximum head, all orifice/restrictor
sizes and head relationships, control structure/restrictor placement, and
placement on the site.

Include computer printouts, calculations, equations, references,
storage/volume tables, graphs as necessary to show results and
methodology used to determine the storage facility volumes. Where the
Western Washington Hydrology Model (WWHM), or other approved
runoff model, is used, its documentation files should be included.

Permanent Stormwater Control Plan — Water Quality System

Provide a drawing of the proposed treatment facilities, and any structural
source control BMPs. The drawing must show overall measurements and
dimensions, placement on the site, location of inflow, bypass, and
discharge systems.

Include WWHM or other approved model printouts, calculations,
equations, references, and graphs as necessary to show the facilities are
designed consistent with the Volume V requirements and design criteria.

Permanent Stormwater Control Plan — Conveyance System Analysis
and Design

Present an analysis of any existing conveyance systems, and the analysis
and design of the proposed stormwater conveyance system for the project.
This information should be presented in a clear, concise manner that can
be easily followed, checked, and verified. All pipes, culverts, catch
basins, channels, swales, and other stormwater conveyance appurtenances
must be clearly labeled and correspond directly to the engineering plans.

3.1.6 Step 6 — Prepare a Construction Stormwater Pollution
Prevention Plan

The Construction SWPPP for projects adding or replacing 2,000 square
feet of impervious surface or more, or clearing 7,000 square feet or more,

February 2005

Volume | — Minimum Technical Requirements 3-5



matched shall be a forested land cover unless reasonable, historic
information is provided that indicates the site was prairie prior to
settlement.

Provide a topographic map, of sufficient scale and contour intervals to
determine basin boundaries accurately, and showing:

o Delineation and acreage of areas contributing runoff to the site;
e Flow control facility location;

e Outfall;

e Overflow route; and

o All natural streams and drainage features.

The direction of flow, acreage of areas contributing drainage, and the
limits of development should be indicated. Each basin within or flowing
through the site should be named and model input parameters referenced.

Permanent Stormwater Control Plan — Developed Site Hydrology
All Projects:

Totals of impervious surfaces, pollution-generating impervious surfaces,
and pollution generating pervious surfaces must be tabulated for each
threshold discharge area for which On-site Stormwater Management
BMPs are the sole stormwater management approach. These are needed
to verify that the thresholds for application of treatment facilities
(Minimum Requirements #6 and #8) and flow control facilities (Minimum
Requirement #7 and #8) are not exceeded.

Projects and Threshold Discharge Areas within Projects That Require
Treatment and Flow Control Facilities:

Provide narrative, mathematical, and graphic presentations of model input
parameters selected for the developed site condition, including acreage,
soil types, and land covers, road layout, and all drainage facilities.

Developed basin areas, threshold discharge areas, and flows should be
shown on a map and cross-referenced to computer printouts or calculation
sheets. Developed basin flows should be listed and tabulated.

Any documents used to determine the developed site hydrology should be
included. Whenever possible, maintain the same basin name as used for
the pre-developed site hydrology. If the boundaries of a basin have been
modified by the project, that should be clearly shown on a map and the
name modified to indicate the change.

Final grade topographic maps shall be provided. Ecology recommends
local governments also require finished floor elevations.
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The development layout designed here will be used for determining
threshold discharge areas, for calculating whether size thresholds under
Minimum Requirements #6, #7, and #8 are exceeded (see Chapter 2), and
for the drawings and maps required for the Stormwater Site Plan.

3.1.3 Step 3 — Perform an Offsite Analysis

The Department of Ecology (Ecology) recommends that local
governments require an offsite analysis for projects that add 5,000 square
feet or more of new impervious surface, or that convert % acres of
pervious surfaces to lawn or landscaped areas, or convert 2.5 acres of
forested area to pasture.

The phased offsite analysis approach outlined in Optional Guidance #2 is
recommended. This phased approach relies first on a qualitative analysis.
If the qualitative analysis indicates a potential problem, the local
government may require mitigation or a quantitative analysis. For more
information, see Section 2.6.2.

3.1.4 Step 4 — Determine and Read the Applicable Minimum
Requirements

Section 2.5 establishes project size thresholds for the application of
Minimum Requirements to new development and redevelopment projects.
Figures 2.2 and 2.3 provide the same thresholds in a flow chart format.

3.1.5 Step 5 - Prepare a Permanent Stormwater Control Plan

Select stormwater control BMPs and facilities that will serve the project
site in its developed condition. This selection process is presented in
detail in Chapter 4 of this Volume.

A preliminary design of the BMPs and facilities is necessary to determine
how they will fit within and serve the entire preliminary development
layout. After a preliminary design is developed, the designer may want to
reconsider the site layout to reduce the need for construction of facilities,
or the size of the facilities by reducing the amount of impervious surfaces
created and increasing the areas to be left undisturbed. After the designer
is satisfied with the BMP and facilities selections, the information must be
presented within a Permanent Stormwater Control Plan. The Permanent
Stormwater Control Plan should contain the following sections:

Permanent Stormwater Control Plan — Existing Site Hydrology

If flow control facilities are proposed to comply with Minimum
Requirement #7, provide a listing of assumptions and site parameters used
in analyzing the pre-developed site hydrology. The acreage, soil types,
and land covers used to determine the pre-developed flow characteristics,
along with basin maps, graphics, and exhibits for each subbasin affected
by the project should be included. The pre-developed condition to be
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7. Complete the Stormwater Site Plan
8. Check Compliance with All Applicable Minimum Requirements

The level of detail needed for each step depends upon the project size as
explained in the individual steps. A narrative description of each of these
steps follows.

3.1.1 Step 1 - Collect and Analyze Information on Existing
Conditions

Collect and review information on the existing site conditions, including
topography, drainage patterns, soils, ground cover, presence of any critical
areas, adjacent areas, existing development, existing stormwater facilities,
and adjacent on- and off-site utilities. Analyze data to determine site
limitations including:

« Areas with high potential for erosion and sediment deposition (based
on soil properties, slope, etc.); and

e Locations of sensitive and critical areas (e.g. vegetative buffers,
wetlands, steep slopes, floodplains, geologic hazard areas, streams,
etc.).

Delineate these areas on the vicinity map and/or a site map that are required
as part of Step 7 — Completing a Stormwater Site Plan. Prepare an Existing
Conditions Summary that will be submitted as part of the Site Plan. Part of
the information collected in this step should be used to help prepare the
Construction Stormwater Pollution Prevention Plan.

3.1.2 Step 2 — Prepare Preliminary Development Layout

Based upon the analysis of existing site conditions, locate the buildings,
roads, parking lots, and landscaping features for the proposed
development. Consider the following points when laying out the site:

o Fit development to the terrain to minimize land disturbance;
Confine construction activities to the least area necessary, and away
from critical areas;

o Preserve areas with natural vegetation (especially forested areas) as
much as possible;

e On sites with a mix of soil types, locate impervious areas over less
permeable soil (e.g., till), and try to restrict development over more
porous soils (e.g., outwash);

e Cluster buildings together;
e Minimize impervious areas; and
e Maintain and utilize the natural drainage patterns.
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Chapter 3 - Preparation of Stormwater Site Plans

3.1

The Stormwater Site Plan is the comprehensive report containing all of the
technical information and analysis necessary for regulatory agencies to
evaluate a proposed new development or redevelopment project for
compliance with stormwater requirements. Contents of the Stormwater
Site Plan will vary with the type and size of the project, and individual site
characteristics.

The scope of the Stormwater Site Plan also varies depending on the
applicability of Minimum Requirements (see Section 2.4).

This chapter describes the contents of a Stormwater Site Plan and provides
a general procedure for how to prepare the plan. The specific BMPs and
design methods and standards to be used are contained in VVolumes 11-V.
The content of, and the procedures for preparing a Construction
Stormwater Pollution Prevention Plan (Construction SWPPP) are covered
in detail in Chapter 3 of Volume Il. Guidelines for selecting BMPs are
given in Chapter 4 of this Volume.

The goal of this chapter is to provide a framework for uniformity in plan
preparation. Such uniformity will promote predictability throughout the
region and help secure prompt governmental review and approval.
Properly drafted engineering plans and supporting documents will also
facilitate the operation and maintenance of the proposed system long after
its review and approval.

State law requires that engineering work be performed by or under the
direction of a professional engineer licensed to practice in Washington
State. Plans involving construction of treatment facilities or flow control
facilities (detention ponds or infiltration basins), structural source control
BMPs, or drainage conveyance systems generally involve engineering
principles and should be prepared by or under the direction of a licensed
engineer. Construction Stormwater Pollution Prevention Plans (SWPPPs)
that involve engineering calculations must also be prepared by or under
the direction of a licensed engineer.

Stormwater Site Plans: Step-By-Step
The steps involved in developing a Stormwater Site Plan are listed below.

Collect and Analyze Information on Existing Conditions
Prepare Preliminary Development Layout

Perform Off-site Analysis (at local government’s option)
Determine Applicable Minimum Requirements

Prepare a Permanent Stormwater Control Plan

Prepare a Construction Stormwater Pollution Prevention Plan

oo
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Obijective

To use inexpensive practices on individual properties to reduce the amount
of disruption of the natural hydrologic characteristics of the site.

Supplemental Guidelines

“Flooding and erosion impacts” include impacts such as flooding of septic
systems, crawl spaces, living areas, outbuildings, etc.; increased ice or
algal growth on sidewalks/roadways; earth movement/settlement,
increased landslide potential; erosion and other potential damage.

Recent research indicates that current techniques in residential,
commercial, and industrial land development cause gross disruption of the
natural hydrologic cycle with severe impacts to water and water-related
natural resources. Based upon gross level applications of continuous
runoff modeling and assumptions concerning minimum flows needed to
maintain beneficial uses, watersheds must retain the majority of their
natural vegetation cover and soils, and developments must meet the Flow
Control Minimum Requirement of this chapter, in order to avoid
significant natural resource degradation in lowland streams.

The Roof Downspout Control BMPs described in Section 3.1 of Volume
111, and the Dispersion and Soil Quality BMPs in Section 5.3.1 of Volume
V are insufficient to prevent significant hydrologic disruptions and
impacts to streams and their natural resources. Therefore, local
governments should look for opportunities to encourage and require
additional BMPs such as those in Appendix C in Volume 111 and Section
5.3.1 of Volume V through updates to their site development standards,
critical areas ordinances, and land use plans.

2.5.6 Minimum Requirement #6: Runoff Treatment

Thresholds

The following require construction of stormwater treatment facilities
(see Table 2.1):

e Projects in which the total of effective, pollution-generating
impervious surface (PGIS) is 5,000 square feet or more in a
threshold discharge area of the project, or

e Projects in which the total of pollution-generating pervious
surfaces (PGPS) is three-quarters (3/4) of an acre or more in a
threshold discharge area, and from which there is a surface
discharge in a natural or man-made conveyance system from the
site.
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The following discharge requirement is recommended:

Where no conveyance system exists at the abutting downstream property
line and the natural (existing) discharge is unconcentrated, any runoff
concentrated by the proposed project must be discharged as follows:

a) If the 100-year peak discharge is less than or equal to 0.2 cfs under
existing conditions and will remain less than or equal to 0.2 cfs under
developed conditions, then the concentrated runoff may be discharged
onto a rock pad or to any other system that serves to disperse flows.

b) If the 100-year peak discharge is less than or equal to 0.5 cfs under
existing conditions and will remain less than or equal to 0.5 cfs under
developed conditions, then the concentrated runoff may be discharged
through a dispersal trench or other dispersal system, provided the
applicant can demonstrate that there will be no significant adverse
impact to downhill properties or drainage systems.

c) If the 100-year peak discharge is greater than 0.5 cfs for either existing
or developed conditions, or if a significant adverse impact to
downgradient properties or drainage systems is likely, then a
conveyance system must be provided to convey the concentrated
runoff across the downstream properties to an acceptable discharge
point (i.e., an enclosed drainage system or open drainage feature where
concentrated runoff can be discharged without significant adverse
impact).

Stormwater control or treatment structures should not be located within
the expected 25-year water level elevations for salmonid-bearing waters.
Such areas may provide off-channel habitat for juvenile salmonids and
salmonid fry. Designs for outfall systems to protect against adverse
impacts from concentrated runoff are included in Volume V, Chapter 4.

2.5.5 Minimum Requirement #5: On-site Stormwater
Management

Projects shall employ On-site Stormwater Management BMPs to
infiltrate, disperse, and retain stormwater runoff onsite to the
maximum extent feasible without causing flooding or erosion impacts.
Roof Downspout Control BMPs, functionally equivalent to those
described in Chapter 3 of Volume 111, and Dispersion and Soil Quality
BMPs, functionally equivalent to those in Chapter 5 of Volume V,
shall be required to reduce the hydrologic disruption of developed
sites.
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Supplemental Guidelines

An adopted and implemented basin plan (Minimum Requirement #9) or a
Total Maximum Daily Load (TMDL, also known as a Water Clean-up
Plan) may be used to develop more stringent source control requirements
that are tailored to a specific basin.

Source Control BMPs include Operational BMPs and Structural Source
Control BMPs. See Volume IV for design details of these BMPs. For
construction sites, see Volume |1, Chapter 4.

Structural source control BMPs should be identified in the stormwater site
plan and should be shown on site plans submitted for local government
review.

2.5.4 Minimum Requirement #4: Preservation of Natural
Drainage Systems and Outfalls

Natural drainage patterns shall be maintained, and 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 downgradient properties. All
outfalls require energy dissipation.

Objective

To preserve and utilize natural drainage systems to the fullest extent
because of the multiple stormwater benefits these systems provide; and to
prevent erosion at and downstream of the discharge location.

Supplemental Guidelines

Creating new drainage patterns results in more site disturbance and more
potential for erosion and sedimentation during and after construction.
Creating new discharge points can create significant stream channel
erosion problems as the receiving water body typically must adjust to the
new flows. Diversions can cause greater impacts than would otherwise
occur by discharging runoff at the natural location.

Where no conveyance system exists at the adjacent downgradient property
line and the discharge was previously unconcentrated flow or significantly
lower concentrated flow, then measures must be taken to prevent
downgradient impacts. Drainage easements from downstream property
owners may be needed and should be obtained prior to approval of
engineering plans.
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The SWPPP shall be modified whenever there is a significant
change in the design, construction, operation, or maintenance at
the construction site that has, or could have, a significant effect on
the discharge of pollutants to waters of the state.

The SWPPP shall be modified, if during inspections or
investigations conducted by the owner/operator, or the applicable
local or state regulatory authority, it is determined that the
SWPPRP is ineffective in eliminating or significantly minimizing
pollutants in stormwater discharges from the site. The SWPPP
shall be modified as necessary to include additional or modified
BMPs designed to correct problems identified. Revisions to the
SWPPP shall be completed within seven (7) calendar days
following the inspection.

Objective

To control erosion and prevent sediment and other pollutants from leaving
the site during the construction phase of a project.

Supplemental Guidelines

If a Construction SWPPP is found to be inadequate (with respect to
erosion and sediment control requirements), then the Plan Approval
Authority" within the Local Government should require that other BMPs
be implemented, as appropriate.

The Plan Approval Authority may allow development of generic
Construction SWPPP’s that apply to commonly conducted public road
activities, such as road surface replacement, that trigger this minimum
requirement.

2.5.3 Minimum Requirement #3: Source Control of Pollution

All known, available and reasonable source control BMPs shall be
applied to all projects. Source control BMPs shall be selected,
designed, and maintained according to this manual.

Obijective

The intention of source control BMPs is to prevent stormwater from
coming in contact with pollutants. They are a cost-effective means of
reducing pollutants in stormwater, and, therefore, should be a first
consideration in all projects

! The Plan Approval Authority is defined as that department within a local government that has been delegated
authority to approve stormwater site plans.
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e If clearing and grading limits or erosion and sediment control
measures shown in the approved plan are not maintained.

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

1. Routine maintenance and necessary repair of erosion and
sediment control BMPs;

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
surface water runoff within the site in approved and installed
erosion and sediment control facilities.

Coordination with Utilities and Other Contractors - The primary
project proponent shall evaluate, with input from utilities and
other contractors, the stormwater management requirements for
the entire project, including the utilities, when preparing the
Construction SWPPP.

Inspection and Monitoring - All BMPs shall be inspected,
maintained, and repaired as needed to assure continued
performance of their intended function. Site inspections shall be
conducted by a person who is knowledgeable in the principles and
practices of erosion and sediment control. The person must have
the skills to 1) assess the site conditions and construction activities
that could impact the quality of stormwater, and 2) assess the
effectiveness of erosion and sediment control measures used to
control the quality of stormwater discharges.

For construction sites one acre or larger that discharge
stormwater to surface waters of the state, a Certified Erosion and
Sediment Control Specialist shall be identified in the Construction
SWPPP and shall be on-site or on-call at all times. Certification
may be obtained through an approved training program that
meets the erosion and sediment control training standards
established by Ecology.

Whenever inspection and/or monitoring reveals that the BMPs
identified in the Construction SWPPP are inadequate, due to the
actual discharge of or potential to discharge a significant amount
of any pollutant, appropriate BMPs or design changes shall be
implemented as soon as possible.

Maintaining an Updated Construction SWPPP - The Construction
SWPPP shall be retained on-site or within reasonable access to the
site.
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areas resulting from removal of BMPs or vegetation shall be
permanently stabilized.

Element 12: Manage The Project

e Phasing of Construction - Development projects shall be phased
where feasible in order to prevent soil erosion and, to the
maximum extent practicable, the transport of sediment from the
site during construction. Revegetation of exposed areas and
maintenance of that vegetation shall be an integral part of the
clearing activities for any phase.

o 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. When
establishing these permitted clearing and grading areas,
consideration should be given to minimizing removal of existing
trees and minimizing disturbance/compaction of native soils
except as needed for building purposes. 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.

e Seasonal Work Limitations - From October 1 through April 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 local permitting
authority shall take enforcement action - such as a notice of
violation, administrative order, penalty, or stop-work order under
the following circumstances:

e If, during the course of any construction activity or soil
disturbance during the seasonal limitation period, sediment
leaves the construction site causing a violation of the surface
water quality standard; or
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include, but are not limited to, bulk cement, cement kiln dust, fly
ash, new concrete washing and curing waters, waste streams
generated from concrete grinding and sawing, exposed aggregate
processes, and concrete pumping and mixer washout waters.
Stormwater discharges shall not cause or contribute to a violation
of the water quality standard for pH in the receiving water.

Construction sites with significant concrete work shall adjust the
pH of stormwater if necessary to prevent violations of water
quality standards.

Element 10: Control De-Watering

Foundation, vault, and trench de-watering water, which has
similar characteristics to stormwater runoff at the site, shall be
discharged into a controlled conveyance system prior to discharge
to a sediment trap or sediment pond. Channels must be stabilized,
as specified in Element #8.

Clean, non-turbid de-watering water, such as well-point ground
water, can be discharged to systems tributary to state surface
waters, as specified in Element #8, provided the de-watering flow
does not cause erosion or flooding of receiving waters. These clean
waters should not be routed through a stormwater sediment pond.

Highly turbid or otherwise contaminated dewatering water, such
as from construction equipment operation, clamshell digging,
concrete tremie pour, or work inside a cofferdam, shall be handled
separately from stormwater.

Other disposal options, depending on site constraints, may
include: 1) infiltration, 2) transport off-site in a vehicle, such as a
vacuum flush truck, for legal disposal in a manner that does not
pollute state waters, 3) Ecology-approved on-site chemical
treatment or other suitable treatment technologies, 4) sanitary
sewer discharge with local sewer district approval, if there is no
other option, or 5) use of a sedimentation bag with outfall to a
ditch or swale for small volumes of localized dewatering.

Element 11: Maintain BMPs

All temporary and permanent erosion and sediment control BMPs
shall be maintained and repaired as needed to assure continued
performance of their intended function. All maintenance and
repair shall be conducted in accordance with BMP specifications.

All temporary erosion and sediment control BMPs shall be
removed within 30 days after final site stabilization is achieved or
after the temporary BMPs are no longer needed. Trapped
sediment shall be removed or stabilized on site. Disturbed soil
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removed and replaced 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

All temporary on-site conveyance channels shall be designed,
constructed and stabilized to prevent erosion from the expected
peak 10 minute velocity of flow from a Type 1A, 10- year, 24-hour
frequency storm for the developed condition. Alternatively, the
10-year, 1-hour flow rate indicated by an approved continuous
runoff model, increased by a factor of 1.6, may be used.

Stabilization, including armoring material, adequate to prevent
erosion of outlets, adjacent stream banks, slopes and downstream
reaches shall be provided at the outlets of all conveyance systems.

Element 9: Control Pollutants

All pollutants, including waste materials and demolition debris,
that occur on-site shall be handled and disposed of in a manner
that does not cause contamination of stormwater. Woody debris
may be chopped and spread on site.

Cover, containment, and protection from vandalism shall be
provided for all chemicals, liquid products, petroleum products,
and non-inert wastes present on the site (see Chapter 173-304
WAC for the definition of inert waste). On-site fueling tanks shall
include secondary containment.

Maintenance and repair of heavy equipment and vehicles
involving oil changes, hydraulic system drain down, solvent and
de-greasing cleaning operations, fuel tank drain down and
removal, and other activities which may result in discharge or
spillage of pollutants to the ground or into stormwater runoff must
be conducted using spill prevention measures, such as drip pans.
Contaminated surfaces shall be cleaned immediately following any
discharge or spill incident. Emergency repairs may be performed
on-site using temporary plastic placed beneath and, if raining,
over the vehicle.

Wheel wash or tire bath wastewater, shall be discharged to a
separate on-site treatment system or to the sanitary sewer.

Application of agricultural chemicals, including fertilizers and
pesticides, shall be conducted in a manner and at application rates
that will not result in loss of chemical to stormwater runoff.
Manufacturers’ recommendations for application rates and
procedures shall be followed.

BMPs shall be used to prevent or treat contamination of
stormwater runoff by pH modifying sources. These sources
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from October 1 through April 30 no soils shall remain exposed
and unworked for more than 2 days; and

from May 1 to September 30, no soils shall remain exposed and
unworked for more than 7 days.

Element 6: Protect Slopes

Cut and fill slopes shall be designed and constructed in a manner
that will minimize erosion.

Consider soil type and its potential for erosion.

Reduce slope runoff velocities by reducing the continuous length
of slope with terracing and diversions, reduce slope steepness, and
roughen slope surface.

Off-site stormwater (run-on) shall be diverted away from slopes
and disturbed areas with interceptor dikes and/or swales. Off-site
stormwater should be managed separately from stormwater
generated on the site.

At the top of slopes, collect drainage in pipe slope drains or
protected channels to prevent erosion. Temporary pipe slope
drains shall handle the peak flow from a 10 year, 24 hour event
assuming a Type 1A rainfall distribution. Alternatively, the 10-
year and 25-year, 1-hour flow rates indicated by an approved
continuous runoff model, increased by a factor of 1.6, may be
used. Consult the local drainage requirements for sizing
permanent pipe slope drains.

Provide drainage to remove ground water intersecting the slope
surface of exposed soil areas.

Excavated material shall be placed on the uphill side of trenches,
consistent with safety and space considerations.

Check dams shall be placed at regular intervals within channels
that are cut down a slope.

Stabilize soils on slopes, as specified in Element #5.

Element 7: Protect Drain Inlets

All storm drain inlets made operable during construction shall be
protected so that stormwater runoff shall not enter the conveyance
system without first being filtered or treated to remove sediment.

All approach roads shall be kept clean. All sediment and street
wash water shall not be allowed to enter storm drains without
prior and adequate treatment unless treatment is provided before
the storm drain discharges to waters of the State.

Inlets should be inspected weekly at a minimum and daily during
storm events. Inlet protection devices should be cleaned or
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BMPs shall be functional before other land disturbing activities
take place.

Earthen structures such as dams, dikes, and diversions shall be
seeded and mulched according to the timing indicated in Element
#5.

BMPs intended to trap sediment on site must be located in a
manner to avoid interference with the movement of juvenile
salmonids attempting to enter off-channel areas or drainages,
often during non-storm events, in response to rain event changes
in stream elevation or wetted area.

Element 5: Stabilize Soils

All exposed and unworked soils shall be stabilized by application
of effective BMPs that protect the soil from the erosive forces of
raindrop impact and flowing water, and wind erosion.

From October 1 through April 30, no soils shall remain exposed
and unworked for more than 2 days. From May 1 to September
30, no soils shall remain exposed and unworked for more than 7
days. This condition applies to all soils on site, whether at final
grade or not. These time limits may be adjusted by the local
permitting authority if it can be shown that the average time
between storm events justifies a different standard.

Soils shall be stabilized at the end of the shift before a holiday or
weekend if needed based on the weather forecast.

Applicable practices include, but are not limited to, temporary
and permanent seeding, sodding, mulching, plastic covering, soil
application of polyacrylamide (PAM), the early application of
gravel base on areas to be paved, and dust control.

Soil stabilization measures selected should be appropriate for the
time of year, site conditions, estimated duration of use, and
potential water quality impacts that stabilization agents may have
on downstream waters or ground water.

Soil stockpiles must be stabilized from erosion, protected with
sediment trapping measures, and when possible, be located away
from storm drain inlets, waterways and drainage channels.

Linear construction activities, including right-of-way and
easement clearing, roadway development, pipelines, and trenching
for utilities, shall be conducted to meet the soil stabilization
requirement. Contractors shall install the bedding materials,
roadbeds, structures, pipelines, or utilities and re-stabilize the
disturbed soils so that:
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Street wash wastewater shall be controlled by pumping back on-
site, or otherwise be prevented from discharging into systems
tributary to state surface waters.

Element 3: Control Flow Rates

Properties and waterways downstream from development sites
shall be protected from erosion due to increases in the volume,
velocity, and peak flow rate of stormwater runoff from the project
site, as required by local plan approval authority.

Downstream analysis is necessary if changes in flows could impair
or alter conveyance systems, stream banks, bed sediment or
aquatic habitat. See Chapter 3 for offsite analysis guidance.

Where necessary to comply with Minimum Requirement #7,
stormwater retention/detention facilities shall be constructed as
one of the first steps in grading. Detention facilities shall be
functional prior to construction of site improvements (e.g.
impervious surfaces).

The local permitting agency may require pond designs that
provide additional or different stormwater flow control if
necessary to address local conditions or to protect properties and

waterways downstream from erosion due to increases in the
volume, velocity, and peak flow rate of stormwater runoff from
the project site.

If permanent infiltration ponds are used for flow control during
construction, these facilities should be protected from siltation
during the construction phase.

Element 4: Install Sediment Controls

Prior to leaving a construction site, or prior to discharge to an
infiltration facility, stormwater runoff from disturbed areas shall
pass through a sediment pond or other appropriate sediment
removal BMP. Runoff from fully stabilized areas may be
discharged without a sediment removal BMP, but must meet the
flow control performance standard of Element #3, bullet #1. Full
stabilization means concrete or asphalt paving; quarry spalls used
as ditch lining; or the use of rolled erosion products, a bonded
fiber matrix product, or vegetative cover in a manner that will
fully prevent soil erosion. The Local Permitting Authority shall
inspect and approve areas stabilized by means other than
pavement or quarry spalls.

Sediment ponds, vegetated buffer strips, sediment barriers or
filters, dikes, and other BMPs intended to trap sediment on-site
shall be constructed as one of the first steps in grading. These
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SWPPP unless site conditions render the element unnecessary and the
exemption from that element is clearly justified in the narrative of the
SWPPP.

Projects that add or replace less than 2,000 square feet of impervious
surface or disturb less than 7,000 square feet of land are not required
to prepare a Construction SWPPP, but must consider all of the twelve
Elements of Construction Stormwater Pollution Prevention and
develop controls for all elements that pertain to the project site.

Element 1: Mark Clearing Limits

Prior to beginning land disturbing activities, including clearing
and grading, all clearing limits, sensitive areas and their buffers,
and trees that are to be preserved within the construction area
shall be clearly marked, both in the field and on the plans, to
prevent damage and offsite impacts.

Plastic, metal, or stake wire fence may be used to mark the
clearing limits.

The duff layer, native top soil, and natural vegetation shall be
retained in an undisturbed state to the maximum extent
practicable. If it is not practicable to retain the duff layer in place,
it should be stockpiled on-site, covered to prevent erosion, and
replaced immediately upon completion of the ground disturbing
activities.

Element 2: Establish Construction Access

Construction vehicle access and exit shall be limited to one route,
if possible, or two for linear projects such as roadways where more
than one access is necessary for large equipment maneuvering.

Access points shall be stabilized with a pad of quarry spalls or
crushed rock prior to traffic leaving the construction site to
minimize the tracking of sediment onto public roads.

Wheel wash or tire baths should be located on-site, if applicable.

If sediment is tracked off site, public roads shall be cleaned
thoroughly at the end of each day, or more frequently during wet
weather, if necessary to prevent sediment from entering waters of
the state. Sediment shall be removed from roads by shoveling or
pickup sweeping and shall be transported to a controlled sediment
disposal area. Street washing will be allowed only after sediment
is removed in this manner.
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2.5

Minimum Requirements

This section describes the minimum requirements for stormwater
management at development and redevelopment sites. Section 2.4 should
be consulted to determine which requirements apply to any given project.
Volumes Il through V of this manual present Best Management Practices
(BMPs) for use in meeting the Minimum Requirements.

Throughout this Chapter, guidance to meet the requirements of the
Puget Sound Water Quality Management Plan is written in bold and
supplemental guidelines that serve as advice and other materials are
not in bold.

2.5.1 Minimum Requirement #1: Preparation of Stormwater
Site Plans

All projects meeting the thresholds in Section 2.4 shall prepare a
Stormwater Site Plan for local government review. Stormwater Site
Plans shall be prepared in accordance with Chapter 3 of this volume.

Obijective

The 2,000 square feet threshold for impervious surfaces and 7,000 square
foot threshold for land disturbance are chosen to capture most single
family home construction and their equivalent. Note that the scope of the
stormwater site plan only covers compliance with Minimum Requirements
#2 through #5 if the thresholds of 5,000 square feet of impervious surface
or conversion of % acre of native vegetation to lawn or landscape, or
conversion of 2.5 acres of native vegetation to pasture are not exceeded.

Supplemental guidelines

Projects proposed by departments and agencies within the local
government with jurisdiction must comply with this requirement. The
local government shall determine the process for ensuring proper project
review, inspection, and compliance by its own departments and agencies.

2.5.2 Minimum Requirement #2: Construction Stormwater
Pollution Prevention (SWPP)

All new development and redevelopment shall comply with
Construction SWPP Elements #1 through #12 below.

Projects in which the new, replaced, or new plus replaced impervious
surfaces total 2,000 square feet or more, or disturb 7,000 square feet
or more of land must prepare a Construction SWPP Plan (SWPPP) as
part of the Stormwater Site Plan (see 2.5.1). Each of the twelve
elements must be considered and included in the Construction
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Replaced impervious surface - For structures, the removal and
replacement of any exterior impervious surfaces or foundation. For
other impervious surfaces, the removal down to 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 that is 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. This manual separates source control BMPs
into two types. Structural Source Control BMPs are physical,
structural, or mechanical devices, or facilities that are intended to
prevent pollutants from entering stormwater. Operational BMPs are
non-structural practices that prevent or reduce pollutants from entering
stormwater. See Volume 1V for details.

Threshold Discharge Area - An onsite area draining to a single
natural discharge location or multiple natural discharge locations that
combine within one-quarter mile downstream (as determined by the
shortest flowpath). The examples in Figure 2.1 below illustrate this
definition. The purpose of this definition is to clarify how the
thresholds of this manual are applied to project sites with multiple
discharge points.

Example of a Project Site Example of a Project Site Example of a Project Site
with a Single Natural with Multiple Natural with Multipie Matural
Digcharge and a Single Discharges and a Single Discharges and Multiple
Threshold Discharge Area Thresheld Discharge Area Threshold Discharge Areas
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Figure 2.1 Threshold Discharge Areas
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substances which, when exposed to rainfall, measurably alter the
physical or chemical characteristics of the rainfall runoff. Examples
include erodible soils that are stockpiled, uncovered process wastes,
manure, fertilizers, oily substances, ashes, kiln dust, and garbage
dumpster leakage. Metal roofs are also considered to be PGIS unless
they are coated with an inert, non-leachable material (e.g., baked-on
enamel coating).

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

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

Pollution-generating pervious surfaces (PGPS) - Any non-
impervious surface subject to use of pesticides and fertilizers or loss of
soil. Typical PGPS include lawns, landscaped areas, golf courses,
parks, cemeteries, and sports fields.

Pre-developed condition — The native vegetation and soils that existed
at a site prior to the influence of Euro-American settlement. The pre-
developed condition shall be assumed to be a forested land cover
unless reasonable, historic information is provided that indicates the
site was prairie prior to settlement.

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

Receiving waters - Bodies of water or surface water systems to which
surface runoff is discharged via a point source of stormwater or via
sheet flow.

Redevelopment - On a site that is already substantially developed (i.e.,
has 35% or more of existing impervious surface coverage), the
creation or addition of impervious 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 impervious surface that is
not part of a routine maintenance activity; and land disturbing
activities.
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Land disturbing activity - Any activity that results in movement of
earth, or a change in the existing soil cover (both vegetative and non-
vegetative) 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 are not
considered land-disturbing activity.

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 and
replacement of dysfunctioning 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. For further details on the
application of this manual to various road management functions,
please see Section 2.2.

Native vegetation — Vegetation comprised of plant species, other than
noxious weeds, that are indigenous to the coastal region of the Pacific
Northwest and which reasonably could have been expected to
naturally occur on the site. Examples include trees such as Douglas
Fir, western hemlock, western red cedar, alder, big-leaf maple, and
vine maple; shrubs such as willow, elderberry, salmonberry, and salal;
and herbaceous plants such as sword fern, foam flower, and fireweed.

New development - Land disturbing activities, including Class IV -
general forest practices that are conversions from timber land to other
uses; structural development, including construction or installation of a
building or other structure; creation of impervious 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.

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:
vehicular use; industrial activities (as further defined in the glossary);
or storage of erodible or leachable materials, wastes, or chemicals, and
which receive direct rainfall or the run-on or blow-in of rainfall.
Erodible or leachable materials, wastes, or chemicals are those
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2.3

Underground utility projects:

Underground utility projects that replace the ground surface with in-kind
material or materials with similar runoff characteristics are only subject to
Minimum Requirement #2, Construction Stormwater Pollution Prevention.

All other new development is subject to one or more of the Minimum
Requirements (see Section 2.4).

Definitions Related to Minimum Requirements

A full listing and definition of stormwater-related words and phrases that
are used in this manual is given in the glossary. A few of the key
definitions are listed here for ease in understanding the requirements that
follow.

Arterial - A road or street primarily for through traffic. A major
arterial connects an Interstate Highway to cities and counties. A minor
arterial connects major arterials to collectors. A collector connects an
arterial to a neighborhood. A collector is not an arterial. A local
access road connects individual homes to a collector.

Effective Impervious surface - Those impervious surfaces that are
connected via sheet flow or discrete conveyance to a drainage system.
Impervious surfaces on residential development sites are considered
ineffective if the runoff is dispersed through at least one hundred feet
of native vegetation in accordance with BMP T5.30 — “Full
Dispersion,” as described in Chapter 5 of Volume V.

Highway — A main public road connecting towns and cities

Impervious surface - A hard surface area that 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. Open, uncovered
retention/detention facilities shall not be considered as impervious
surfaces for purposes of determining whether the thresholds for
application of minimum requirements are exceeded. Open, uncovered
retention/detention facilities shall be considered impervious surfaces
for purposes of runoff modeling.
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dispersion of roadway runoff may not be allowed, or other
measures may be required.

Cleared Area Dispersion BMPs

The runoff from cleared areas that are comprised of bare soil, non-
native landscaping, lawn, and/or pasture is considered to be "fully
dispersed" if it is dispersed through at least 25 feet of native vegetation
in accordance with the following criteria:

1. The contributing flowpath of cleared area being dispersed must be
no more than 150 feet, AND

2. Slopes within the 25-foot minimum flowpath through native
vegetation should be no steeper than 8%. If this criterion can not
be met due to site constraints, the 25-foot flowpath length must be
increased 1.5 feet for each percent increase in slope above 8%.
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