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Chapter 1 - Introduction

The Drainage Design and Erosion Control Manual establishes
requirements and provides guidance for managing the quantity and quality
of stormwater runoff produced by development and redevelopment in
Thurston County. This manual is a completely revised update to the 1994
Thurston County Drainage Design and Erosion Control Manual and is
intended to comply with the National Pollutant Discharge Elimination
System (NPDES) Phase II permit issued to Thurston County by the
Department of Ecology and be equivalent to the Stormwater Management
Manual for Western Washington (Ecology 2005).

The Thurston County Drainage Design and Erosion Control Manual
applies to all unincorporated areas of Thurston County. Except that, within
specific Urban Growth Areas (UGAs) associated with incorporated cities
that have adopted a Drainage Manual equivalent to the 2005 Washington
State Department of Ecology Stormwater Management Manual for
Western Washington, and for which an agreement between the City and
Thurston County has been reached to use the City’s Drainage Manual
standards, the Drainage Manual of the incorporated city shall apply. The
Manual establishes minimum requirements for projects of all sizes and
types and the required submittals to demonstrate compliance with the
minimum requirements.

The requirements of the manual also apply to cross-jurisdictional projects
(e.g., utility, port, irrigation, drainage or flood control district, city, town,
county, or other local, state, or federal government entity) located totally,
or in part of, the County unless one of the following applies:

. Activity is exempted from submittal requirements (see Section 2.2)

. Development/redevelopment and stormwater activities are
conducted in accordance with an approved stormwater
management manual consistent with Thurston County’s NPDES
Phase II permit and the 2005 Washington State Department of
Ecology Stormwater Management Manual for Western
Washington.

The Drainage Manual Administrator is authorized to request information
or to impose controls beyond those specified in this Manual. In doing so,
the Administrator shall act reasonably, exercising best professional
judgment based on available information. Reasons that the Administrator
may act include, but are not limited to, one of the following:

o To protect the health, safety, and welfare of the public
. To prevent water quality degradation and stream bank erosion
July 2009 Volume | — Minimum Technical Requirements 1-1
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To prevent flooding that may present a risk to life, safety, vital
services, or property

To implement regulatory mandates such at Total Maximum Daily
Load (TMDL) requirements within a watershed

Where the Administrator’s direction is needed to correct errors and
omissions, in order to clarify, augment or update Manual text.
Where this is required, the Administrator will, in a timely and
appropriate manner, revise the text and provide the revisions to
Manual users. Users are advised to check the Thurston County
website or contact the County for updated design and
implementation guidelines.

The use of “onsite measures” (Low Impact Development) will be an
integral part of the planning and design of all future development in
Thurston County. The ultimate goal of stormwater management for new
development and redevelopment will be to mimic the natural pre-
development hydrologic conditions of the site as closely as possible with
respect to infiltration, evapotranspiration, water quality, and quantity of
surface water release from the site. To this end, the design for stormwater
management systems for development shall be a sequential process
described as follows:

1st

2nd

3rd

4th

5th

Minimize disturbed areas and maximize open space and native
vegetation retention.

Limit impervious surface to the minimum necessary and
implement source control measures to prevent contact of
stormwater with pollutant generating sources.

Use “onsite” measures such as dispersion, bio-retention (rain
gardens), and small scale infiltration to the maximum extent
practicable to reduce concentrated flows of stormwater.

Disconnect impervious surfaces to the maximum extent practicable
to slow the runoff of stormwater from a site and increase the time
of concentration. Examples include filter strips, porous paving,
sheet flow of runoff to native vegetation, and bioretention.

For any remaining concentrated stormwater flows that exceed
specific thresholds provide treatment and infiltrate to the maximum
extent practicable and at least to the level of infiltration provided
by the site in pre-development conditions.
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6th  Minimize release of surface water to protect stream channels and
downstream properties by meeting design criteria established for
peak flow rate and volume per drainage manual requirements.

7th  Implement controls to manage stormwater runoff during
construction to eliminate discharge of sediment-laden water offsite
and maintain these controls until the site is stabilized.

8th  Establish and implement a plan for the operations and maintenance
of the stormwater facilities and provide ongoing maintenance,
repair, and operations for those facilities to ensure continued
protection of water quality and flow control.

The Best Management Practices (BMPs) described in this manual help
meet the following water quality standards and protect beneficial uses of
the receiving waters:

o Chapter 173-200 WAC, Water Quality Standards for Ground
Waters of the State of Washington

o Chapter 173-201A, Water Quality Standards for Surface Waters
of the State of Washington

J Chapter 173-204, Sediment Management Standards.

Stormwater management techniques applied in accordance with this
manual are presumed to meet the technology-based treatment requirement
of State law to provide all known available and reasonable methods of
treatment, prevention and control (AKART; RCW 90.52.040 and

RCW 90.48.010).

This technology-based treatment requirement does not excuse any
discharge from the obligation to apply additional stormwater management
practices as necessary to comply with the State water quality standards
listed above.

The BMPs presented in this manual are approved by Thurston County and
the Department of Ecology and are presumed to protect water quality and
instream habitat — and meet the stated environmental objectives of the
regulations described in this chapter. Project proponents always have the
option of not following the stormwater management practices in this
manual. However, if a project proponent chooses not to follow the
practices in the manual then the project proponent will be required to
individually demonstrate that the project will not adversely impact water
quality by collecting and providing appropriate supporting data to show
that the alternative approach is protective of water quality and satisfies
state and federal water quality laws. Projects interested in pursuing the

July 2009
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1.1

1.2

demonstrative approach should contact Thurston County early in the
process.

Where requirements in this document are also covered in any other law,
ordinance, resolution, rule, regulation, or similar requirement, the more
restrictive shall govern.

This manual has been adopted by the Thurston County Board of
Commissioners and is part of Thurston County Code. Failure to comply
may trigger administrative or enforcement action, and result in project
delays, fines, civil, or criminal penalties.

How This Manual is Organized

The manual is organized into five volumes, each addressing a specific
aspect of stormwater management in Thurston County:

o Volume I introduces the entire Drainage Design and Erosion
Control Manual, summarizes minimum requirements, describes
submittal requirements, and contains detailed guidance for the
selection of Best Management Practices (BMPs) for onsite
measures Low Impact Development (LID), water quality
treatment, and flow control.

o Volume Il describes BMPs and submittal requirements for
temporary stormwater management (erosion and sediment control)
at construction sites.

o Volume 111 explains hydrologic analysis, modeling, BMP sizing
techniques and requirements for conveyance design. Volume III
also provides guidance on field and analytical methods to
determine infiltration rates and site suitability criteria, to ensure
that infiltration facilities are sited in a manner that protects
groundwater.

o Volume IV describes source control BMPs, used to minimize
pollution generated by pollution sources on developed sites.

o Volume V describes and provides detailed design guidance for
BMPs to control stormwater flows and treat runoff that contains
sediment or other pollutants from developed sites.

Volume | Overview

Chapters in this volume will determine the applicable requirements for
your project, your submittal requirements, and provide guidance on
selection of BMPs. It will also direct you to other volumes of the manual
for topics relevant to specific hydrologic design methods and infiltration

1-4
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testing (Volume III), BMP design guidance (Volumes IV and V), and
construction practices (Volume II).

. Chapter 1: Introduction describes the manual and where it
applies, gives an overview of the stormwater management process,
and lists related plans, permits, and manuals.

o Chapter 2: Minimum Requirements for New Development and
Redevelopment describes minimum requirements for stormwater
management for all new development and redevelopment projects.
There are twelve minimum requirements, and their applicability to
a project varies depending on the type and size of the proposed
project.

. Chapter 3: Stormwater Submittal Requirements describes the
submittal process required to meet Thurston County requirements.
Submittal requirements vary depending on the project size and
type and which minimum requirements apply to the project.

o Chapter 4: Stormwater BMP Selection Process explains how to
select BMPs for long-term management of stormwater flows and
quality. BMP selection for construction stormwater management
and source control of pollution are not included in Volume I but
can be found in Volume II and Volume IV respectively.

1.3 Related Plans, Permits, and Manuals

1.3.1 Phase Il NPDES and State Waste Discharge
Stormwater Permits for Municipalities

Depending on population, some cities, counties, and other agencies are
subject to permitting under the U.S. Environmental Protection Agency
(EPA) Phase II Stormwater Regulations (40 CFR Part 122). In western
Washington, the Washington State Department of Ecology (“Ecology™)
has issued joint National Pollutant Discharge Elimination System
(NPDES) and state waste discharge permits to regulate stormwater
discharges from municipal separate storm sewer systems (MS4) operated
by small cities and counties, including the urban parts of Thurston County.

The Phase II NPDES Municipal Stormwater Permit was issued on

January 17, 2007, and modified on June 9, 2009. It is available on

Ecology’s website:
ttp://Www.ecy.wa.gov/programs/wq/stormwater/municipal/PermitsPermit

tees.html.

Only those areas of unincorporated Thurston County that have population
densities meeting the criteria of the NPDES Phase II program are covered
by the permit. This is principally the area surrounding the incorporated

July 2009
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cities of Lacey, Olympia, and Tumwater and includes portions of areas
designated as urban growth areas as well as areas outside of the urban
growth areas. The applicant should check with Thurston County to
determine the current NPDES permit boundary if this information is
necessary for the project.

1.3.2 NPDES and State Waste Discharge Baseline General
Permit for Stormwater Discharges Associated With
Industrial Activities (Industrial Stormwater Permit)

Businesses subject to the Baseline General Permit for Stormwater
Discharges Associated with Industrial Activities must prepare and
implement a Stormwater Pollution Prevention Plan (SWPPP) in
accordance with the terms of that permit. The current permit was reissued
on October 15, 2008, became effective on November 15, 2008, and
expired April 30, 2009. A new permit is currently being developed by
Ecology. See the following website for more information:
wttp://www.ecy.wa. gov/programs/wq/stormwater/industrial/index.html>.

1.3.3 WSDOT Highway Runoff Manual (HRM)

The HRM addresses stormwater runoff issues for typical WSDOT
roadway construction and maintenance activities. It has been granted
equivalent status by Ecology and can, therefore, be adopted by other
jurisdictions. It was last updated in 2008 and can be found at the
following website:

ttp://www.wsdot.wa.gov/Environment/WaterQuality/Runoff/HighwayR
unoffManual.htm>.

1.3.4 2005 Low Impact Development Technical Guidance
Manual for Puget Sound (LID Manual)

The LID Manual is published by the Puget Sound Partnership and
provides current guidance on LID techniques and design procedures in
Washington State. The Ecology Manual recognizes the LID Manual and
references it in its Stormwater Management Manual for Western
Washington. The LID Manual is currently being updated and can be
found at the following website:

ttp://www.psp.wa.gov/documents.php>.

1.3.5 The Puget Sound Conservation and Recovery Plan

The Puget Sound Conservation and Recovery Plan (PSCRP) directs every
city and county in the Puget Sound Basin to develop and implement a
comprehensive stormwater management program. It also emphasizes the
use of Low Impact Development measures. (The PSCRP has replaced the
Puget Sound Water Quality Management Plan.) Publication of this
Drainage Design and Erosion Control Manual partially fulfills that
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requirement for Thurston County. For more information, see the Puget
Sound Partnership website at:%ttp://www.psp.wa. gov/>.

1.3.6 Other State and Federal Permits

Your project may require additional permits, depending on location and
type of development. These permits may include one or more of the
following, which are described in detail in the Ecology Stormwater
Management Manual for Western Washington:

o Construction Stormwater Permit (i.e., NPDES and State Waste
Discharge General Permit for Stormwater Discharges Associated
with Construction Activity): For construction sites with one or
more acres of disturbed area with the potential to discharge
stormwater to surface waters.

o Endangered Species Act (ESA): Potentially restricts construction
and development activities that affect ESA-listed species or their
habitat.

J Section 401 Water Quality Certifications: Certification required
for projects that require a fill or dredge permit under Section 404
of the Clean Water Act.

o Hydraulic Project Approvals: Permit issued by Washington
State Department of Fish and Wildlife (WDFW), required when
project-related stormwater discharges would change the natural
flow or bed of state waters or work is required below the ordinary
high water level of a lake or stream.

. Agquatic Lands Use Authorizations: The Washington State
Department of Natural Resources (WDNR), as the steward of
public aquatic lands, may require a stormwater outfall to have a
valid use authorization and to avoid or mitigate resource impacts.

. Underground injection control program: An Ecology program

(WAC 173-218) which may require registration or restrictions for

Tom Cook Suggest Adding - certain infiltration systems (see Volume V for more information).
Bullet: "Water Rights |Secti0n 3.1.3

Approval: Under the Water 1.3.7 Local Government Permits

Resources Code a water right . . . .
Your project will require some form of permit or land use

review/acceptance from Thurston County depending on the location and
type of project/development. Many of these permits also require a

may be necessary for an

irrigation pond."

drainage review in accordance with the manual. These permits can
include the following:

o Building Permit
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. Construction Permit (Excavation, Grading, Clearing & Erosion
Control)

o Short Plat Subdivision

o Large Lot Subdivision

o Long Subdivision

o Class IV Forest Practices Permit

o SEPA Approval

° Critical Areas Review
° Road Encroachment Permit
° Site Plan Review

o Binding Site Plan
. Design Review
o Contact Thurston County Permit Assistance Center for help in

determining the permits that apply to your project:
ww.co.thurston.wa.us/permitting>.

1.3.8 Requirements ldentified through Watershed and Basin
Planning or Total Maximum Daily Loads (TMDLS)

Many requirements in this manual can be superseded by adopting
ordinances and rules to implement watershed or basin plan
recommendations. In accordance with the Watershed Management Act
(Chapter 90.82 RCW) or the basin planning option (Chapter 400-12
WAC), Thurston County has initiated its own basin planning processes to
identify alternative requirements for sensitive watersheds.

Basin plans are thorough investigations of water problems and potential
solutions for a specific drainage basin. The term "drainage basin" refers to
all the land that drains to a common body of water. Basin plans address
issues such as flooding, poor water quality, erosion, and the degradation of
aquatic habitat. They involve gathering data about the topography of the
land and the way water moves through the soil, and also assesses how
drainage projects and other activities in one area of a watershed might
affect other areas.

Basin plans are reviewed and approved by the elected officials of each
participating agency. Basin plans in Thurston County are usually written
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http://
www.co.thurston.wa.us/
stormwater/basin/
basin-home.htm

1.4

jointly by the County and cities. The plan itself does not fund or authorize
projects; however, Thurston County commissioners refer to the basin
plans when deciding which stormwater construction projects to finance.

Information on Thurston County’s basin planning process, including links
to current County basin plans, can be found at the following website:
<http://www.co.thurston.wa.us/stormwater/Basin%20Plans/Basin_Plans_h
ome.htm>.

Definitions—Generally

For the purposes of interpreting this Manual, unless it is plainly evident
from the context that a different meaning is intended, certain words and
terms are defined in this section as follows:

° The words "shall," “will,” and “must” are always mandatory, while
the word "should" is situation-specific and not mandatory, and
"may" is situation-specific and permissive. For any project, the
Administrator or designee is authorized to determine if situation-
specific requirements are applicable.

o Words in the present tense include the future, the singular includes
the plural and the plural includes the singular.

o The word "and" indicates that all connected items or provisions
apply.
o The word "or" indicates that the connected items or provisions may

apply singularly or in any combination.

° The term "either or" indicates that the connected items or
provisions shall apply singularly but not in combination.

o Where terms are not specifically defined (see Glossary in
Appendix I-A) in this Manual, the following sources, in order of
their use, shall be referred to for a definition of the term:

o Washington State Department of Ecology Stormwater
Management Manual for Western Washington (2005)

o Thurston County Code

o Other Ecology Approved Equivalent Stormwater Manuals for
jurisdictions located in Western Washington

o Current industry standard text books, guidance documents, or
reports

July 2009
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o Ifnot defined in the above sources then words shall have their
ordinary accepted meanings within the context with which they
are used. Webster's Third New International Dictionary of the
English Language, Unabridged, 1986 Edition, shall be
considered in determining ordinarily accepted meanings.

[llustrations found in this Manual are not intended to supersede or replace
written definitions, restrictions, or standards.
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Chapter 2 - Minimum Requirements for New
Development and Redevelopment

2.1

Overview

This chapter describes minimum requirements for stormwater
management applicable to new development and redevelopment sites, and
provides guidance on how to apply those requirements. The first section
provides a list of projects which are exempt from the minimum
requirements. If you are unsure whether your project is exempt or not,
check with the Drainage Manual Administrator. The next section
identifies which minimum requirements apply to your project, and the
final section describes each of the minimum requirements in more detail.

After determining that your project is not exempt from the minimum
requirements, you can use this chapter to determine the minimum
requirements that apply to your project. At that point, you will need to
know the following for your overall project and for each threshold
discharge area within the project:

J Area of existing and new impervious surface
J Area of replaced impervious surface
o Area of pervious surface converted to impervious (i.e., landscape

converted to pavement)

o Total disturbed area (logged, cleared, graded or otherwise
disturbed as part of the project)

o Area converted from native vegetation to landscape or impervious
o Area converted from native vegetation to pasture.

The glossary defines each of the terms used above and should be referred
to in calculating the applicable areas.

2.1.1 Roadway Frontage Improvements

If your property abuts a public roadway, roadway frontage improvements
are typically required for all improvement and development projects. This
can include roadway widening, right-of-way dedication, and/or upgrade to
urban features. The abutting property is responsible for the management
of stormwater drainage from the public right-of-way. This may include
construction of treatment and flow control facilities or allowance for
dispersion areas in accordance with this manual.

July 2009
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2.2

Any land disturbing activity or addition of impervious surfaces associated
with frontage improvements shall be included in the area calculations for
determining the Minimum Requirements. Plans and reports prepared in
accordance with this manual shall include management of runoff from the
roadway frontage abutting the project site. See the Thurston County Road
Standards for more information on frontage improvements and road
drainage requirements.

2.1.2 Cumulative Impact Mitigation Requirement

The determination of thresholds for a project site shall be based on the
total increase or replacement of impervious surfaces, conversion of native
vegetation to landscape area or pasture that have occurred within the
previous 5 years. The County will consider the cumulative impacts of all
permits issued within the previous 5 years from the date of project
submittal by the applicant.

The purpose of this Cumulative Impact Mitigation Requirement is to
adequately mitigate the stormwater from improvements on a project site
that are submitted under separate permits. The separate submittals could
have project areas that do not meet thresholds, but would meet the
thresholds if the projects were combined as one project.

Exemptions
The following projects are exempt from the minimum requirements:
2.2.1 Forest Practices

Forest practices regulated under Title 222 WAC, except for Class IV
General Forest practices that are conversions from timber land to other
uses, are exempt from the minimum requirements.

2.2.2 Commercial Agriculture

Commercial agriculture practices are generally exempt. However,
conversion from timberland to agriculture and construction of impervious
surfaces are NOT generally exempt.

2.2.3 Oil and Gas Field Activities or Operations

Construction of the following is exempt:

. Drilling sites
. Waste management pits
. Access roads
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o Transportation and treatment infrastructure (e.g., pipelines, natural
gas treatment plants)

o Natural gas pipeline compressor stations
o Crude oil pumping stations.

Operators are encouraged to use BMPs to minimize erosion and control
sediment during and after construction to protect surface water quality
during storm events.

2.2.4 Road and Parking Lot Practices

The following road and parking lot maintenance practices are exempt but
should use appropriate BMPs to minimize erosion and sediment transport:

J Pothole and square cut patching
J Road projects completely within the right-of-way which do not add
impervious surface, such as overlaying existing asphalt or concrete

pavement without expanding the area of coverage

J Shoulder grading

o Reshaping or regrading drainage systems to restore as-built
conditions.
o Crack sealing or resurfacing with in-kind material without

expanding the road prism
o Vegetation maintenance

The following road or parking lot maintenance practices are considered
redevelopment, and therefore are not categorically exempt:

. Removing and replacing a paved surface to base course or
lower, or repairing the roadway base. If impervious surfaces are
not expanded, Minimum Requirements #1 through #5 apply.
Where appropriate, for privately maintained roads, project
proponents are encouraged to use permeable and porous
pavements.

. Extending the pavement edge without increasing the size of the
road prism, or paving graveled shoulders. These are considered
new impervious surfaces and are subject to the minimum
requirements that apply when the redevelopment project reaches

identified thresholds.
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2.3

. Resurfacing by upgrading from dirt to gravel, asphalt, or
concrete; upgrading from gravel to asphalt, or concrete; or
upgrading from a bituminous surface treatment (“chip seal”)
to asphalt or concrete. These are considered new impervious
surfaces and are subject to the minimum requirements that apply
when the redevelopment project meets or exceeds identified
thresholds.

2.2.5 Underground Utility Projects

Underground utility projects that are linear in nature and 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 development is subject to one or more of the Minimum
Requirements.

2.2.6 Public Drainage Facilities

Drainage facilities conceived, designed, or constructed by or through an
agent of the County shall be exempted from the submittal and permitting
requirements of this Manual. The County shall meet the intent and
specific requirements of this Manual on all projects relative to drainage or
incorporating drainage components and shall maintain records adequate to
reflect such compliance. These records shall be available upon request per
the State Public Disclosure of Information Act, RCW 42.17.

The County shall incorporate the provisions of this Manual into the design
calculations, drawings, and specifications of all projects released for
public bid. These provisions shall also apply to projects constructed by
County staff.

This exclusion from submittal and permitting requirements only applies to
this Manual and does not relax any requirements of other applicable
ordinances, regulations, or legislation except that superseded by this
Manual.

Applying Minimum Requirements

If your project is not exempt, you must determine which Minimum
Requirements apply to it. Use the flowcharts in Figures 2.1 and 2.2 to
help determine which minimum requirements apply to your project.
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Does the project parcel
contain a marine bluff or
critical area?

NO

v

'

L 9

Is this a redevelopment
project?

NO

!

Does the project add 5,000
square feet or more of new
impervious surface?

NO

\vegetatiun to pasture?
S

Does the project convert 3/4
acres or more of native
vegetation to lawn or
landscaped areas, or convert
2.5 acres or more of native

Apply Minimum
Requirement #12
Offsite Analysis

Continue |

See Redevelopment
Minimum
Requirements Flow
Chart (Figure 2.2)

YES YE

All Minimum Regquirements
(#1-#12) apply to new
impervious surfaces AND
converted pervious
surfaces.

~

Minimum Reguirements #1
through #5 apply to new
impervious surfaces AND
the land disturbed.

INOI
\

~

Does the project have
2,000 square feet or more
of new impervious
surfaces?

Does the project have land-
disturbing activities of 7,000
square feet or more?

Is the area of the total impervious surfaces less than 5% of the parcel
AND is all stormwater infiltrated on site?

YES

No further
requirements

Apply Minimum
Requirement #2 and
Minimum Requirement

#5

Figure 2.1 — Flow Chart for Determining Minimum Requirements for New Development

Figure 2.1.

Flow Chart for Determining Requirements for New Development.
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[ From Figure 2.1 ]

v

Does the are of new, replaced, or new plus replaced impervious surfaces total
2,000 square feet or more?

OR Does the area of land-disturbing activity total 7,000 square feet or more?

| YES | | NO

h 4
Ming‘mum Requirements #1 through #5 and
Minimum Requirement #12 apply to new AND Apply Minimum Requirements #2 and #5.
replaced impervious surfaces AND the land
disturbed.

Continue

Does the project add 5,000 square feet or more of new impervious surfaces?
OR Convert 3/4 acres or more of native vegetation to lawn or landscaped areas?

OR Convert 2.5 acres or more of native vegetation to pasture?

YES NO

r
All Minimum Requirements (#1-#12) apply to new
impervious surfaces AND converted pervious
surfaces.

\

Continue

h 4

Is the project one of the following types/facilities?
« Public Facilities Construction (e.g. roads, parks, structures, utilities) NO .[

Mo further
requirements®

* Private Road Projects

« Commercial Building Permit

= Multi-family Building Permit

+ Project Subject to Zoning Site Plan Review

YES
Y

Is the construction cost of the improvements 25 percent or
YES | more of the existing assessed value excluding land value,
LAND does the construction cost $690,000 or more in 2008

dollars"?

/

NO
h 4

All Minimum B

Requirements (#1- YES
#12) apply to all
impervious surfaces.

Is the area of new impervious surfaces 232 percent or mare
of existing impervious surfaces, AND does the project add
5,000 square feet or more of new impervious surfaces?

Notes:

* The County may require apphcation of Minimum Requirements #1-#12 to all impervious surfaces if an existing water quality,
flooding, or erosion problem is identified. See Section 2.2.

* Cost threshold will be escalated annually based on WSDOT Construction Cost Index. See Section 2.3.2.

Figure 2.2 — Flow Chart for Determining Minimum Requirements for Redevelopment

Figure 2.2. Flow Chart for Determining Requirements for Redevelopment.
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Depending on the project size, site, and location, different requirements
may apply. Not all minimum requirements apply to every project. The
minimum requirements are:

1. Stormwater site planning

2. Construction stormwater pollution prevention

3. Source control of pollution

4. Preservation of natural drainage systems and outfalls
5. Onsite stormwater management

6. Runoff treatment

7. Flow control

8. Wetlands protection

9. Basin and watershed planning

10. Operation and maintenance

1. Financial liability
12. Offsite analysis and mitigation.

Not all minimum requirements apply to every project. This section
describes thresholds that determine which minimum requirements apply.
Minimum requirements are described in Section 2.4.

2.3.1 New Development

Figure 2.1 illustrates the process for determining the applicable minimum
requirements for new development. In calculating project areas to
determine thresholds, any required public roadway frontage improvements
shall be included in the total for determining the thresholds.

All new development shall comply with Minimum Requirement #2,
Construction Stormwater Pollution Prevention Plan, except if the total of
all impervious surfaces (including existing) is less than 5 percent of the
parcel AND all stormwater is infiltrated on site.

New development that does either of the following shall comply with
Minimum Requirements #1 through #5 and Minimum Requirement #12
(offsite analysis and mitigation) for new and replaced impervious surfaces
and the land disturbed:

July 2009
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. Creates or adds 2,000 square feet or greater of new, replaced, or
new plus replaced impervious surface area

o Has land-disturbing activity of 7,000 square feet or greater.

New development that does any of the following shall comply with
Minimum Requirements #1 through #12 for new impervious surfaces and
the converted pervious surfaces:

J Creates or adds 5,000 square feet or more of new impervious
surface area

o Converts 3/4 of an acre or more of native vegetation to lawn or
landscaped areas

J Converts 2.5 acres or more of native vegetation to pasture.

2.3.2 Redevelopment

Figure 2.2 illustrates the process for determining the applicable minimum
requirements for redevelopment.

All redevelopment shall comply with Minimum Requirement #2. All
redevelopment that exceeds impervious area or land disturbance
thresholds shall comply with additional minimum requirements, as
follows:

J Redevelopment that does the following shall comply with
Minimum Requirements #1 through #5 and #12 for the new and
replaced impervious surfaces and the land disturbed:

o The new, replaced, or total of new plus replaced impervious
surfaces is 2,000 square feet or more, or

o 7,000 square feet or more of land disturbing activities.

o Redevelopment that does any of the following shall comply with
Minimum Requirements #1 through #12 for the new impervious
surfaces and converted pervious areas:

o Adds 5,000 square feet or more of new impervious surfaces

o Converts 3/4 of an acre or more of native vegetation to lawn or
landscaped areas

o Converts 2.5 acres or more of native vegetation to pasture.
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If runoff from new impervious surfaces and converted pervious surfaces is
not separated from other surface runoff on the project site, stormwater
treatment facilities must be sized for the entire flow directed to them. The
Thurston County Drainage Manual Administrator may allow the minimum
requirements to be met for an equivalent area within the same site and the
same threshold discharge area. For roadway projects, the equivalent area
does not have to be within the project limits, but must drain to the same
receiving water. (For public roadway projects, use the most recent version
of WSDOT’s Highway Runoff Manual, for redevelopment guidance.)

Additional Requirements for Redevelopment Project Sites

In addition to the redevelopment requirements above, for any
redevelopment project a complete retrofit (application of Minimum
Requirements #1 through #12 to all impervious and pollution generation
pervious surfaces) will be required if any of the following conditions

apply:

o The proposed project will result in the addition of new impervious
surface totaling 25 percent or more of existing impervious surface,
providing that the area of the new impervious surface is at least
5000 square feet.

o The construction cost of proposed improvements is 25 percent or
more of the assessed value excluding land value, providing that the
construction cost of the addition or remodel is at least $690,000 in
2008 dollars (see note below).

o The County determines that an existing water quality, flooding, or
erosion problem can be attributed to the developed site. The
County shall base this determination on:

o Results of basin planning for the basin where the project is
located

o Historic water quality data

o Historic flooding, erosion, or habitat degradation in receiving
waters.

Based on the information submitted to the County, the above
determination of whether a complete retrofit will be required will be
communicated to the applicant as early in the submittal process as
feasible. If adequate information is presented, this could be at the time of
the pre-submittal meeting, in the acceptance of the stormwater scoping
report, or during preliminary review of the application.
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NOTE: The $690,000 threshold figure is based on 2008 construction
costs. The applicant shall calculate the current applicable figure based on
using the current Washington State Department of Transportation
(WSDOT) Construction Cost Index (CCI). The WSDOT CCI was 254 in
2008, and is updated annually. The calculation shall use the following
formula:

CClI
Cost = Cost, | ——2rrent
current 2008 ( CCI 2008 j

For road-related projects, runoff from all impervious surfaces (including
existing, replaced and new pavement, shoulders, curbs, and sidewalks)
shall meet all the Minimum Requirements if any of the following are met:

o The new impervious surfaces total 5,000 square feet or more and
total 25 percent or more of the existing impervious surfaces within
the project limits, or

o If the road project results in previously dispersed flows becoming
concentrated (for example, because curb and gutter are to be
installed), or

J The new impervious surfaces total 5, 000 square feet AND the
estimated cost of the road project, excluding engineering,
contingency, right-of-way acquisition and stormwater
storage/treatment costs exceed $690,000 based on a 2008
Construction Cost Index (see adjustment method above).

The project limits for a roadway project shall be defined by the length of
the project and the width of the right-of-way.

Financial Cap on Stormwater Mitigation

The total cost of stormwater improvements to mitigate existing impervious
surfaces and pollution generating pervious surfaces shall be capped at a
minimum expenditure of 30% of the total project costs excluding the cost
of stormwater mitigation for existing surfaces.

For example, if the total project cost excluding stormwater mitigation
costs is $1.0 million, and the cost to fully mitigate the existing impervious
and pollution generating impervious areas is $500,000, then the applicant
shall expend at least $300,000 toward mitigating existing impervious &
pollution generating pervious making the total project cost including
stormwater mitigation at least $1.3 million. The applicant shall consult
with Thurston County regarding priorities for mitigation if the financial
cap is in effect. The proposed stormwater mitigation improvements and
cost data for stormwater mitigation and the total project cost shall be
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2.4

submitted with the scoping report and included in the Drainage Report for
the project.

2.3.3 Basin Planning

Thurston County basin plans may have additional requirements for
projects located within the basin. If your project is located within a basin
subject to an adopted basin plan additional runoff treatment (minimum
requirement #6), flow control (minimum requirement #7), or wetlands
protection (minimum requirement #8) restrictions may apply. See
Minimum Requirement #9 for more information.

Minimum Requirements

This section describes minimum requirements for stormwater
management. See Section 2.3 of this Volume to determine which
requirements apply. Volumes II through V of this manual describe BMPs
and sizing criteria for use in meeting minimum requirements.

2.4.1 About Threshold Discharge Areas

Minimum Requirements #6 and #7 refer to threshold discharge areas. A
threshold discharge area is an onsite area draining to one or more natural
discharge locations that combine within one-quarter mile downstream (as
determined by the shortest flowpath). For a detailed description and
example of mapping threshold discharge areas, see Section 4-2.5 of the
Highway Runoff Manual (WSDOT 2008).

2.4.2 Minimum Requirement #1: Stormwater Site Planning

The main stormwater planning components of Minimum Requirement #1
are: (1) Construction Stormwater Pollution Prevention Planning, and

(2) Permanent Stormwater Control Planning. Numerous documents are
used to fulfill the objective of this requirement depending on the nature
and location of the project.

The following types of submittals, as applicable to the project, when
prepared as described in Chapter 3, will satisfy Minimum Requirement #1:

J Abbreviated Drainage Plan

o Engineered Abbreviated Drainage Plan
o Short Form Construction Stormwater Pollution Prevention Plan
o Drainage and Erosion Control Plan (includes a drainage report,

drawings and specifications and a maintenance plan)
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o Construction Stormwater Pollution Prevention Plan (includes
temporary erosion and sediment control drawings and a narrative).

All non-exempt projects are required to prepare one or more of the above
submittals for County review. Projects that require public roadway
frontage improvements will be required to demonstrate how the roadway
runoff is accommodated.

The County may require a project to prepare a “scoping report” and the
applicant or County may request a “scoping meeting” early in the project
to discuss the development site’s conceptual stormwater approach. This
process may also be used to identify potential problems and to outline
submittal requirements, scope, and content.

2.4.3 Minimum Requirement #2: Construction Stormwater
Pollution Prevention Plan (SWPPP)

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 SWPPP (narrative and
drawings) as part of the Drainage and Erosion Control Plan (see
Section 2.4.1).

Each of the 12 elements must be considered and included in the
Construction SWPPP, unless site conditions make an element unnecessary
and exemption from that element is clearly justified in the SWPPP
narrative.

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 12 elements
of a Construction SWPPP listed below, and develop controls for all
elements that pertain to the project site. This can be demonstrated through
the submittals required of all non-exempt projects as outlined in Chapter 3
(for example, an abbreviated or engineered abbreviated drainage plan).

These elements address general water quality protection strategies for
limiting site impacts, preventing erosion and sedimentation, and managing
activities and pollutant sources during construction.

The elements of a Construction SWPPP are:

1. Mark clearing limits/preserve vegetation
2. Establish construction access
3. Control flow rates
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4. Install sediment controls

5. Stabilize soils

6. Protect slopes

7. Protect drain inlets

8. Stabilize channels and outlets
9. Control pollutants

10.  Control dewatering

11. Maintain BMPs
12. Manage the project.

The SWPPP shall include a narrative and drawings, as described in
Volume II. Volume II also has a template for a Short Form Construction
SWPPP for projects that are eligible (see Chapter 3).

If the project is required to obtain coverage under Ecology’s NPDES
Stormwater Construction permit program for project sites greater than 1-
acre the applicant shall provide a copy of the Notice of Intent and the
SWPPP prepared for the NPDES Construction stormwater permit to
Thurston County.

From October 1 through April 30, clearing, grading, and other soil
disturbing activities will not be allowed unless it can be demonstrated that
silt-laden runoff will be prevented from leaving the site through:

o Favorable site conditions such as vegetative coverage, no severe
slopes, erosion-resistant soil types, and distance from receiving
waters

J Limited activities and extent of disturbed areas

o Proposed erosion and sediment control measures.

The County may expand or restrict the seasonal limitation on site
disturbance based on site inspections, local weather conditions, or other
information. If, during the course of any construction activity or soil
disturbance during the seasonal limitation period, silt-laden runoff leaving
the construction site causes 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 County may
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take enforcement action, including but not limited to a notice of violation,
administrative order, fine/penalty, stop-work order, or correction notice.

Activities and conditions exempt from seasonal controls are:

o Routine maintenance and repair of erosion and sediment control
BMPs

o Routine public facility maintenance that doesn’t expose bare soil

o Areas where there is 100 percent infiltration of stormwater within

erosion and sediment control (ESC) facilities.

2.4.4  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 Volume IV, Chapter 3, of this manual.

Source control BMPs are used to prevent stormwater from contacting
pollutants. They are a cost-effective means of reducing pollutants in
stormwater and should be considered first in all projects, before applying
treatment measures. Source control BMPs include operational and
structural source control BMPs. See Volume IV for design details and the
selection of source control BMPs. For construction sites, see Volume II.

Minimum Requirement #3 applies to all non-exempt projects that meet the
thresholds described in Chapter 2. Source control of pollutants
(sediment/erosion control and spill prevention) during construction applies
to all projects per Minimum Requirement #2.

Depending on the project location, there may be an adopted basin plan
(Minimum Requirement #9) or a TMDL plan (also known as a Water
Cleanup Plan) with more stringent source control requirements for a
specific basin. See Minimum Requirement #9 for more information.

Structural source control BMPs shall be shown on project drawings, and
the design shall be documented in the Drainage Report. Any required
maintenance or operations required for a structural source control BMP
shall be included in the Maintenance Plan.

Operational source control BMPs shall be included in the Maintenance
Plan for the project; or, if a Maintenance Plan is not required, the
operational source control BMPs shall be included with other submittals
and upon acceptance by the County shall be recorded with the County
auditor for the subject property.
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2.4.5 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.

Minimum Requirement #4 applies to all non-exempt projects that meet the
thresholds described in Chapter 2, to the maximum extent practicable.

Preserving natural drainage systems provides multiple stormwater benefits
and minimizes erosion and sediment problems. Runoff discharged from
the project site must not cause a significant adverse impact to downstream
receiving waters and downgradient properties.

When downstream drainage courses are inadequate, systems are
undersized, or when (in the opinion of the Administrator or designee)
property may be adversely affected by existing or proposed stormwater
release rates, additional stormwater flow control measures may be
required. Such determination by the Administrator or designee may be
based upon information submitted by the applicant, existing information
indicating problem areas, information received from or statements from
property owners or residents near the project site, or current or past
drainage problem litigation near the project. Additional information,
calculations, or studies may be required of the applicant to assist the
Administrator in making this determination.

If downstream conveyance system capacity is determined to be inadequate
or undersized based on an evaluation of the entire contributing area at full
build-out based on the current zoning, the applicant has the following
options:

° Provide additional flow control, LID, or infiltration measures as
required by the County to reduce stormwater discharge rates and/or
volumes to pre-development conditions, or

o Correct or improve downstream drainage conditions so that the
capacity is adequate to convey drainage from all contributing
properties, or

o At such time as the County establishes a program for payment in
lieu of improvements, the applicant may contribute to a dedicated
fund to provide the downstream improvements required per the
provisions of the program.
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Any offsite improvements proposed by the applicant will require the
applicant to obtain easements from the owners of any property where
work occurs.

If flows for a given outfall are not channeled in the pre-development
condition, runoff concentrated by the proposed project must be discharged
overland through a dispersal system or to surface water through an energy
dissipation BMP before leaving the project outfall. Typical dispersal
systems include rock pads, dispersal trenches, level spreaders, and diffuser
pipes. Typical energy dissipaters include rock pads and drop structures.
These systems are better described in Volume III, “Conveyance.”

In some instances, a diversion of flow from the existing (pre-development)
discharge location may be beneficial to the downstream properties or
receiving water bodies. Examples include situations where existing
downstream flooding or channel erosion is occurring. If it is determined
that a flow diversion may be warranted, the applicant should consult with
Thurston County to confirm this conclusion and its application for the
project.

As part of the project submittals, the applicant shall identify the location
of natural drainage, topography, historic drainage information and any
potential impacts. The discharge of stormwater from the project to
adjacent properties may be subject to additional requirements (see
Volume III, Conveyance).

2.4.6 Minimum Requirement #5: Onsite Stormwater
Management

Projects shall employ onsite stormwater management BMPs to infiltrate,
disperse, and retain stormwater runoff onsite to the maximum extent
feasible.

Minimum Requirement #5 applies to all projects that meet the thresholds
described in Chapter 2. All projects, including those not meeting the
thresholds of Chapter 2, should use onsite measures to the maximum
extent practicable for the control of stormwater.

All projects required to comply with Minimum Requirement #5 shall
employ all of the following Low Impact Development BMPs as
applicable:

o Restore native vegetation (BMP LID.01)

o Post-Construction Soil Quality and Depth (BMP LID.02) — All
disturbed areas of the project to be landscaped shall implement
BMP LID.02 to restore soil quality and depth
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o Downspout infiltration systems (BMP LID.04)

o Dispersion of roof and driveway runoff (BMP LID.05; LID.06;
LID.07)

o Bioretention (BMP LID.0S).

Where roof downspout controls are planned, the following three types
shall be considered in descending order of preference:

o Downspout infiltration systems including bioretention (rain
gardens)

J Downspout dispersion systems, only if infiltration is not feasible

o Collect and convey to the County or private stormwater system if

other alternatives are not feasible.

The use of Low Impact Development BMPs is more effective in reducing
disruptions to the site’s natural hydrologic characteristics and preferable to
more traditional BMPs such as detention ponds. In some cases, the
application of onsite measures can reduce the effective impervious surface
and/or effective pollution generating impervious surface within a threshold
discharge area to the extent that additional flow control or water quality
treatment (Minimum Requirements #6 and #7) is not required. An
applicant may also consider using full dispersion where the impervious
surface, landscape areas, and native vegetation retention as a percentage of
the site meets certain thresholds (see BMP LID.11).

Chapter 4 provides guidance on BMP selection, including onsite
stormwater management BMPs required by this minimum requirement.
Design guidelines and sizing tables for the BMPs listed above are
provided in Volume V.

Onsite measures and Low Impact Development BMPs shall be shown on
the project drawings and design calculations shall be included in the
Drainage Report. Maintenance and operations requirements for these
BMPs shall be included in the Maintenance Plan for the project. For
projects in which a Maintenance Plan is not required, the operations and
maintenance criteria for onsite measures shall be shown on and described
in the other submittal documents required for the project.

2.4.7 Minimum Requirement #6: Runoff Treatment

Projects must provide runoff treatment to reduce the water quality impacts
of stormwater runoff from pollution-generating surfaces.
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Minimum Requirement #6 applies to all non-exempt projects that meet the
thresholds described in Chapter 2. Stormwater treatment facilities shall be
constructed if the following criteria are met within a threshold discharge

area (see Table 2.1):

o Total effective pollution-generating impervious surface (PGIS) is

5,000 square feet or more in a threshold discharge area, or

o Total pollution-generating pervious surfaces (PGPS) are 3/4 of an
acre or more in a threshold discharge area, and from which there is
a surface water discharge to a natural or man-made conveyance

system from the site.

Table 2.1.

Treatment Requirements by Threshold Discharge Area
<% Acres | >% Acres | <5,000 sf | >5,000 sf
of PGPS PGPS PGIS PGIS

Treatment Facilities

v

v

Onsite Stormwater BMPs

v

v

v

PGPS = pollution-generating pervious surfaces

PGIS = pollution-generating impervious surfaces

sf = square feet

The above thresholds apply to both a project’s onsite and offsite
improvements. Once the project triggers this minimum requirement, all
new and replaced pollution generating impervious surfaces are required to
receive water quality treatment.

With respect to the water quality treatment requirements, a “net” total of
pollution generating impervious surfaces associated with a given project
will not be considered when dealing with replaced impervious surfaces or
impervious surfaces converted to pervious. For example, construction of
new surfaces that do not generate pollution (i.e., replacing old surfaces
that were pollution generating) does not balance the environmental
impacts of newly created pollution generating surfaces. All new or
replaced pollution generating surfaces that meet the thresholds for new
development or redevelopment and create, add, and/or replace

5,000 square feet of pollution generating impervious surface shall provide
water quality treatment.

If runoff from the total new PGIS and that portion of any replaced PGIS
that requires treatment cannot be separated from the existing PGIS runoff,
treatment facilities must be sized to treat all of the runoff.

Stormwater treatment facilities shall be selected using the process
described in Chapter 4, designed in accordance with the design criteria in
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Volume V, and maintained in accordance with the maintenance schedule
in Appendix V-C and the requirements of Minimum Requirement #10.

Depending on the activities and likely pollutants at the project site,
required BMPs may be basic, enhanced, phosphorus control, or oil control.
Chapter 4, BMP Selection explains when each type is required.

o Volume III provides information on the water quality design storm
and flow rate for treatment facility sizing.

Water quality treatment facilities shall be shown on the project drawings
and include details and construction notes for their proper construction.
Design calculations for each BMP shall be included in the Drainage
Report along with any supporting documents (geotechnical reports,
material specifications, soils testing, etc.). Maintenance and operations
requirements for these BMPs shall be included in the Maintenance Plan
for the project. If a justification for not providing treatment facilities for a
threshold discharge area based on a reduction in effective impervious
surfaces due to LID techniques, this justification shall be documented in
the Drainage Report for acceptance by Thurston County.

2.4.8 Minimum Requirement #7: Flow Control

Projects must provide flow control to reduce the impacts of stormwater
runoff from impervious surfaces and land cover conversions. This
includes controlling the discharge and infiltration for a project site such
that:

o Stormwater discharges from a threshold discharge area shall match
developed discharge durations to pre-developed durations for the
range of pre-developed discharge rates from 50 percent of the
2-year peak flow up to the full 50-year peak flow and,

o For groundwater recharge, the average annual infiltration volume
of stormwater from the project site after development shall match
(or exceed) the pre-developed (forested condition, see below)
average annual volume infiltrated

o The predevelopment condition to be matched shall be a forested
land cover, unless reasonable historic information is available that
indicates the site was prairie prior to settlement (modeled as
“pasture” in the Western Washington Hydrology Model).

The above discharge requirement is waived for sites that will reliably
infiltrate all runoff from impervious surfaces and converted pervious
surfaces.
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The requirement to match the average annual infiltration volume may be
waived for the portion of a project site that can demonstrate that the
average overall infiltration rate of the native soils at that portion of the site
in the pre-developed condition have an infiltration rate of less than

0.5 inches per hour.

In calculating the average annual infiltration volume for purposes of
meeting the minimum infiltration requirement, the applicant may include
infiltration from dispersion areas, landscaped areas, biofiltration and
bioretention facilities, drywells, and other infiltration facilities.

The Thurston County version of the Western Washington Hydrologic
Model, Version 3, has been modified to include calculation of infiltration
and whether the site meets the average annual infiltration criteria.

The following require construction of flow control facilities or use of land
use management BMPs that will achieve the standard requirements (see
Table 2.2):

. Projects in which the total of effective impervious surfaces is
10,000 square feet or more in a threshold discharge area.

o Projects that convert 3/4 of an acre or more of native vegetation to
lawn or landscape, or convert 2.5 acres or more of native
vegetation to pasture in a threshold discharge area, and from which
there is a surface discharge in a conveyance system (natural or
man-made) from the site.

o Projects that, through a combination of effective impervious
surfaces and converted pervious surfaces, cause a 0.1 cubic feet per
second increase in the 100-year recurrence interval flow frequency
from a threshold discharge area, as estimated using the WWHM,
MGSFlood, or other approved model.

That portion of any development project where the above thresholds are
not exceeded in a threshold discharge area shall apply onsite stormwater
management BMPs in accordance with Minimum Requirement #5.
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Table 2.2. Flow Control Requirements by Threshold Discharge Area

Flow Control
Facilities

Onsite Stormwater
Management BMPs

<3/4 acres conversion to lawn/landscape, or <2.5 acres to pasture

v

>3/4 acres conversion to lawn/landscape, or >2.5 acres to pasture

v

v

<10,000 square feet of effective impervious area
210,000 square feet of effective imperviOuS)wA

v

>0.1 cubic feet per second increase in thQ 00-year flood frequency

v

If the discharge is to a stream that leads to a wetland, or to a wetland that
has an outflow to a stream, both this flow control requirement and

Minimum Requirement #8 apply.

Projects discharging directly to salt water bodies are exempt from

flow control.

The requirements below apply to projects that discharge stormwater
directly or indirectly through a conveyance system, into an exempt
receiving water including a salt water body:

o The direct discharge must not result in the diversion of drainage
from any perennial stream classified as Types 1, 2, 3, or 4 in the
State of Washington Interim Water Typing System, or Types “S”,
“F”, or “Np” in the Permanent Water Typing System, or from any
Category I, 11, or Il wetland; and

o Flow splitting devices or drainage BMPs shall be applied to route
the natural runoff volumes from the project site to any downstream
Type 5 stream or Category IV wetland:

o Design of flow splitting devices or drainage BMPs will be
based on continuous hydrologic modeling analysis. The design
will assure that flows delivered to Type 5 stream reaches will
approximate, but in no case exceed, durations ranging from
50 percent of the 2-year to the 50-year peak flow.

o Flow splitting devices or drainage BMPs that deliver flow to
Category IV wetlands will also be designed using continuous
simulation hydrologic modeling to preserve pre-project
wetland hydrologic conditions unless specifically waived or
exempted by Thurston County; and

o The project site must be drained by a conveyance system that is
comprised entirely of manmade conveyance elements (e.g., pipes,
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ditches, outfall protection, etc.) and extends to the ordinary high
water line of the exempt receiving water; and

o The conveyance system between the project site and the exempt
receiving water shall have sufficient hydraulic capacity to convey
discharges from future build-out conditions (under current zoning)
of the site, and the existing condition from non-project areas from
which runoff is or will be collected; and

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

For discharges to a conveyance system discharging to salt water see
Minimum Requirement #12 for additional requirements. Flow control
may be required if the conveyance system capacity is limited.

2.4.9 Minimum Requirement #8: Wetlands Protection

Discharges to wetlands (directly or indirectly through conveyance
systems) shall maintain the hydrologic conditions, hydrophytic vegetation,
and substrate characteristics necessary to support existing and designated
uses.

Minimum Requirement #8 applies to all non-exempt projects that meet the
thresholds of Chapter 2 and where stormwater discharges into a wetland,
either directly or indirectly, through a conveyance system.

The thresholds identified in Minimum Requirement #6: Runoff Treatment
and Minimum Requirement #7: Flow Control shall also apply for
discharges to wetlands. In addition, a hydroperiod analysis must be
performed and must show that the discharge will not adversely affect the
wetland hydroperiod. The hydrologic analysis shall use the existing land
cover condition to determine the existing hydrologic conditions, unless
directed otherwise by the County or other regulatory agency.

The hydroperiod is the pattern of fluctuation of water depth and the
frequency and duration of water levels on the site. This includes the
duration and timing of drying in the summer. A hydrologic assessment is
useful to measure or estimate elements of the hydroperiod under existing
preproject and anticipated postproject conditions. This assessment
involves reviewing and applying the best available science to assess
potential impacts and deciding whether hydrological modeling is
warranted. Wetland hydroperiod analysis is of concern when proposing to
discharge stormwater into or detract stormwater from a natural wetland
(not constructed). The purpose of the analysis is to determine whether the
stormwater will change the natural hydroperiod beyond the limits allowed.
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When this is an issue on a project, the applicant should retain the services
of a wetlands professional to assist in the evaluation of the wetland
impacts.

Refer to Ecology’s Stormwater Management Manual for Western
Washington, Appendix D of Volume I, for additional guidance on
discharges to wetlands.

A wetland can be considered for hydrologic modification or stormwater
treatment only in accordance with Thurston County Critical Areas
Ordinance TCC 17.15.900.

Stormwater treatment and flow control facilities shall not be built within a
natural vegetated buffer, except for:

. Where allowed by Thurston County Critical Areas Code,
TCC 17.15.

o As allowed in wetlands approved for hydrologic modification or
treatment as approved by Thurston County or other regulatory
agency.

An adopted and implemented basin plan (Minimum Requirement #9), or a
TMDL may be used to develop requirements for wetlands that are tailored
to a specific basin.

2.4.10 Minimum Requirement #9: Basin and Watershed
Planning

Projects may be subject to equivalent or more stringent minimum
requirements for erosion control, source control, treatment, operations and
maintenance (O&M), and alternative requirements for flow control and
wetlands hydrologic control as identified in basin/watershed plans or Total
Maximum Daily Load (TMDL, also known as a Water Clean-up Plan)
implementation plans for specific receiving waters.

Basin Plans

Basin/watershed plans shall evaluate and include, as necessary, retrofitting
of urban stormwater BMPs for existing development or redevelopment to
achieve watershed pollutant reduction and flow control goals consistent
with requirements of the Clean Water Act. Standards developed from
basin plans shall not modify any minimum requirement until the basin
plan is both formally adopted and implemented by the local governments
within the basin, and approved or concurred with by Ecology. Refer to
Appendix I-A of Ecology’s Stormwater Management Manual for Western
Washington for examples of how basin planning can alter the minimum
requirements.
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In order for a basin plan to modify the minimum requirements, the
following conditions must be met:

o The plan must be formally adopted by all jurisdictions with
responsibilities under the plan

o All ordinances or regulations called for by the plan must be in
effect.

As of May 2009, the following basins in Thurston County have adopted
basin plans:

J Green Cove Creek Basin (North of Olympia, Cooper Point)
o Salmon Creek Basin (South of Tumwater, Vicinity I-5 and 93rd)

J Chambers/Ward/Hewitt Creek Basin (South of Olympia, Vicinity
Yelm Highway & Rich Road)

. Indian/Moxlie Creek Basin (East side of City of Olympia and
along South Bay Road)

J McCallister/Eaton Creek Basin (East of Lacey paralleling the
Nisqually River)

. Percival Creek Basin (Southwest of Olympia from Black Lake to
Capitol Lake)

o Woodland/Woodard Creek Basin (City of Lacey / north, south and
east of Lacey).

Information on Thurston County’s basin planning process and links to
current basin plans may be found on Thurston County’s web site:

<http://www.co.thurston.wa.us/stormwater/Basin%20Plans/Basin_Plans_h
ome.htm>.

2.4.11 Minimum Requirement #10: Operation and
Maintenance

A Maintenance Plan that is consistent with the provisions in this manual
shall be provided for all proposed stormwater facilities and BMPs, and the
party (or parties) responsible for maintenance and operation shall be
identified.

For private facilities, a project-specific agreement to maintain stormwater
facilities and implement a pollution source control plan consistent with the
provisions in Appendix I-E, for a single family residence, residential
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subdivision or commercial/industrial project, shall be executed by the
party (or parties) responsible for maintenance of stormwater facilities and
BMPs. The agreement shall normally be signed by the property owner
and recorded with the Thurston County Auditor’s Office prior to final
project acceptance by Thurston County. A draft copy of the agreement
shall be included with the submittal of the Maintenance Plan for County
review and acceptance. The maintenance agreement shall run with the
land and be transferred automatically to all subsequent owners. Publicly
owned facilities are not required to execute an agreement.

If the project is a subdivision, the Proponent shall form a Property
Owners’ Association. The document creating the Property Owners’
Association shall, at a minimum, make provision for the following:

o Members of the Property Owners’ Association shall be responsible
for maintenance of storm drainage facilities as described in the
Maintenance Plan

o Inclusion by reference of the Maintenance Plan prepared by the
Project Engineer in accordance with Chapter 4 of this volume

o Power to assess fees to maintain storm drainage facilities

o Sanctions in the event that Thurston County has to take action to
maintain facilities. The following or substantially similar words
shall appear in the document creating the Property Owner’s
Association:

In the event Project Proponent (or successors or the Property
Owners’ Association), in the judgment of Thurston County, fails to
maintain drainage facilities within the plat, or if the Proponent or
successors willfully or accidentally reduces the capacity of the
drainage system or renders any part of the drainage system
unusable, the Proponent or successors agree to the following
remedy: After 30 days notice by registered mail to the Proponent
or successors, Thurston County may correct the problem or
maintain facilities as necessary to restore the full design capacity
of the drainage system. Thurston County will bill the Proponent or
successors for all costs associated with the engineering and
construction of the remedial work. Thurston County may charge
interest as allowed by law from the date of completion of
construction. Thurston County will place a lien on the property
and/or on lots in the Property Owners’ Association for payments in
arrears. Costs or fees incurred by Thurston County, should legal
action be required to collect such payments, shall be borne by the
Proponent or successors.
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. A Maintenance Covenant stating the Property Owners’
Association’s specific maintenance responsibilities shall be
recorded on the plat and recorded against each lot in the
subdivision. The covenant shall include the following or
substantially similar language:

MAINTENANCE COVENANT

Easements are hereby granted for the installation, inspection, and
maintenance of utilities and drainage facilities as delineated on the
plat for subdivision including unrestricted access
for Thurston County staff to any and all stormwater system
features for the purpose of routine inspections and/or performing
maintenance, repair and/or retrofit as may become necessary. No
encroachment will be placed within the easements shown on the
plat which may damage or interfere with the installation,
inspection, and maintenance of utilities. Maintenance and expense
thereof of the utilities and drainage facilities shall be the
responsibility of the Property Owners’ Association as established
by covenant recorded under Auditor’s file number

Sanctions for Failure to Maintain

Inadequate maintenance is a common cause of failure for stormwater
control facilities. Volume V, Appendix C, provides detailed maintenance
guidelines and standards for each BMP presented in this manual. The
applicable checklists from Volume V shall be included in the Maintenance
Plan for the project.

At private facilities, a copy of the Maintenance Plan shall be retained
onsite or be reasonably accessible from the site, and shall be transferred
with the property to the new owner. For public facilities, a copy of the
Maintenance Plan shall be retained in the appropriate department. A log
of maintenance activity shall be kept and be available for inspection by the
County. An annual report on maintenance activities during the previous
year is required to be submitted annually no later than August 31*

Chapter 3 describes Maintenance Plan submittal requirements, which are
included as part of the Drainage and Erosion Control Plan for the project.

2.4.12 Minimum Requirement #11: Financial Liability

To ensure compliance with these standards, performance bonding or other
appropriate financial instruments shall be required for all projects.
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Financial Guarantees

In accordance with Thurston County Code Title 15.05.040, the project
proponent/owner shall provide financial guarantees to insure that:

o The project will operate according to the design approved by the
project engineer, and

. Operation of erosion control facilities will provide protection
against siltation of surface water, erosion, and damage to adjacent
properties.

The project proponent/owner shall provide a financial guarantee to the
Administrator to ensure satisfactory maintenance of drainage facilities for
a minimum of 2 years from final plat acceptance or acceptance of the
project, whichever is later, in accordance with the Maintenance Plan
submitted as part of the Drainage and Erosion Control Plan. The financial
guarantee shall continue in effect until the drainage facilities are fully
established, functioning per design and determined not to have substantial
maintenance problems, or, if for a residential subdivision project, until no
less than 80 percent of the lots have been developed and received
certificates of occupancy (build-out). Upon acceptance of the project by
Thurston County and after minimum time requirements and other
conditions have been met, including minimum build-out for residential
subdivisions, the project proponent shall request in writing that the
financial guarantee be released. Said request shall document that the
requirements for financial guarantee release have been met.

If the stormwater system is dependent on a property owners’ association
(POA) for maintenance, then the applicant shall present evidence of a
POA being established and active before the financial guarantee is
released. The holder of the financial guarantee shall establish a
mechanism prior to sale of all or part of the project that ensures that the
financial agreement holder has the legal right and ability to perform
required stormwater system maintenance while the financial guarantee is
in effect. Proof of same shall be provided to the Administrator prior to
acceptance of the financial guarantee.

The mechanism may include a replacement of the financial guarantee by
an identical guarantee from a third party (such as a POA) who takes
responsibility for stormwater system maintenance. The original financial
guarantee shall not be released until the replacement guarantee is accepted
by the Administrator and legally recorded.

The amount of the guarantee shall be 25 percent of the construction cost of
the drainage facilities. The applicant shall submit an itemized work sheet
for the cost of facilities, acceptable to the Administrator before the
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financial guarantee amount is fixed. The bond quantities worksheet
provided in Appendix I-D shall be used to prepare the cost estimate.

With County acceptance, and to the extent allowed by law, all project
guarantees may be replaced by a single guarantee, provided that the total
amount guaranteed shall at no time be less than the sum of the separate
guarantees replaced. Furthermore, such guarantees shall clearly delineate
those separate guarantees which they are intended to replace.

Subject to County acceptance, financial guarantees may be any of the
following:

o Cash deposit escrow account

J Assignment of interest in a bank account

o Irrevocable letter of credit from a financial institution
o A bond.

All financial guarantees shall run continuously until released by the
County.

2.4.13 Minimum Requirement #12: Offsite Analysis and
Mitigation

Minimum Requirement #12 applies to those projects meeting the
thresholds outlined in Chapter 2. The Project Engineer or applicant (for
abbreviated plans) shall submit an offsite analysis that assesses the
potential offsite impacts of the project’s stormwater discharges.

All projects shall perform a qualitative analysis downstream from the site
to the receiving water even if 100 percent infiltration is proposed. The
analysis shall meet the requirements in Chapter 3.

A quantitative analysis may be required for any project deemed to need
additional downstream information or where the Project Engineer or the
Administrator or designee determine that a quantitative analysis is
necessary to evaluate the offsite impacts or the capacity of the conveyance
system.

This quantitative analysis shall determine conveyance system performance
for the appropriate design events (see Volume III), both with and without
the proposed development and based on full development of the
contributing basin based on land use zoning. The Administrator or
designee shall have the discretion to specify the distance and level of
detail to be provided by the Project Engineer. The Administrator or
designee shall consider factors such as the relative size of the new
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2.5

development, availability of other hydrologic work for the drainage area,
and results of the qualitative analysis in making this determination.

The Administrator or designee may impose stricter discharge, infiltration
or detention standards, or require offsite mitigation work to an existing
conveyance system if the discharge from the Project is reasonably
expected to result in any of the following:

o Flooding

o Loss of aquatic habitat due either to high or low flows

o Property damage

o Water quality problems

o Erosion

J An unacceptable interruption of vital services

o Exceeding the capacity of a downstream conveyance system based

on full basin development.

If the Project Engineer (or Administrator or designee) determines that
greater treatment, infiltration or storage volumes, lower release rates, or
downstream improvements are needed, he or she shall specify project
design criteria or other means to relieve the downstream problems,
providing that such a solution will not violate minimum standards
established in this Drainage Design and Erosion Control Manual. The
Administrator or designee shall have the final decision as to the scope and
depth of the analysis.

Other means might include increases in downstream flow capacity or
offsite detention and infiltration facilities. Plans and financing for these
alternatives will be subject to the acceptance of the Administrator or
designee.

The Offsite Analysis shall also include how the runoff from any public
roadway frontage abutting the property is managed (qualitative at
minimum, quantitative if meets above conditions). The project shall
incorporate any runoff from public roadway frontage into the drainage
system for the project.

Deeds and Easements

The following deeds and easements shall be used to convey property or
rights to Thurston County:
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. Statutory warranty deed (individual, partnership, or corporate):
conveys real property to Thurston County

o Storm sewer easement: conveys to Thurston County the right to
have and maintain a storm sewer system across a specific parcel of
property

o Stormwater Maintenance Agreement: delineates responsibilities of

party responsible for stormwater system maintenance and grants to
Thurston County the right to have access to stormwater facilities
for purposes of inspection, maintenance, or repair if the party
responsible for maintenance fails to take required actions in
accordance with the maintenance agreement.

J Slope and utility easement: conveys the right to have fill material
or a cut slope and utilities on private property

o Quitclaim deed: conveys maintained but undocumented right-of-
way to Thurston County

o Drainage Easement: conveys to Thurston County the right to
access, use, and maintain a specific area of a parcel of property for
purposes of storm drainage. This may include stormwater facilities
for water quality treatment or flow control, dispersion,
conveyance, or other purposes.

Prior to final project acceptance by Thurston County, all easements,
dedicated tracts, buffers, or similar features associated with the stormwater
facilities of a development, including a subdivision, shall be shown on the
face of the plat or project site plan. In addition, written legal documents
shall be prepared and recorded against all parcels to which the easement or
dedication applies. Easements or tracts providing access to stormwater
facilities shall be delineated in the field with permanent markers to prevent
encroachment.

2.6 Acceptance of New Stormwater Facilities

The developer of a stormwater facility is responsible for construction and
maintenance of the facility, which must be in compliance with this
manual.

2.6.1 Public Ownership

The County does not accept maintenance responsibility for private
stormwater facilities constructed by private developers.
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2.6.2 Private Ownership — Subdivision Projects

If the project is a subdivision or short subdivision, the project
proponent/owner shall form a property owners’ association. The
document creating the association shall provide for the following, at a
minimum:

J The Property Owners' Association shall be responsible for
maintenance of storm drainage facilities

o Inclusion by reference of the Maintenance Plan prepared by the
project engineer in accordance with this manual

o Power to assess fees to maintain storm drainage facilities

o Responsibility for payment of financial sanctions/repayments
should the County have to conduct repairs due to hazardous
conditions.

The maintenance covenant and statement of sanctions described under
Minimum Requirement #10, Section 2.4.11 will be included in the
document establishing the Property Owners’ Association and shall be
recorded with the Thurston County Auditor for the plat and recorded
against each lot within the subdivision or short division.

2.6.3 Private Ownership — Other Projects

If the project is other than a subdivision, short subdivision, or large lot
division, the applicant will describe the organization or persons that will
own and maintain the facility and provide evidence that maintenance
activities will be performed and are adequately financed.

2.7 Adjustments

Adjustments to the Minimum Requirements may be granted prior to
permit acceptance and construction. The Administrator may grant an
adjustment subject to a written finding of fact that documents the

following:

o The adjustment provides substantially equivalent environmental
protection

o The objectives of safety, function, environmental protection and

facility maintenance, based upon sound engineering, are met.
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2.8 Exceptions

Exceptions to the Minimum Requirements or the design standards,
submittal requirements, or any other standards provided in the Manual
may be allowed at the discretion of the Administrator provided that the
applicant will substantially meet flow control and water quality goals
established by or implicit in these standards. The Administrator may grant
an exception subject to a written finding of fact that documents the
following:

o There are special physical circumstances or conditions peculiar to
the land, such as size, shape, topography, or location, such that the
strict application of these provisions would deprive the property
owner of rights commonly enjoyed by other properties similarly
situated; OR

J The site is being redeveloped and certain site investigations or
installed stormwater facilities would require that existing structures
be removed or damaged; OR

J The site is being redeveloped and the changes are either very small
or configured in such a way that in the Administrator’s or
designee’s opinion some requirements of the manual cannot
practically be met; OR

o The project is to be completed within an existing right-of-way
which is of inadequate size to install required facilities and which
cannot be expanded due to encroaching structures or setbacks;

AND

J That the granting of the exception will not be detrimental to the
public health and welfare, nor injurious to other properties in the
vicinity and/or downstream, and to the quality of waters of the
state; AND

o The exception is the least possible exception that could be granted
to comply with the intent of the Manual; AND

° A fee-in-lieu, based on the avoided cost or value of the exception,

may be collected by the County subject to specific requirements
regarding fee-in-lieu set by Thurston County at such time as a fee-
in-lieu program is established.
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2.9

2.10

2.11

Supplemental Guidelines

The adjustment and exception variance provisions are important elements
of the plan review and enforcement programs. They are intended to
maintain a necessary flexible working relationship between the applicant
and the County. The Administrator will consider these requests
judiciously, keeping in mind both the need of the applicant to maximize
cost-effectiveness and the need to protect offsite properties and resources
from damage.

Interpretations and Appeals

Any person who disagrees with any decision of the Administrator or
Thurston County regarding application of this Manual may request an
interpretation. The request for an interpretation shall be submitted in
writing to the Administrator or designee as defined herein. The
Administrator or designee shall respond to that person in a timely manner.

Appeals from an Administrative decision may be taken to the Hearings
Examiner by any aggrieved person or by an officer, department, board, or
commission of the jurisdiction affected by any order, requirement, permit,
decision, or determination made by the Administrator or designee in the
administration or enforcement of this manual or any subsequent
amendment thereto. The appeals procedure shall be identical to the appeal
procedures of the Thurston County zoning code which requires the appeal
to be in writing and made within 14 days of the administrative decision
being appealed. A fee is required to be paid for an appeal.

Severability

If any provisions of this Manual or their application to any person or
property are amended or held to be invalid, the remainder of the
provisions in this Manual in their application to other persons or
circumstances shall not be affected.
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Chapter 3 - Stormwater Submittal Requirements

3.1

Introduction

Completion of submittals described in this chapter documents compliance
with Minimum Requirement #1 (Stormwater Site Planning) and Minimum
Requirement #2 (Construction SWPPP), as described in Chapter 2. The
following submittals, and their applicability to different types and sizes of
projects, are described in this Chapter:

o Abbreviated Drainage Plan

o Engineered Abbreviated Drainage Plan

o Short Form Construction Stormwater Pollution Prevention Plan
. Drainage and Erosion Control Plan (includes a Drainage and

Erosion Control Report, drawings and specifications and a
Maintenance Plan)

o Construction Stormwater Pollution Prevention Plan (includes
temporary erosion and sediment control drawings and a narrative).

All non-exempt projects are required to prepare one or more of the above
submittals for County review and acceptance.

The County may require a project to prepare a “scoping report” and the
applicant or County may request a “scoping meeting” early in the project
to discuss the development site’s conceptual stormwater approach. This
process may also be used to identify potential problems and to outline
submittal requirements, scope, and content.

This chapter describes the submittal process for drainage review of
projects submitted to Thurston County for permits. However, the site
characterization and stormwater planning process should begin before
submittal preparation.

3.1.1 Site Characterization

Site planning and design are integrated with stormwater management
requirements. The manner in which a site is developed will impact the
extent and cost of stormwater treatment and flow control. This section
provides techniques that should be implemented to reduce both the
impacts of projects on receiving waters and the overall cost of the
stormwater management system.
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Take an inventory of the site prior to design activities and identify the
following:

Soils Analysis

Use of many of the BMPs described in this Manual requires a detailed
understanding of site soils. A preliminary soils analysis of the overall site
to identify the locations of different soil types, the layering of soils,
existence of hardpan, etc. should be conducted prior to major site
planning. The objective of site planning should be to locate new
impervious surfaces over soils that are less permeable and locate proposed
stormwater facilities over soils that are more permeable to promote
infiltration.

A preliminary assessment of infiltration rates of soils throughout the site
should be considered early in the process for establishing potential BMP
locations. More detailed infiltration evaluation as described in Volume III
can occur once preliminary locations of infiltration facilities are
established. Establishing an estimated overall site infiltration rate will
also determine whether the minimum infiltration volume requirement of
Minimum Requirement #7 will apply to the project.

A few strategically located test pits or borings are generally adequate for
this preliminary soils assessment.

Critical Areas (e.g., wetlands, streams, or stream buffers)

Sites that have streams, wetlands, high groundwater, steep slopes,
geologic hazard areas, well head protection areas or a number of other
features are considered critical areas. Many have been assigned buffer
zones that restrict activities that can occur within them. These critical
areas and associated buffers must be indicated on site plans and methods
to protect them must be instituted from the start of development.

Natural Drainage Systems and Outfalls

Minimum Requirement #4 stipulates that natural drainage patterns shall be
maintained, and discharges from the project site shall occur at the natural
location, to the maximum extent practicable (see Chapter 2). By
identifying natural drainage patterns at the start of the project, the designer
can ensure that drainage routes are protected and that (where possible) the
site is designed to minimize the conveyance facilities required to transport
stormwater to natural drainage locations. Preserving natural drainage also
decreases the likelihood of flooding or other problems downstream.

Significant Trees and Native Vegetation

By designing the site to protect significant trees and native vegetation, the
designer will have more opportunities to use LID BMPs such as
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infiltration and dispersion for stormwater management. Native vegetation
areas suitable for dispersion and where trees can be retained without risk
of toppling should be mapped and included in the site plan.

Steep Slopes

Unless preventive measures are taken, stormwater runoff from
development will cause additional erosion problems or even landslides on
steep slopes. Many stormwater BMPs do not work well in areas with
steep slopes, and their use is limited in those locations. Identify through
topographic mapping and site visits the location of slopes greater than

10 to 15 percent and show these on the site maps. Special studies may be
required for facilities located within setback distances to steep slopes.
Marine bluffs are a special case of steep slopes for properties located
along the marine waterfront. Thurston County Code, Title 17, includes
specific requirements related to properties along marine bluffs.

Existing Topography

How does the undeveloped site deal with stormwater? If most stormwater
currently infiltrates rather than running off the site, the finished site should
use infiltration as the main method of stormwater management. This
lessens the need for constructing new drainage channels or installing pipe,
lessens the likelihood of downstream flooding, and protects downstream
water quality.

If the topography provides large areas of surface storage through many
small dips and hollows, consider providing onsite storage. Ifthe existing
topography already drains to a natural channel, designing the drainage
system to follow this means less grading and less likelihood of erosion, if
existing channel vegetation is preserved.

Design practices that consider and adapt to a site’s characteristics, like the
features listed above, are sometimes referred to as Low Impact
Development. LID techniques are intended to more closely mimic
predevelopment watershed hydrologic functions than traditional
development practices.

LID techniques are emphasized throughout this manual. These techniques
include reducing impervious surfaces (described in BMP LID.03),
preserving native vegetation (BMP LID.01), and protecting soils (BMP
LID.02). They require advance planning, but will likely reduce costs
associated with grading, stormwater treatment, flow control, stormwater
conveyance, paving materials, curbs, and landscaping (if native vegetation
is preserved). The County’s NPDES Phase II permit also requires LID
measures be given preferential consideration.
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Preliminary sources of topographic information such as USGS maps and
the Thurston County Geodata system can be used for preliminary
evaluation of a site; however, topographic surveying by licensed surveyors
and site visits to verify conditions by the project engineer or designer
should be conducted to support design and before construction.

3.1.2 Site Design — Smart Design and Low Impact
Development

As presented in Chapter 1, and as required by Minimum Requirement #5,
to effectively protect critical areas and receiving waters while taking
advantage of a site’s overland and subsurface flow, infiltration, storage,
and evapotranspiration characteristics, the applicant shall consider first the
following Low Impact Development strategies:

. Minimize effective impervious area (EIA): By avoiding the use
of curbs (where permitted), designing reverse slope sidewalks, and
allowing impervious surfaces to drain overland to pervious areas, a
site can be designed to avoid concentrating runoff allowing for a
higher time of concentration and greater infiltration. Ecology
allows a flow credit for reverse slope sidewalks that drain onto
native soils%e BMP LID.03). When impervious surfaces drain
onto lawn or gravel prior to being collected in the site stormwater
system, peak flows and volumes of stormwater from the site are
reduced, thereby reducing stormwater management costs.

o Onsite stormwater management: Many parts of Thurston
County have soils with high infiltration rates. By designing your
site so that small areas drain to localized facilities, such as
bioretention facilities%MP LID.08), you may be able to manage
your runoff entirely onsite, using areas not much larger than those
needed for traditional landscaping. This practice also assures
compliance with Minimum Requirement #5.

o Alternative paving surfaces: For areas of private developments
with low traffic volume and where allowed by Thurston County
road standards for private roads, alternative paving surfaces (BMP
LID.09) such as porous concrete or asphalt can be highly effective
at reducing or eliminating stormwater runoff and associated
stormwater treatment, flow control, and conveyance costs. Even
with very low infiltration rates of underlying soils, alternative
paving surfaces are highly effective at controlling stormwater
runoff. Alternative paving surfaces are not allowed within the
public right-of-way or for private roadways which may be
dedicated to the County.
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3.2

Submittal Review and Acceptance Process

This is a conceptual overview of a typical submittal review and acceptance
process, shown in Figure 3.1. For the latest information on submittal
requirements and the acceptance process, contact the Permit Assistance
Center or see Thurston County’s permit website at:
wittp://Www.co.thurston.wa.us/permitting/>.

July 2009

Volume | — Minimum Technical Requirements 3-5


http://www.co.thurston.wa.us/permitting/
AllenP
Accepted


THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Presubmittal

Preliminary -
Report Submittal Hearing Final Report | Release

Meeting Approval
T 1

Final Project

Drainage
Scoping Meeting

Report Approval

Final Report :
Submittal i
1

1

notice of
application

notice of
hearing

A

roval
1

< S S S Y S S

Developer

Contact information

Possible development
options

Map:

‘Preparation

Development conceptual
design

Source Control Checklist

Existing Maps:

Preliminary Drainage
Control Plan

Revised Source Control
checklist and
documentation

Revised Crainage Control
Plan

Construction Stormwater
Pollution Prevention Plan

Final Maps
Property boundaries Ground cover
Zoning Drainage
Topography Sails

Adjacent Areas

Conceptual Maps:
Project location

Impervious area totals
Drainage

Preliminary
Report
Review

Thurston
County

Other
Organizations

Figure 3.1. Submittal Review and Approval Process.

Volume | — Minimum Technical Requirements July 2009



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

3.2.1 Presubmittal Meeting

A presubmittal meeting is an informal meeting between a project applicant
and County and local government staff who will review the proposal. The
applicant may have advisors present (e.g., realtor, surveyor, and engineer).
Since this is an informal meeting and no decisions will be made, public
comment is limited to the applicant and their advisors.

The project applicant must provide contact information, possible
development options, and a map showing the property boundaries,
topography, and zoning.

Sometimes, a presubmittal meeting is a required first step in a land use or
subdivision process. The meeting is also a good way to obtain important
information before beginning your project. For more information about
the presubmittal meeting, see Thurston County’s permit website at:

%ttp://www.co.thurston.wa.us/permitting/>.

A presubmittal meeting is not required for single family residential
projects, short plats, or large lot subdivision projects. However, it is still
an option on these projects and may be appropriate on more complex
projects to avoid delays in application review and acceptance.

3.2.2 Drainage Scoping Report/Meeting

For any project exceeding the thresholds of Chapter 2 for which Minimum
Requirements #6 (Runoff Treatment) and/or #7 (Flow Control) apply, a
Drainage Scoping Report shall be submitted. Based on the review of the
Drainage Scoping Report, or at the request of the applicant, a drainage
scoping meeting may be scheduled to assist the applicant in complying
with stormwater requirements.

The Drainage Scoping Report shall include the following:

o A letter of transmittal requesting a Drainage Scoping Report
review and including applicant, property owner, and parcel
information required to identify the property and its location

o A written description of the project including overall stormwater
management strategy proposed for the site

o Maps of the sites existing conditions showing ground cover,
existing drainage, topography, soils, and adjacent areas

J A general vicinity map showing surrounding properties including
topography, downstream, and upstream areas of the project
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o Results of preliminary geotechnical investigations, test pits, etc. as
well as Natural Resources Conservation Service (NRCS) soils
mapping information

o A completed conceptual site plan, including a scale drawing with
topography of the site and showing conceptual lot and building
locations, impervious area totals, proposed drainage facilities,
zoning information including any limits on impervous surfaces,
tree retention requirements, landscape buffers, etc.

o If the project is a redevelopment project, a preliminary estimate of
project construction costs should be submitted.

o The applicant shall also submit a completed source control
checklisﬁée Volume IV, Source Control).

Upon review of the Drainage Scoping Report, Thurston County will
prepare a response letter accepting the report and providing any additional
information, studies, recommendations, suggestions, or additional
requirements that might apply to the project that should be included in the
submittal documents. If the County determines that a drainage scoping
meeting is required, this will be included in the response letter.

3.2.3 Preliminary Report Submittal

Based on comments received from the Drainage Scoping Report review
and drainage scoping meeting, the applicant then produces a preliminary
Drainage and Erosion Control Plan including a preliminary drainage
report, drainage plan, and a revised source control checklist for inclusion
in the permit or land use application package.

3.2.4 Final Report Submittal

After receiving preliminary acceptance of the project (Preliminary Plat
Approval, Site Plan Review Approval, etc.) the applicant shall submit a
final Drainage and Erosion Control Plan including a complete, Drainage
Report, Maintenance Plan, Construction SWPPP, and final construction
drawings for the project for County review.

Drainage and Erosion Control Plans submitted to the County will be
routed to the Administrator or designee for review concurrently with other
project plans (e.g., vegetation removal and clearing, final grading,
landscaping, water and sewer, community onsite sanitary waste disposal
system, roads, utilities plans). Incomplete Drainage and Erosion Control
Plans will be returned to the applicant without being reviewed.
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Until the Administrator or designee accepts the submittal and confirms
that erosion control devices are in place as per the plan, the County will
not:

o Grant any development, building, or other related permit except as
needed to install erosion and sediment control facilities

J Allow project clearing, earthwork, demolition, site work, or
construction to begin

o Allow construction of footings for structures.

3.2.5 Final Report Acceptance

After the applicant completes changes to the final report required by the
County, the County shall issue a Final Report Acceptance, allowing
construction to begin.

3.2.6 Final Project Acceptance

The following must be completed before the County will accept plats,
grant certificates of occupancy, release financial securities related to
drainage and erosion control, or accept final construction.

For those filing Drainage and Erosion Control Plans:

o Drainage and Erosion Control Plan accepted by the County

o Stormwater Facilities Maintenance Plan accepted by County

o Construction Inspection Report and as-built drawings in electronic
format (PDF or CAD)

o Special requirements on the cover sheet of a plat, such as BMP

volumes or other design criteria, and a general easement for
protection and maintenance

o Filing of covenants on lots, the Property Owners’ Association
articles of incorporation and CC&R’s, maintenance agreements,
easements, agreements with adjacent property owners,
conservation easements, and similar documents as required in the
Drainage and Erosion Control Plan and Thurston County Code.

o Conditions of acceptance fulfilled

J Site permanently stabilized and restored, and temporary erosion
control measures removed.
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3.3

3.4

For Abbreviated Drainage Plan or Engineered Abbreviated Drainage
Plan projects:

o All conditions of the Abbreviated or Engineered Abbreviated
+Drainage Plan must be met, except that replanting may be
delayed with the concurrence of the County.

. An 8'. x 117 version of the Abbreviated or Engineered
Abbreviated Drainage Plan showing the location of drainage
structures, conveyances, drywells, and dispersion areas shall be
created and recorded with the Thurston County Auditor for the
subject property.

Abbreviated Drainage Plans must be submitted with the application for
permit or preliminary project acceptance.

Submittal Format

Submittals shall be in accordance with submittal requirements of the
Thurston County Code and Development Services appropriate for the
project type. At least one copy of all submitted documents shall be in
electronic (Adobe PDF) format. Where required, full size plans shall be
22” x 34” and all information and text shall be of sufficient size to be
readable when reduced to 11” x 17” size. Where plot plans are required,
such as for abbreviated plan submittals, they shall be 11” x 17°. Examples
are available from the County.

Submittal Types

Submittals required for drainage review depend on the project’s type, size,
location, and proposed treatment. Figure 3.2 summarizes required
submittals, depending on whether the project is 1) eligible for an
Abbreviated Drainage Plan; 2) located within or near a critical area; and
3) subject to Minimum Requirement #2, Construction Stormwater
Pollution Prevention Plan (SWPPP). Consult relevant sections of this
manual to determine whether these categories apply to the proposed
project.

In terms of submittals, there are four categories of Thurston County
projects:

1. Projects exempt from submittal requirements

2. Projects eligible for an Abbreviated Drainage Plan

3. Projects requiring an Engineered Abbreviated Drainage Plan

4. Projects requiring a complete Drainage and Erosion Control Plan.
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Projects that may submit an Abbreviated Drainage Plan or an Engineered
Abbreviated Drainage Plan may have additional submittal requirements
(e.g., a Short Form Construction SWPPP and Source Control Plan) if they
are subject to Minimum Requirement #2 or #3. These submittals are
briefly described below.
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Figure 3.2. Flow Chart for Determining Submittal Requirements.
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3.4.1

Projects Exempt from Submittal Requirements

In addition to those projects that are categorically exempt from the
requirements of this manual4g€e Section 2.2) the following projects are
exempt from the submittal requirements but shall be designed and
constructed consistent with the requirements of this manual:

3.4.2

Emergency projects which if not performed immediately would
substantially endanger life or property are exempt from submittal
requirements. Contact Thurston County to determine which
regulatory requirements must still be met after the emergency
situation has been addressed.

Public works road projects completely within the right-of-way
which do not add impervious surface and for which previously
dispersed flows are not concentrated (i.e., adding curb and gutter).

Public works road widening projects including minor right-of-way
acquisitions and for which no change in the type of conveyance
system (i.e., from open channel to piped system) is proposed and
for which previously dispersed flows are not concentrated (i.e.,
adding curb and gutter).

Projects for which impervious area to be added or modified results
in total impervious surface of less than 5 percent of the parcel—
providing that there is no increase in runoff or sediment discharge
to adjoining property or to waters of the United States. If the
property abuts a public roadway frontage, the area of the roadway
frontage contributing drainage to the site shall be included in the
impervious area computation and runoff from the roadway shall
accounted for.

Abbreviated Drainage Plan

Abbreviated Drainage Plans are streamlined submittals allowed for
projects on land zoned residential, agriculture, or forestry, where none of
the special conditions requiring an Engineered Abbreviated Plan apply and
the project meets one or a combination of the following criteria:

Project on a single lot where less than 2,000 square feet of new
impervious surface is created and less than 7,000 square feet of
land is disturbed.

Project on a single lot where greater than 85 percent of the lot area
can be classified as Type A/B (outwash) soils and where less than
5,000 square feet of new impervious surface is created.
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o Project subject to a building permit on a single lot of any size, if
the lot is within a development that has a previously accepted and
currently functioning stormwater system that includes the future
development of that lot.

J Project converting less than 3/4 of an acre from native vegetation
to lawn or landscaped areas

o Project converting less than 2.5 acres from native vegetation to
pasture or timberland to commercial agriculture with no increase in
impervious surface.

o Project on a parcel of greater than 1 acre outside the NPDES Phase
IT permit boundary where 85% of the parcel area can be classified
as Type A/B (outwash) soils on which new, replaced, and existing
impervious surfaces including any public roadway frontages are
less than 10 percent of the site, and total non-native pervious plus
impervious surfaces are less than 35 percent of the site, and no
substantial (>0.1 cfs) increase in runoff or sediment discharges to
adjoining property or to waters of the United States occurs as a
result of the project.

o Project on a parcel of greater than 2.5 acres outside the NPDES
Phase II permit boundary with any soil type on which new,
replaced, and existing impervious surfaces are less than 10 percent
of the site, and total non-native pervious plus impervious surfaces
are less than 35 percent of the site, and no substantial (>0.1 cfs)
increase in runoff or sediment discharges to adjoining property or
to waters of the United States occurs as a result of the project

o Grading project requiring a permit, where total grading is less than
500 cubic yards with less than 2,000 square feet of impervious
surface added and less than 7,000 square feet of land disturbing
activity occurs and no change to existing drainage occurs.

In computing the area thresholds above, if the project site abuts a public
roadway and roadway frontage improvements are required, the impervious
and disturbed areas associated with the frontage improvements shall be
included in the area calculations. In calculating existing impervious area
the area to the centerline of the public road fronting the property shall be
included.

Additional submittals (such as a Construction SWPPP or Source Control
Plan) may be required to comply with Minimum Requirements #2 and #3
or for projects with critical areas as described below.
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3.4.3 Engineered Abbreviated Drainage Plan

An Engineered Abbreviated Drainage Plan is a streamlined submittal
similar to an Abbreviated Drainage Plan that must be prepared by a civil
engineer licensed in the State of Washington and includes additional
design, calculations and specifications beyond those required by an
Abbreviated Drainage Planggsce Section 3.7). An Engineered Abbreviated
Drainage Plan is allowed for the following project types:

e Project that meets the general requirements for an Abbreviated
Drainage Plan, but has any of the following special conditions:

Any critical areas as defined by Thurston County Code,
Title 17 (e.g., wetlands, aquifer recharge areas, geologic
hazard areas, high groundwater areas, special management
areas, flood hazard areas, shoreline protection areas, lakes,
streams, etc.) exist within 200 feet of the boundaries of the
disturbed area of the project site

Any project located within 200 feet of a Marine Bluff
Hazard Area as defined by Thurston County Code, Title 17.
(Note: Any project located within the Marine Bluff Hazard
Area shall prepare a full Drainage and Erosion Control
Report in accordance with Title 17, TCC)

For lots less than 1 acre in size with soils not classified as
predominately Type A/B (outwash) soils, or where the
average slope across the parcel is greater than 10 percent or
any slope 15 percent or greater with 10 foot or greater
height exists.

Project is located in an area that has historically had
drainage problems including flooding and/or water quality
problems

Proposed or existing land use is commercial, industrial, or
multi-family residential.

Subdivision (more than a single lot being developed).

e Other Single Family Residential or Duplex projects on a single lot
not meeting criteria for an Abbreviated Drainage Plan and not
located within a Marine Bluff Hazard Area.

e Grading projects requiring a permit, where total grading is less
than 5,000 cubic yards with less than 5,000 square feet of
impervious surface added and less than % of an acre of native
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3.5

vegetation converted to lawn or landscape and no change to
existing drainage occurs.

Engineered Abbreviated Drainage Plans shall be stamped by and prepared
by, or under the direct supervision of, a civil engineer licensed in the State
of Washington. All minimum requirements applicable to the project as
described in Chapter 2 shall be addressed by the Engineered Abbreviated
Drainage Plan.

3.4.4 Drainage and Erosion Control Plan

Applicants with projects not eligible for an Abbreviated Drainage Plan or
Engineered Abbreviated Drainage Plan shall submit a Drainage and
Erosion Control Plan. All such plans shall be stamped by and prepared
by, or under the direct supervision of, a civil engineer licensed to practice
in the State of Washington (hereinafter referred to as the "Project
Engineer").

Abbreviated Drainage Plan

This section summarizes the minimum requirements of an Abbreviated
Drainage Plan. The Administrator or designee may increase plan
submission and runoff control requirements for projects expected to have a
significant impact on sensitive natural resources, or projects that could
exacerbate existing flooding or water quality problems.

An Abbreviated Drainage Plan consists of a written project summary, a
plot plan, and any other requirements set by the Administrator or designee.
Abbreviated Drainage Plans need not be stamped with the seal of a
licensed Professional Engineer.

For projects which are required to address more than Minimum
Requirement #2 (Construction SWPPP), the Abbreviated Drainage Plan
shall address all Minimum Requirements applicable to the project.

3.5.1 Plot Plan

The plot plan submitted for the Abbreviated Drainage Plan shall be
sufficiently clear to see the footprint of structures and other features
described below. Drawings shall be 11 inches by 17 inches in size. Lines
shall be drawn with a straight edge and features shall be to scale.

The plot plan shall contain the following information:

o Name, address, and telephone of the applicant, project proponent
and property owner (may be the same person).

. Name, address, and telephone of the person preparing the plot plan
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o Parcel number(s)

. Scale and north arrow

J Legend, if symbols are used

o Vicinity map of sufficient clarity to locate the property and the

receiving water body

o Property boundaries, dimensions, and area

o Contour lines from the best available source (specify datum used)
o Adjoining street names

o Existing and proposed structures and other impervious surfaces

such as driveways, patios, green houses, barns, etc. Include the
area of each impervious surface.

o Location of waste treatment systems

o Utility easements

o Established buffers, significant trees, and natural vegetation
easements

° Natural drainage channels, wetlands, canyons, gullies, water
bodies, etc.

J Clearing limits and total area being cleared

° Areas to be graded, filled, excavated, or otherwise disturbed

o Location of known wells, underground storage tanks, septic tanks

o The location and type of erosion and sediment control measures.

The plan shall be kept on the project site during construction and made
available to the County’s inspectors on demand. Any changes to the plot
plan shall be submitted to Thurston County for review and acceptance
prior to performing the work in the field. All changes from the original
plot plan shall be recorded and a record drawing (as-built) prepared
showing the final constructed improvements. This as-built shall be
submitted to Thurston County prior to final project acceptance.
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3.5.2 Conditions

The Administrator or designee will attach conditions to the project as
necessary to control erosion and runoff. These conditions shall include
but not be limited to:

o An evaluation of the need for downspout infiltration systems
(BMP LID.04), downspout dispersion systems (BMP LID.05),
bioretention facilities (BMP LID.08), or other onsite facilities for
disposal of runoff from roofs and other impervious surfaces. Size
of facilities shall be determined through application of
requirements specified in Volume V.

o Routing for storm drainage as necessary and appropriate for the
size of project.

o Erosion control devices (e.g., construction entrances, filter fabric
fences, stockpile protection, buffers for Critical Areas, and other
measures).

o Easements and setbacks as required to ensure maintenance access,

buffers, proper drainage, dispersion area protection, or other
functions cited in this manual

o Management of tributary runoff from private or public roadway
frontages abutting the project site.

3.6 Short Form Construction SWPPP

A Short Form Construction SWPPP is provided for projects with a
disturbed area of less than 1 acre that are eligible for the Abbreviated
Drainage Plan or Engineered Abbreviated Drainage Plan and are required
to meet Minimum Requirement #2, i.e., projects with greater than

2,000 square feet of new impervious or 7,000 square feet of land
disturbing activity.

The template for the short form Construction SWPPP, which includes an
abbreviated erosion and sediment control plan, is provided in Volume II.

3.7 Engineered Abbreviated Drainage Plan

The Engineered Abbreviated Plan must consider the following in
accordance with the hydrologic design criteria of Volume III for flow
control, water quality treatment, and conveyance system design:

o Provision of adequate slope of surfaces toward drains

Volume | — Minimum Technical Requirements July 2009



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

3.8

° Sizing of catch basins, drains, swales, ditches, pipes, and other
conveyance facilities

o Bedding or anchoring of pipes

o Safe routing of runoff away from, over, or through critical areas
including marine bluffs, geologic hazard areas, landslide hazard
areas, wetlands, etc.

o Design of infiltration systems including drywells, bioretention
areas, infiltration ponds, or trenches

o Design of flow control and runoff treatment facilities for
stormwater released from the site, as required.

o Design of dispersion areas required to disperse concentrated or
other runoff in accordance with the applicable BMP

o Other factors pertinent to safely convey runoff.

In addition to the requirements for submittal of an Abbreviated Drainage
Plan, the Engineered Abbreviated Plan shall include narrative,
calculations, drawings of facilities and specifications sufficient for
construction.

The plan shall address all minimum requirements applicable to the project
based on the criteria of Chapter 2.

For a project within a marine bluff hazard area or landslide hazard area
Thurston County Code, Title 17, 17.15.630, has additional requirements
that shall be addressed by the applicant.

Drainage and Erosion Control Plan

Drainage and Erosion Control Plans shall contain the following:
. A Drainage Report (described below)

o A Construction SWPPP (as described in Volume II)

o Drawings and Specifications

o A Maintenance Plan.

3.8.1 Drainage Report

The report shall be bound and 8-1/2 x 11 inches with map pockets for plan
sheets (22 x 34” maximum size) and 11” x 17 drawings folded to
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8-1/2 x 11 inch size unless the County approves another submittal format.
The complete drainage report including appendices and drawings shall
also be converted to PDF format and included in the submittal.

The report shall contain the following:

Cover Sheet: Include the project name, applicant, owner and
project pronponent’s name, address, and telephone number, project
engineer's name, address and phone number, date of submittal,
contact's name, address, and telephone number, and the name,
address and phone number of the contractor, if known.

Table of Contents: Show the page number for each section of the
report and appendices.

Project Engineer's Certification: The Drainage Report must be
developed by a professional engineer licensed to practice in the
State of Washington. For projects where a PE is required, all plans
and specifications, calculations, certifications, “as-built” drawings,
and all other submittals which will become part of the permanent
record of the project must be dated and bear the project engineer's
official seal and signature.

The Drainage Report shall contain a page with the project
engineer's seal with the following statement:

"I hereby state that this Drainage and Erosion Control
Plan/Construction SWPPP for (insert name of project) has been
prepared by me or under my supervision and meets the
requirements of the Thurston County Drainage Design and
Erosion Control Manual and the standard of care and expertise
which is usual and customary in this community for professional
engineers. | understand that Thurston County does not and will
not assume liability for the sufficiency, suitability, or performance
of drainage facilities prepared by me."

Facility Summary Form% example in Appendix I-D)

Bond Quantities Worksheet%e Thurston County’s format,
Appendix I-B)

Drainage Report Narrative (10 sections, described below)

Construction SWPPP (12 sections, summarized in Volume II, can
be bound separately or together with the Drainage Report).
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Drainage Report Section 1 — Proposed Project Description

The Drainage Report shall include the following information. Where
appropriate, features should be shown on the drawings.

Permit

Describe the type of permit being applied for. Describe other permits
required (e.g., hydraulic permits, 404 permit, marine bluff, etc.).

Project Location

Determine precise location of the construction site, adjacent roads and
receiving waters:

o Indicate locations on Vicinity Map.
o Describe project including locations in Project Description.

Property Boundaries and Zoning

Determine the legal property boundaries and zoning requirements for the
site:

o Indicate Legal Property Boundaries and Zoning on Site Map.
o Discuss zoning requirements in Existing Site Conditions.

Project Description

Provide a brief description of the development project, including the
anticipated timing of the project.

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.

J Provide a timeline for the project based on applicant’s best
estimate of project start date.

o Describe and show design considerations based on project timing
o Include 12 elements of Construction SWPPP in timeline as
applicable.
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Drainage Report Section 2 — Existing Site Conditions

This section describes the existing conditions and what is required to be
shown on the existing conditions scale drawing of the site to be included
in a map pocket or an 11” x 17” drawing.

Topography

Prepare a topographic drawing of the site to show existing contour
elevations at intervals of 1 to 5 feet, depending upon the slope of the
terrain%e Section 3.8.3 for drawing protocols). Evaluate topography for
erosion potential. The primary topographic considerations are slope
steepness and slope length. 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.
Site topography shall be based on field survey by a licensed professional
surveyor for any area of the project disturbed or where structures,
roadways, or stormwater facilities will be located including dispersion
areas.

o Show Topography on Site Map
J Discuss site topography in Existing Site Conditions.

Ground Cover

Label existing vegetation on the drawing. Show features such as tree
clusters, grassy areas, and unique or sensitive vegetation. Indicate existing
denuded or exposed soil areas. Where available, provide the most recent
aerial photograph of the site.

Ground cover is the most important factor in erosion prevention. 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 practices like 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.

J Show vegetation on Site Map

o Include aerial photograph in Drainage Report
o Discuss vegetation in Existing Site Conditions.
Drainage

Locate and clearly mark existing drainage ditches, closed depressions, and
storm drain systems on the site map. Identify the point(s) of exit of
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drainage from the property. The drawings should distinguish between
natural and constructed drainage. Identify offsite drainage contributing to
the project site, and characterize the quantity and quality of offsite water.
Document existing erosion or flooding problems. Identify closed
depressions, areas where stormwater appears to infiltrate, and potential
sites for temporary stormwater retention and detention.

o Show existing Drainage on Site Map
o Discuss Drainage in Existing Site Conditions.
Soils

Identify and label soil type(s) and erodibility (slight, moderate, severe,
very severe or an index value from the NRCS manual) on the drawing.
Soils information usually can be obtained from a county soil survey. Ifa
soil survey is not available, a request can be made to a district Natural
Resource Conservation Service Office. Show the location of any test pits
or borings conducted for the project. Include description of the soils and
the boring or test pit logs in the Drainage Report. Estimate the overall
pre-development infiltration rate for the site based on preliminary soils
data.

o Show soils information on Site Map and location of any borings or
test pits

o Discuss in Soils section of drainage report

o Include boring or test pit logs in drainage report.

Critical Areas

Delineate critical areas adjacent to or within the site on the drawing.
Show features such as steep slopes, streams, floodplains, lakes, wetlands,
sole source aquifers, and geologic hazard areas. Delineate setbacks 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. Critical areas per Thurston County
Code 17.15.100 may include but not be limited to critical aquifer recharge
areas, geologic hazard areas, important habitats, flood and channel
migration hazard areas, and wetlands. Critical areas and their buffers shall
be delineated on drawings and clearly flagged in the field. 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.
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. Show critical areas on Site Map
° Discuss critical areas in Critical Areas section.
Adjacent Areas

Identify existing buildings, roads, and facilities adjacent to and on the
project site on the drawings. Identify existing utility locations on the
drawings. 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. Evaluate the
types, values, sensitivities of and risks to downstream resources, such as
private property, stormwater facilities, public infrastructure, or aquatic
systems.

J Show adjacent areas on Site Map
J Discuss adjacent areas in Adjacent Areas.

Precipitation Records

Refer to Volume III to determine the required rainfall records and the
method of analysis for design of BMPs.

o Include rainfall data needed for sizing.

Reports and Studies

Include references to relevant reports such as basin plans, flood studies,
groundwater studies, wetland designation, sensitive area designation,
environmental impact statements, lake restoration plans, and water quality
reports. When such reports impose additional conditions on the applicant,
state these conditions.

Drainage Report Section 3 - Geotechnical Report

A geotechnical report may be required for grading or, where infiltration
BMPs are proposed, a geotechnical report must be prepared in accordance
with Section 3.3.2 of Volume III. Section 3 of the drainage report shall
summarize soil types, geotechnical recommendations, infiltration testing
methods and locations, and design infiltration rates. The entire report
shall be included as an appendix.

If an infiltration or detention facility is near the top of a slope that is
greater than 15 percent or otherwise regulated by Thurston County, then a
geotechnical report addressing effects of seepage and the potential for
slope failure during any precipitation event through the 100-year, 24-hour
event may be required as part of the Drainage and Erosion Control Plan.

3-24

Volume | — Minimum Technical Requirements July 2009



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Any assessment of the infiltration receptor and/or mounding analysis shall
be included in the geotechnical report or in another report and included in
the Drainage Report.

This section should address all suitability criteria for infiltration facilities
as described in Volume III.

Drainage Report Section 4 — Wells and Septic Systems

The Project Engineer shall make a diligent search to identify wells and
septic systems "of record", on the site, and on adjacent property within the
setback distance for stormwater retention/detention facilities identified in
Volume V, Appendix E. The Project Engineer shall inquire with Thurston
County Environmental Health and neighboring property owners as
necessary to obtain the location of wells and septic systems that are not "of
record." Wells and septic systems thus found, both active and abandoned,
shall also be called out on the plans or as-builts (if found during
construction).

The Project Engineer shall also identify whether the project site is located
within the designated Well Head Protection Area (WHPA) of any public
(Group A) water system. Thurston County Code, Title 17 and this
Drainage Manual imposes additional requirements for projects within a
designated WHPA.

The proper abandonment of wells is a matter regulated by state law
(WAC 173-160). If a well on the site has not been properly sealed, the
applicant shall be responsible for contacting Thurston County
Environmental Health and Ecology. Ecology’s procedure shall be
followed for sealing the well. Proof of proper abandonment (e.g., copies
of the well log and invoice from a firm qualified to perform such work)
shall be supplied to the County at or prior to final project acceptance.
Indicate if no wells or septic systems were found.

Drainage Report Section 5 — Fuel Tanks

The Project Engineer shall report after making a diligent search of records
and project site the existence of fuel tanks, in-use or abandoned. Fuel
tanks shall be shown on the plans or as-builts (if found during
construction). If fuel tanks will be abandoned, contact Thurston County
Environmental Health for specific instructions. If no fuel tanks were
found, indicate so.

Drainage Report Section 6 — Analysis of the 100-Year Flood

If the project contains or abuts a stream, show the 100-year flood hazard
zone on the plans. If the zone has not been established (or the
Administrator or designee determines that it is in error), the County may
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require the applicant to establish the 100-year flood plain for the proposed
Project to be submitted with the Drainage and Erosion Control Plan.
Analysis will be for the 100-year flood for build out at maximum density
allowed by zoning (making reasonable assumptions regarding future
stormwater management). The Project Engineer shall use the applicable
program (HEC-HMS/RAS) for backwater analysis or another on
acceptance of the Administrator or designee.

Drainage Report Section 7 — Aesthetic Considerations for Facilities

Describe the effort made to make the facilities aesthetically pleasing, how
facilities will provide usable open space, and how the facilities will fit into
the landscaping plan for the property.

Drainage facilities shall be made attractive features of the urban
environment. Engineers are encouraged to be creative in shaping and
landscaping facilities and to consider aesthetics when choosing design
alternatives (e.g., parking lot paving, conveyance systems, detention
facilities, weirs, check structures). See Volume V and Appendix V-E for
aesthetic and landscaping criteria.

The applicant shall provide an informational sign for all aboveground
stormwater facilities located within the development tract. Signs shall be
constructed and worded as specified for each BMP and in Appendix V-E
or as directed by the Administrator.

Drainage Report Section 8 — Facility Sizing and Offsite Analysis
Impervious and Pervious Area Tabulations

Include a tabulation of the pervious and impervious surfaces by threshold
discharge area, including the followingﬁ Appendix I-A Glossary for
definitions):

. Existing impervious surfaces

o Converted pervious surfaces

o Replaced impervious surface

o New impervious surface

o Disturbed areas (area subject to “land disturbing activities™)
o Undisturbed pervious surfaces

o Existing significant trees and native vegetation.
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Basins and sub-basins shall be labeled on the work map(s) and descriptors
assigned that match the basin and sub-basin descriptors included in any
hydrologic modeling. The work maps shall be included in the Drainage
Report in a map pocket.

Proposed BMP Design

Describe which onsite and LID BMPs have been incorporated into the
design and include design calculations where applicable. If LID design
practices have not been used, explain why not.

If natural drainage patterns have not been preserved, explain why not and
how hydrologic impacts to receiving waters will be mitigated.

Discuss vegetation establishment and soils management plans for all
BMPs.

Provide calculations in an appendix documenting that conveyance
facilities are sized in accordance with the standards in Volume III and
runoff treatment and flow control facilities are designed to meet the design
standards in Volumes III and V:

o All calculations shall be keyed to features shown on the work map.

o If hydrologic modeling is required, the Project Engineer shall state
methods, assumptions, model parameters, data sources, and all
other relevant information to the analysis. The input parameters to
the model including basin characteristics, soil types, areas, etc.
shall be tabulated within the drainage report and shall match the
input parameters shown in any model output reports included as an
appendix.

o If model parameters are used that are outside the recommended
ranges discussed in Volume III or if parameters are different than
those discussed in Volume III, justify parameters. Include an
electronic copy of the computer model data file and the site plan in
AutoCAD format.

o Include copies of all calculations for capacity of channels, culverts,
drains, gutters, etc. If used, include nomographs and tables
indicating how they were used. Show headwater and tailwater
analysis for culverts when necessary. Provide details on references
and sources of information used.

o Describe capacities, design flows, and velocities in each link.

o Describe required materials or specifications for the design (e.g.,
rock lining for channels when velocity is exceeded; high density
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polyethylene pipe needed for steep slope). Regardless of whether
the calculations are made using computer software or by hand, all
relevant work shall be submitted for review. Complete
calculations, including hydrologic modeling analyses where
required, must be included with the report. It is recommended that
these be placed in appendices and be referenced where appropriate.
At Thurston County’s request, submit electronic data for computer
work including associated data files and settings.

Offsite Analysis

At a minimum, the qualitative analysis shall include the following:

o Site map showing project limits, existing and proposed storm
drains (including pipe diameter, length, materials and slopes where
available), existing and proposed ditches (including slope, width,
bank slope, and bed materials), downstream drainage path to
receiving water, and other contributing areas and up-stream and
other offsite drainage entering or passing through the site.

o Review of available information, including but not limited to basin
plans, record drawings, FEMA maps, drainage studies, critical
areas maps, and Thurston County maintenance records.

o Field visit conducted by Project Engineer. The Project Engineer
shall verify drainage basins, inspect onsite and offsite drainage
systems, identify and document (with photographs and notations
on site map) drainage problems (erosion, flooding, capacity
problems, channel scour or incision).

If a quantitative analysis is required by the Administrator or designetﬂee
Chapter 2, Minimum Requirement #12), the quantitative downstream
analysis will include modeling the hydraulics of the proposed project and
all other sources of runoff tributary to the receiving water body for the
appropriate Design Event. The Project Engineer shall include an analysis
of the impact of the 24-hour, 100-year event (in addition to "Design
Event" analysis) for each component of the system including pond
spillway.

Describe the proposed approach for managing run-on from upstream
properties including whether run-on will be diverted around the project or
incorporated into the site’s stormwater system. The offsite analysis
upstream of the property will include all properties located
topographically uphill from the project that do, or may, contribute flow
through the project site.
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Describe how runoff from any public road frontage is managed. If runoff
from the road is not collected in a roadway ditch or other public
conveyance system then the project shall incorporate any roadway runoff
into the drainage plans for the site.

Summarize measures that will be used to protect properties and waterways
downstream from the development site from erosion due to increases in
the velocity and peak volumetric flow rate of stormwater runoff from the
project site. Describe how flow from the project site will be discharged to
adjacent properties per the requirements of Volume III (i.e., easement,
dispersion, spreader, etc.).

Drainage Report Section 9 — Covenants, Dedications, Easements

Describe legal instruments needed to guarantee preservation of drainage
system and access for maintenance purposes. (Attach copies.) Describe
the organization which will be responsible for operation and maintenance
of storm drainage facilities.

Drainage Report Section 10 — Property Owners Association Articles
of Incorporation

Attach a copy of the Articles of Incorporation, if applicable.
3.8.2 Construction SWPPP Elements

The elements of a Construction SWPPP (below) are addressed in the
Drainage and Erosion Control Report following the 10 Drainage Report

Sections:

1. Mark clearing limits/preserve vegetation
2. Establish construction access
3. Control flow rates

4. Install sediment controls

5. Stabilize soils

6. Protect slopes

7. Protect drain inlets

8. Stabilize channels and outlets
9. Control pollutants

10.  Control dewatering
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11. Maintain BMPs
12. Manage the project.
SWPPP elements are described in detail in Volume II.

3.8.3 Drawings and Specifications

It is the responsibility of the Project Engineer to ensure that engineering
plans supporting the Drainage and Erosion Control Plan shall be
sufficiently clear to construct the Project in proper sequence, using
specified methods and materials, with sufficient dimensions to fulfill
intent of drainage laws and ordinances and these design guidelines.

Required Drawing Size

Required sheet size is 22 x 34 inches and text and details shall be of such
size as to be legible at /2 size (117 x 17”°). Submittals shall include full
size drawings, half size (11 x 17”) drawings, as well as PDF files, and if
requested by the County AutoCAD drawing files.

Required Drawing Protocol

All drawings shall generally comply with the requirements of the Thurston
County Road standards, Chapter 3, “Plan Format” and Thurston County
CAD standards. These are available from Thurston County Department of
Public Works. Where those standards conflict with the standards of this
manual this manual shall govern.

Number of Sheets - Content

Plans will include sheets adequate to clearly display the following:
Vicinity Map

Show Project boundaries, sub-basin boundaries, and offsite area tributary
to the project. Show contours, major drainage features (such as channels
and detention facilities and floodways), and flow path to receiving waters.
Identify existing buildings, roads, and facilities adjacent to or within the
project site on the drawings. Identify existing and proposed utility
locations, and construction clearing limits on the drawings.

Site Map

On a topographic map, show existing conditions and the proposed Project
including (as applicable) but not limited to:

J Existing topography for the site and at least 50 feet beyond site
boundaries
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o Finished grades

o Existing structures within 100 feet of project boundaries

o Utilities

o Easements both existing and proposed

° Environmentally sensitive areas (e.g., gullies, ravines, swales,

wetlands, steep slopes, estuaries, springs, wetlands, creeks, lakes,
etc). For natural drainage features, show direction of flow.

o 100-year flood plain boundary (if applicable)

o Existing and proposed wells onsite and on adjacent properties
(both "of record" and not "of record") within setbacks as specified
in Appendix V-E

o Existing and proposed fuel tanks

o Existing and proposed onsite sanitary systems within setbacks as
specified in Appendix V-E

o Proposed structures including roads, parking surfaces

o Lot dimensions and areas

J Proposed drainage facilities and sufficient cross sections and
details to build

o Standard stormwater plan notes. Example notes are found in
Appendix G of this volume (Volume I). Provide only those notes
that apply.

Topography must be field verified for all areas where site improvements
are to be constructed including drainage easements and conveyance
systems. Contour intervals on site plan shall be as follows:

o 0 to 15 percent slope: 2 foot contour intervals
o 16 to 40 percent slope: 5 foot contour intervals
o Greater than 40 percent slope: 10 foot contour intervals.

Drainage Plan

Show the following information:
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Plans or worksheets of open channel systems shall show water surface
elevation for the design storm, invert elevations at breaks in grade, design
discharge, design velocity, and any other data that facilitates plan review

including:
. Schedule of catch basins with the following information:
o Catch Basin/Manhole Identifier
o Street Name
o Cross Street
o Stationing
o Street side
o Catch Basin diameter or size
o Invert in/out
o Pipe Diameter in/out.
o Detention/Infiltration/Wet Ponds to include:
o Catch points for cuts and fills
o Max design water level, water quality water level, overflow
level
o Clear path of overflow to downstream collection point
o Outfalls and energy dissipation at outfalls
o Inlet and outlet pipe invert elevations, slopes and pipe lengths.
o Drainage Details and Notes
o Details of all BMPs
o Construction notes and specifications for all BMPs
o Cross-sections (ponds, swales, roadways, etc.).

Other Required Plans/Drawings

Include copies of other required plans such as:

o Soil Management Plan
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o Landscape Plan
. Road profiles & roadway sections.
J Utility plans (sewer, water, septic).

Work Map (or maps) (bound into Drainage Report)

On a topographic map at the same scale and contour interval as the site
map, show:

o Unit areas contributing to a reach of swale or to a catchbasin
including offsite area. Identify areas contributing to
retention/detention facilities. Show the following on the work map
(or on a schedule) for unit areas: area, percent impervious, average
slope, and estimated ultimate infiltration rate.

J Conveyance data, identifier (for reference to model output), length,
slope, inverts up and down

. Overland flow paths and distances

. Soil types

o Locations of soil pits and infiltration tests
J Spot water surface elevations discharges and velocities for the
Design Event.

The SWPPP drawing shall show:

J Construction entrance detail

o Silt fences and traps

o Mulching and vegetation plan

J Clearing and grubbing limits

o Existing and finished grade

o Standard erosion control plan notes. Example notes are found in

the individual BMP design guidelines in Volume II.

Plans and Specifications

The most recent editions of Standard Specifications and Standard Plans
%e Appendix I-A, Glossary) shall be the standards for all design and
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construction of drainage facilities not explicitly described herein. In the
event of a conflict between the Standard Specifications, Standard Plans,

and this Drainage Design and Erosion Control Manual, this manual shall
prevail.

3.8.4 Maintenance Plan

The Maintenance Plan will be prepared as a standalone document,
including all necessary figures, maps and drawings. The Maintenance
Plan should be bound separately and submitted for review and acceptance
by Thurston County at the time of submittal of the Final Drainage and
Erosion Control Plan for the project. Acceptance of the Maintenance Plan
by Thurston County is required prior to final project acceptance.

Contents of Plan

The Project Engineer will prepare a Maintenance Plan including the
following:

o A statement of where the Maintenance Plan will be kept and that it
must be made available for inspection by Thurston County upon
request

J A copy of the Maintenance Agreement (Commercial/Industrial or
Residential) executed by the property owner and accepted as to
form by Thurston County

o A maintenance activity log in a format that includes sufficient
space to list maintenance activities completed as a result of
inspections

o Facility Summary Forms prepared for each stormwater facility as
part of final permitting

o A written description of each flow control and treatment facility
and an over view of the stormwater system for the site explaining
the principles of operations and general maintenance requirements
and providing such information from the Drainage Report as might
be necessary to the future maintenance of the stormwater facilities.
This might include the design capacity of conveyance facilities,
slope of pipes and swales, size and dimensions of infiltration
and/or detention facilities and calculated release rates for various
storm events.

o A drawing showing all stormwater facilities, drainage easements,
access easements, etc., with a key referencing the applicable
maintenance checklists required to be used in performing routine
inspection and maintenance for the facility
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Engineering drawings of the stormwater facilities including details
and specifications shall be included. Drawings may be 117 x 17”
or 22” x 34” and included in a map pocket.

All applicable maintenance checklists for facilities included in the
project. The applicant shall only include those checklists that
apply to the project.

Vegetation Management Plan

Identification of the responsible maintenance organization

A description of the required maintenance frequency for each
facility

A description of required recordkeeping and reports and frequency
of submittal of reports to Thurston County

An estimate of the average annual cost of maintenance will be
included. The annual cost shall include the annualized cost of
major maintenance items such as sediment removal from ponds,
etc.

A pollution source control plan per Volume IV.

we Appendix V-C and Appendix I-E for additional guidance.

ldentify Organization Responsible for Maintenance

It is Thurston County’s policy that the property owner(s) shall maintain
storm drainage facilities, or in the case of a subdivision, the Property
Owners’ Association shall maintain drainage facilities. The Maintenance
Plan shall be prepared to Thurston County’s specifications and held by the
property owner or for a subdivision, included by reference in the articles
of incorporation of the Property Owners Association.

Vegetation Management Plan

A vegetation management plan shall be included in the Stormwater
Facilities Maintenance Plan for the project and shall include recommended
plantings for each stormwater facility and specifications for maintenance
and replacement plantings. The effectiveness of many stormwater
facilities will depend on the species planted in them and their proper
maintenance. Consult Appendix V-E regarding proper species for the
design condition and for their requirements for maintenance.
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Pollution Source Contro/

Pollution source control is the application of pollution prevention practices
on a developed site to reduce contamination of stormwater runoff at its
source. Best management practices (BMPs) and resource management
systems are designed to reduce the amount of contaminants used or
discharged to the environment.

The Maintenance Plan shall contain language regarding pollution source
control that is specifically developed for the type of site covered by the
plan. The pollution source control section of the plan shall incorporate the
relevant information found in Volume IV of this manual, unless otherwise
accepted by the Administrator or designee.

Annual Report Required

The owner shall submit an annual report to Thurston County by August
31st of each calendar year to include, at a minimum, the following:

° Name, address, and telephone number of the businesses, persons,
or firms responsible for plan implementation, and the person
completing the report

o Time period covered by the report

o A chronological summary of activities conducted to implement the
programs required by the Maintenance Plan. A photocopy of the
applicable section of the log book, with any additional explanation
needed, shall normally suffice. For any activities conducted by
paid parties, include a copy of the invoice for services.

o An outline of planned activities for the next year.

The annual report shall be submitted to the Water Resource the

Thurston County Department of Resource Stewardship.

3.8.5 Project Completion Criteria
Inspection Report — Drainage and Erosion Control Plans

For Drainage and Erosion Control Plans, in addition to inspection
performed by Thurston County, the applicant must retain a licensed Civil
Engineer to inspect or oversee inspection of the project as directed by the
Drainage and Erosion Control Plan and/or the Administrator or designee.
ee inspection reporting requirements, Appendix I-C.) The Engineer
must file with Thurston County a construction inspection report as shown
in Appendix I-C before the project is made final. The report will consist
of a completed form and sufficient additional text to describe all factors
relating to the construction and operation of the system to meet treatment,
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3.9

erosion control, detention/retention, flow control, and conveyance
requirements.

The Engineer or his/her designee shall keep records of inspections of
drainage and erosion control facilities. Records of inspection shall be
submitted to the County upon request at any time during the course of the
project.

As-Built Submittal — Drainage and Erosion Control Plans

For Drainage and Erosion Control Plans, the Project Engineer shall submit
as-built drawings bearing the Project Engineer's seal showing all final
locations and elevations, materials, and changes substantially different
from the design. Final elevations, locations, slopes, grades, roadway
alignments, etc. shall be based on a field survey conducted by a licensed
professional surveyor and shall be stamped by the surveyor as a record of
the final constructed location and elevation of facilities shown. The
volume of any ponds, vaults, tanks, etc. included in the design shall be
calculated based on the as-built survey and this information shall be noted
on the as-built drawing. Changes from the approved plans shall be clearly
identified using clouding, bold text or other methods to clearly identify
those items that were changed during construction. Note that changes from
the accepted plan will be reviewed by the County and may be subject to
action by the Administrator or designee.

Phased Projects Submittals — Drainage and Erosion Control Plans

A plan showing the overall project, clearly delineating phase boundaries,
and estimating dates of construction, shall be part of any initial submittal.
Phased projects shall be completed in accordance with accepted plans and
in accordance with standard phased development requirements for
Thurston County. The thresholds of Chapter 2 shall apply to the entire
development including all phases.

Additional Submittal Information
3.9.1 Qualifications of Project Engineers

The Project Engineer responsible for completion of Drainage and Erosion
Control Plans and Engineered Abbreviated Drainage Plans shall be a Civil
Engineer with a current State of Washington Professional Engineer's
license. All plans and specifications, calculations, construction inspection
reports, and all other submittals which will become part of the permanent
record of the Project must bear the Project Engineer's official seal.
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3.9.2 Review and Acceptance Does Not Confer
Responsibility

Thurston County will review all drainage related submittals for general
compliance with specific criteria. Acceptance by the County does not
relieve the applicant or Project Engineer of responsibility for ensuring that
all facilities are safe and that calculations, plans, specifications,
construction, and as-built drawings comply with normal engineering
standards, this manual, and applicable federal, state, and local laws and
codes.

3.9.3 Time Limitations of Acceptance for Plans

Drainage and Erosion Control Plans and Abbreviated Drainage Plans shall
expire when acceptance for the permitted activity (e.g., preliminary plat,
clearing, grading, building permit) expires. After expiration, a new
Drainage and Erosion Control Plan must be completed subject to
conditions and requirements applicable at that time.

3.9.4 Aesthetic Considerations

Drainage facilities shall be made attractive features of the urban
environment. Engineers are encouraged to be creative in shaping and
landscaping facilities and to consider aesthetics when choosing design
alternatives (e.g., parking lot paving, conveyance systems, detention
facilities, weirs, check structures)gSee Volume V and Appendix V-E for
aesthetic and landscaping criteria.

The applicant shall provide an informational sign for all aboveground
stormwater facilities located within the development tract. The sign for
storm ponds shall be constructed and worded as specified in

Appendix V-E. Other stormwater facilities including swales, rain gardens,
dispersion areas, etc. shall also include signage and fencing identifying the
area as a stormwater facility and not to disturb. Individual BMPs also
include requirements for signage and fencing.

3.9.5 Drainage Plans for Environmentally Sensitive Areas
Development in an Environmentally Sensitive Area

Where buffer zones have been established by the County to restrict
development near an environmentally sensitive area or critical area, the
applicant shall obtain and implement the requirements of those regulations
in addition to any requirements of this manual.

Acceptance of Dedication of Buffers

Buffers for natural drainage features can provide water quality benefits.
Consult the jurisdiction regarding their policy on acceptance of buffers.
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3.9.6 Easements and Access
Easements for Natural Channels and Stormwater Facilities

All man-made drainage facilities, conveyances, and all natural channels
(including swales, stream channels, lake shores, wetlands, potholes,
estuaries, gullies, ravines, etc.) shall be located within easements.
Easements shall contain the natural features and facilities and shall allow
jurisdiction access to them for purposes of inspection, maintenance, flood
control, water quality monitoring, and other activities permitted by law.

Easements for Access

Specific access requirements for ponds are included in Volume V,
Appendix V-E. Generally a minimum 15-foot wide access easement shall
be provided to drainage facilities from a public street or right-of-way and
shall provide a 12-foot minimum width drivable path surfaced with lattice
block pavement, crushed rock, or other acceptable surface to allow year-
round equipment access to the facility. The easement shall include
easement boundary markers which shall be fiberglass utility markers with
a reflective easement tag, located at each corner of the easement, at angle
points and at least every 100 feet along the length of the easement.
Contact Thurston County Water Resources for additional information on
easement marker requirements.

Easements for Conveyance Systems

Easement requirements for conveyance systems are described in
Volume III, Section 3.6.2.
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Chapter 4 - Stormwater BMP Selection Process

4.1

This chapter aids in the selection of appropriate LID, infiltration, flow
control, and runoff treatment BMPs to meet Minimum Requirements #5
(Onsite measures), #6 (Runoff Treatment), and #7 (Flow Control). This
chapter is organized as follows:

o Section 4.1: Types of BMPs and satisfying minimum
requirements

. Section 4.2: Step-by-step process for determining the level of
treatment and flow control and selecting BMPs

J Section 4.3: Supplemental information for selecting and applying
oil control BMPs
o Section 4.4: Supplemental information for selecting and applying

phosphorus treatment BMPs

o Section 4.5: Supplemental information for selecting and applying
enhanced treatment BMPs

o Section 4.6: Supplemental information for selecting and applying
basic treatment BMPs

o Section 4.7: Additional treatment facility selection factors,
including pollutants of concern and BMPs for specific land uses.

Introduction

Stormwater BMPs described in this chapter focus on reducing or
mitigating the hydrologic and water quality impacts of development.
These BMPs address the following minimum requirements:

Minimum Requirement #5: Onsite Stormwater Management

o Onsite BMPs are measures to protect soils and control roof
drainage and other runoff to prevent stormwater from leaving the
site as much as possible.

o LID BMPs are site design and stormwater management techniques
that seek to minimize the stormwater impacts of development by
mimicking natural hydrologic processes.

Minimum Requirement #6: Runoff Treatment

o Basic treatment BMPs remove sediment from the water column to
prevent sedimentation of receiving waters and the adverse effects
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4.2

of sedimentation on fish and amphibians. Sediments can also carry
other pollutants, and sediment removal reduces the level of these
other pollutants in the runoff.

Enhanced treatment BMPs provide a greater degree of removal of
dissolved metals (that are toxic to salmon and other endangered
species) than “basic” runoff treatment BMPs.

Phosphorus treatment BMPs include larger wet pond facilities,
media filtration BMPs, and treatment trains intended to reduce
total phosphorus concentrations in nutrient-sensitive lakes.

Oil control BMPs remove non-polar, hydrophobic substances (oil
and grease) from stormwater by trapping the floating material with
baffles or other physical barriers. They are required for high use
sites.

Minimum Requirement #7. Flow Control

Flow control BMPs are infiltration and/or detention BMPs that
control the hydrologic impacts of stormwater by matching
predevelopment peak flows, flow durations, and levels of
infiltration.

Applying LID and onsite BMPs within a threshold discharge area
may also be used as part of flow control efforts.

Selection of construction-phase stormwater pollution prevention BMPs to
meet Minimum Requirement #2 is described in Volume II. Selection of
post-construction source control BMPs to meet Minimum Requirement #3
is described in Volume IV.

Step-by-Step BMP Selection Process

Selecting appropriate BMPs for a project site requires knowledge of:

The receiving water(s) of the project site’s discharge

Whether Thurston County, Ecology, or the EPA have identified the
receiving water as subject to phosphorus control requirements

Site conditions that may require oil control or enhanced runoff
treatment.

Figure 4.1 illustrates the BMP selection process. The steps of this process
are described in detail below.
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| Start |

STEP 2
Implement LID Site Planning Measures

BMP LID.01 - Restoring Native Vegetation/ Reforestation
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an implemented basin plan?
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BMP WP.02 - Wet Pond (large)
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STEP 6B
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BMP D.02 - Detention Tank
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BMP MF.04 - Media Filter Drain

Treatment Train

Experimental Media Filtration (Amended or
Alternate Media)

v
STEP 7C ]
Is enhanced
treatment required? J

STEP 7C
Select and Implement BMP(s) from

NO

Enhanced Treatment Menu:
BMP BF.06 - Compost Amended Vegetated |
Filter Strip A 4
BMP MF.01 - Sand Filter Basin (Large Option)  |g YES STEP 7D
BMP MF.02 - Sand Filter Vault (Large Option) Soloct and e t BMP(s) f
BMP MF.03 - Linear Sand Filter (Large Option) steic ﬁgatgepn?miﬂu- spirom
BMP MF.04 - Media Filter Drain . ) )
BMP WP.04 - Stormwater Treatment Wetland Bmg EVFbO&- B&g%‘-l Smaht%s'-: an:ﬂBFhI;tS( Strips
Treatment Train U - VWEU4a - VWeL Foo S
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Figure 4.1. Stormwater BMP Selection Process Flow Chart
Notes:
*BMPs LID.02, LID.04, LID.05, LID.06 and TN.01 are required for all projects subject to Minimum Requirement #5 - On-Site

Figure 4.1. Stormwater BMP Selection Process Flow Chart.
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4.2.1 Step 1. Determine if the Project Site is in a Basin with
an Implemented Basin Plan

Does Your Project Drain to a Basin with an Implemented Basin
Plan?

If so, see the applicable basin plan or the Thurston County basin planning
website to determine if there are applicable requirements or restrictions for
runoff treatment, flow control, and infiltration. You must meet the more
stringent of either of the controls described in this section or those in the
basin plan. See the Thurston County basin planning website for more
information:
<http://www.co.thurston.wa.us/stormwater/BasinPlans/Basin_Plans _home
htm>.

4.2.2 Step 2: Implement LID Site Planning Measures

Thoughtful site design can significantly reduce both the cost and land area
required for stormwater management and the hydrologic and water quality
impacts of your project. Volume V provides ideas for smart design and
LID measures to consider and, where feasible, implement at the earliest
planning stages. Site planning LID BMPs include:

o BMP LID.01: Restore Native Vegetation

o BMP LID.03: Reduce Effective Impervious Areas Associated
with Roads, Shared Accesses, Alleys, Sidewalks, Driveways, and
Parking Areas.

o BMP LID.11: Full Dispersion

4.2.3 Step 3: Implement LID BMPs as Required and to the
Maximum Extent Practicable

To meet Minimum Requirement #5: Onsite Stormwater Management, new
and redevelopment projects must meet the requirements of the following
onsite BMPs:

o BMP LID.02: Post-Construction Soil Quality and Depth.
Downspout controls, which includes:

o BMP LID.04: Downspout Infiltration Systems

o BMP LID.05: Downspout Dispersion Systems.

Alternately, rooftop runoff may be managed using one of the following
BMPs:
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° BMP LID.08: Bioretention Facilities
. BMP LID.10: Vegetated Roofs

Although some combination of the above BMPs is required to comply
with Minimum Requirement #5, Thurston County encourages developers
to incorporate LID BMPs to the maximum extent practicable. The
following BMPs can be especially effective:

° BMP LID.08: Bioretention Facilities

Many parts of Thurston County have soils with high infiltration
rates. By designing your site so that small areas drain to localized
facilities (e.g., bioretention facilities), you may be able to manage
most of your runoff onsite, using areas not much larger than those
needed for traditional landscaping.

o BMP LID.09: Alternative Paving Surfaces

Where permissible by Thurston County or local jurisdiction road
standards (or with approval), alternative paving surfaces such as
porous concrete or asphalt can be used, and are highly effective at
reducing or eliminating stormwater runoff and associated
stormwater treatment, flow control, and conveyance costs. Even
with nominal infiltration rates of underlying soils, alternative
paving surfaces are highly effective at treating and controlling
stormwater runoff, since there is effectively a 1:1 ratio of
contributing area to storage/infiltration facility (run-on of
stormwater to alternative paving surfaces is not allowed by
Thurston County).

o BMP LID.06: Sheet Flow Dispersion

Sheet flow dispersion is an effective way to reduce the stormwater
runoff from moderately sloping impervious surfaces such as
driveways, sport courts, patios, or bare soil where concentration of
flows can be avoided.

o BMP LID.07: Concentrated Flow Dispersion

Where sheet flow dispersion cannot be achieved, concentrated
flow dispersion should be considered.

For roadway projects in the rural area of Thurston County (outside UGA
and NPDES boundaries), additional BMPs that allow greater flexibility for
dispersion include:
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o BMP LID.12: Rural Roads Natural Dispersion

For rural roads where adequate native vegetation is available
within the right-of-way or adjacent to the right-of-way,
concentrated and sheet flows can be dispersed using this BMP.

J BMP LID.13: Rural Roads Engineered Dispersion

For rural roads where native vegetation is inadequate or not
available within the right-of-way or adjacent to the right-of-way,
but sufficient area is available to create an engineered dispersion
area, concentrated and sheet flows can be dispersed to the
engineered dispersion area using this BMP.

For projects on large parcels or where development can be concentrated in
a small area of a parcel and limits on impervious surfaces, landscape areas
and native vegetation retention can be met, the applicant may choose to
apply the following BMP:

o BMP LID.11: Full Dispersion

Full dispersion is allowed for projects where a combination of
limits on impervious surface and landscape area and minimum
native vegetation retention is provided such that stormwater flows
can be dispersed and infiltrated to an extent that flow control and
water quality treatment facilities are not required or are greatly
reduced in size. The dispersion techniques of this BMP provide
greater flexibility than dispersion BMPs for sites not meeting the
criteria for full dispersion.

4.2.4  Step 4. Determine Applicability of Minimum
Requirements #6 and #7

After implementing LID BMPs, see the Minimum Requirements
(Chapter 2 of this volume) to determine whether additional flow control
(Minimum Requirement #7) or runoff treatment (Minimum
Requirement #6) BMPs are required. The implementation of LID BMPs
will help reduce the amount of flow control runoff treatment facilities
required.

Are Both Flow Control and Runoff Treatment Required?
If YES, proceed to Step SA.

If NO, proceed to next question.

/s Flow Control Required?

If YES, proceed to Step 5B.
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If NO, proceed to next question.

/s Runoff Treatment Required?

If YES, proceed to Step 5C.
If NO, there are no further requirements.

4.2.5 Step 5: Select infiltration BMP

Step 5A: Determine Feasibility and Select Infiltration BMP for Both
Flow Control and Runoff Treatment

Can an infiltration facility meet your project’s flow control
requirements, and do your site and soils meet the site suitability and
runoff treatment criteria in Section 2.3 of Volume 111?

If YES, select from the following BMPs to provide both flow control and
runoff treatment. Also, check Step 7A to determine if oil control is
needed prior to infiltration. If so, select an oil control BMP from the list
and implement. However, do not continue to Step 7B. If after
implementing one of the following BMPs the discharge to surface water
exceeds flow control thresholds, proceed to Step 6B and implement
detention BMP to meet flow control requirements:

o BMP IN.O1: Infiltration Basins
° BMP IN.O2: Infiltration Trenches
° BMP LID.08: Bioretention Facilities.

If NO, proceed to Step 5B.

Step 5B: Determine Feasibility and Select Infiltration BMP for Flow
Control

Can an infiltration facility meet your project’s flow control
requirements and does your site meet the site suitability criteria in
Section 2.3 of Volume 111 (pretreatment required)?

If YES, select from the following BMPs to provide flow control:
o BMP IN.O1: Infiltration Basins
o BMP IN.02: Infiltration Trenches

° BMP IN.O4: Bio-Infiltration Swale.
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If after implementing one of the above BMPs there is a discharge to
surface water that exceeds flow control requirements, proceed to Step 6B
and implement detention BMP to meet flow control requirements.

Proceed to Step 7 if runoff treatment is still required to select runoff
treatment BMP(s) located upstream of the infiltration BMP. If not, BMP
selection 1s complete.

If NO and runoff treatment is still required, proceed to Step 6A.
If NO and no runoff treatment is required, proceed to Step 6B.

Step 5C: Determine Feasibility and Select Infiltration BMP for
Runoff Treatment

Do your site and soils meet the site suitability and runoff treatment
criteria in Section 2.3 of Volume 111?

If YES, select from the following BMPs:

o BMP IN.O1: Infiltration Basins

o BMP IN.02: Infiltration Trenches

o BMP IN.O4: Bio-Infiltration Swale

o BMP LID.08: Bioretention Facilities.

Also, check Step7A to determine if oil control is needed prior to
infiltration. If so, select an oil control BMP from the list and implement.
However, do not continue to Step 7B.

If NO, proceed to Step 7.

42.6 Step 6: Select Detention BMP

Step 6A: Determine Feasibility and Select Combined Treatment/Flow
Control BMP

Is a combined treatment/flow control BMP feasible?

If YES, select from the following BMPs:

o BMP WP.04: Combined wet/detention pond

o BMP WP.05: Combined stormwater wetland/detention pond.
Proceed to Step 7 to evaluate the need for additional oil control BMPs, and

to verify that the combined BMP selected above meets the necessary
treatment level.
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If NO, proceed to Step 6B.

Step 6B: Select Detention BMP

Select from the following BMPs:

. BMP D.01: Detention Ponds

o BMP D.02: Detention Tanks

. BMP D.03: Detention Vaults

o BMP D.04: Use of Parking Lots for Detention.

If runoff treatment (Minimum Requirement #6) is required for your
project, proceed to Step 7.

If no runoff treatment is required, BMP selection is complete.

4.2.7 Step 7. Select Runoff Treatment BMP
Step 7A: Determine Feasibility and Select Oil Control BMP
Is your project a “high use site”?

“High use” sites include:

o An area of a commercial or industrial site subject to an expected
average daily traffic (ADT) count equal to or greater than
100 vehicles per 1,000 square feet of gross building area (see
Section 4.4 for guidance on estimating traffic counts)

o An area of a commercial or industrial site subject to petroleum
storage and transfer in excess of 1,500 gallons per year, not
including routinely delivered heating oil

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

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

Section 4.4 has supplemental information on oil control, including land
uses that are likely to have areas that fall within the definition of “high use
sites”.

July 2009
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If YES, select one of the following BMPs and proceed to Step 7B:
o BMP OW.01: API (Baffle type) Separator Bay
o BMP OW.02: Coalescing Plate (CP) Separator Bay

o BMP OW.03: Oil Containment Booms. (not allowed for private
development)

Alternately, the following BMPs can be used to meet oil control
requirements and other treatment levels. If these BMPs are selected,
steps 7B, 7C, and 7D must be completed to ensure that they meet the
appropriate level of treatment:

o BMP MF.03: Linear Sand Filter (if amended to provide
phosphorus treatment)

o BMP WP.03: Wet vaults (if designed to include a baffle)
. BMP BF.06: Compost-Amended Vegetated Filter Strip.

If NO, proceed to Step 7B.

Step 7B: Phosphorus Control BMP

The following Thurston County lakes are reported under Section 305(b) of
the Clean Water Act and designated as not supporting beneficial uses due
to phosphorus.

o Black Lake

o Capitol Lake

o Clear Lake

o Lawrence Lake

o Long Lake

o Pattison Lake (south arm).

Projects within any of these lakes’ basins will be required to provide
phosphorus treatment, unless a TMDL or County-approved lake
management plan specifically identified phosphorus treatment as
unnecessary.

If there is no lake management plan or TMDL for one of the above water
bodies, and your project has the potential to contribute phosphorus to it

4-10
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(e.g., landscaped areas that will be fertilized, bare soils that could be
transported offsite), phosphorus treatment is required.

If phosphorus treatment is required, select and apply a phosphorous
treatment facility from the list below:

o BMP LI1D.08: Bioretention Facility
o BMP MF.04: Media Filter Drain

o BMP MF.01: Sand Filter Basin (if amended to provide
phosphorus treatment)

o BMP MF.03: Linear Sand Filter (if amended to provide
phosphorus treatment)

o BMP MF.02: Sand Filter Vault (if amended to provide
phosphorus treatment)

o BMP WP.02: Wet ponds (if designed to be a large wet pond)
o BMP WP.03: Wet vaults (if designed to be a large wet vault)

. BMP WP.04: Combined detention/wet pool facilities (if designed
with a large wet pool).

Note: Project sites subject to the Phosphorus Treatment requirement
could also be subject to the Enhanced Treatment requirementyste

Step 11). In that event, apply a facility or a treatment train that is listed
both above and under Step 7C. Infiltration treatment also provides
phosphorous treatment.

Proceed to Step 7C.

Step 7C: Enhanced Treatment BMP

Does your project discharge to fish-bearing streams, lakes, or to
waters or conveyance systems tributary to fish-bearing streams or
lakes?

If NO, proceed to Step 7D.
If YES, proceed to next question.

Does your project drain directly (or, indirectly through a municipal
storm sewer system) to a salt water body?

If YES, proceed to Step 7D.
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IfNO:

Does your project include any of the following?

J Infiltration facility within a designated Well Head Protection Area
for a public water supply serving over 1,000 connections.

o Industrial project sites,

o Commercial project sites,

. Multi-family project sites, and

o High Annual Average Daily Traffic (AADT) roads as follows:
o Within Urban Growth Management Areas:

— Fully controlled and partially controlled limited access
highways with AADT counts of 15,000 or more

— All other roads with an AADT of 7,500 or greater
o Outside of Urban Growth Management Areas:

- Roads with an AADT of 15,000 or greater unless
discharging to a 4th Strahler order stream or larger

—  Roads with an AADT of 30,000 or greater if
discharging to a 4th Strahler order stream or larger (as
determined using 1:24,000 scale maps to delineate
stream order).

However, areas of the project sites listed above that are identified as
subject to Basic Treatment requirement e Section 4.6) are also not
subject to Enhanced Treatment requirements. For developments with a
mix of land use types, the Enhanced Treatment requirement shall apply
when the runoff from the areas subject to the Enhanced Treatment
requirement comprises 50 percent or more of the total runoff within a
threshold discharge area.

If YES, select enhanced treatment BMPs for your site or for those areas
subject to enhanced treatment BMPs.

° BMP LID.08: Bioretention Facilities
o BMP BF.06: Compost-Amended Vegetated Filter Strip
° BMP WP.01: Stormwater treatment wetland

° BMP MF.04: Media Filter Drain
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4.3

. BMP MF.01: Sand Filter Basin (if amended to provide enhanced
treatment)

o BMP MF.03: Linear Sand Filter (if amended to provide enhanced
treatment)

o BMP MF.02: Sand Filter Vault (if amended to provide enhanced
treatment).

Step 7D: Basic Treatment BMP

The following are options for basic treatment BMPs:

. BMP BF.01: Basic Biofiltration Swale

o BMP BF.02: Wet Biofiltration Swale

o BMP BF.03: Continuous Inflow Biofiltration Swale
o BMP BF.04: Basic Filter Strip

o BMP BF.05: Narrow area filter strip

o BMP WP.01: Stormwater treatment wetland

o BMP WP.02: Wet ponds

. BMP WP.03: Wet vaults

o BMP WP.04: Combined detention/wet pool facilities
o Any BMP providing enhanced treatment.

This completes the treatment facility selection process.

Oil Control BMPs: Supplemental Information

4.3.1 Applicability

The traffic count (to determine whether a site is considered “high use”)
can be estimated using information from Trip Generation, published by
the Institute of Transportation Engineers, or from a traffic study prepared
by a professional engineer or transportation specialist with experience in
traffic estimation.

The following urban land uses are likely to have areas that fall within the
definition of “high use sites” or have sufficient quantities of free oil
present that can be treated by an API or CP-type oil and water separator:
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o Industrial Machinery and Equipment, and Railroad Equipment
Maintenance

o Log Storage and Sorting Yards
° Aircraft Maintenance Areas

° Railroad Yards

. Fueling Stations
o Vehicle Maintenance and Repair
o Construction Businesses (paving, heavy equipment storage and

maintenance, storage of petroleum products).

Oil control facilities should also be used on other sites that generate high
concentrations of oil. All-day parking areas are not intended to be defined
as high use sites and should not require the oil control options listed in this
menu. Gasoline stations, with or without small food stores, will likely
exceed the high use site threshold. The petroleum storage and transfer
criterion is intended to address regular transfer operations such as gasoline
service stations, not occasional filling of heating oil tanks.

4.3.2 Application on the Project Site

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

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

4.3.3 Performance Goal

The facility choices in the Oil Control Menu are intended to achieve the
goals of no ongoing or recurring visible sheen, and to have a 24-hour
average Total Petroleum Hydrocarbon (TPH) concentration no greater

4-14
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4.4

than 10 mg/l, and a maximum of 15 mg/l for a discrete sample (grab
sample).

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

4.3.4 Qil Control Menu
Options

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

o BMP OW.01: API-Type Oil/Water Separator

o BMP OW.02: Coalescing Plate Oil/Water Separator

o BMP MF.03: Linear Sand Filter

o BMP BF.06: Compost-Amended Vegetated Filter Strip.

o BMP WP.03: Wet vaults (if designed to include a baffle).

Note: The linear sand filter is also used in the Basic, Enhanced, and
Phosphorus Treatment menus. If used to satisfy one of those treatment
requirements, the same facility shall not also be used to satisfy the oil
control requirement, unless enhanced maintenance is assured. This is to
prevent clogging of the filter by oil so that it will function for both
suspended solids and phosphorus removal. Quarterly cleaning is required
unless otherwise specified by the designer.

Phosphorus Treatment: Supplemental Information
4.4.1 Where Applied

The Phosphorus Treatment Menu (below) applies to projects within
watersheds determined by local governments, the Department of Ecology,
or the USEPA to be sensitive to phosphorus, and that are being managed
to control phosphorus inputs from stormwater. This menu applies to
stormwater conveyed to the lake by surface flow and to stormwater
infiltrated within one-quarter mile of the lake in soils that do not meet soil
suitability criteria described in Volume III, Chapter 3.
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442 Performance Goal

The Phosphorus Menu facility choices are intended to achieve a goal of
50 percent total phosphorus removal for a range of influent concentrations
of 0.1 — 0.5 mg/1 total phosphorus. The choices are also intended to
achieve the Basic Treatment performance goal. The performance goal
applies to the water quality design storm volume or flow rate, whichever is
applicable, and on an annual average basis. The incremental portion of
runoff in excess of the water quality design flow rate or volume can be
routed around the facility (offline treatment facilities), or can be passed
through the facility (online treatment facilities) provided a net pollutant
reduction is maintained. Ecology encourages the design and operation of
treatment facilities that engage a bypass at flow rates higher than the water
quality design flow rate. Note that wet pool facilities are always designed
to be online.

4.4.3 Phosphorus Treatment Menu

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

o Infiltration with appropriate pretreatment:

o Infiltration treatment: If infiltration is through soils meeting
the minimum site suitability criteria for infiltration treatment
(see Chapter 3 of Volume III and Volume V), a presettling
basin or a basic treatment facility can serve for pretreatment.

o Infiltration preceded by Basic Treatment: If infiltration is
through soils that do not meet the soil suitability criteria for
infiltration treatment, treatment must be provided by a basic
treatment facility unless the soil and site fit the description in
the next option below.

o Infiltration preceded by Phosphorus Treatment: If the soils
do not meet the soil suitability criteria and the infiltration site
is within 1/4 mile of a phosphorus-sensitive receiving water, or
a tributary to that water, treatment must be provided by one of
the other treatment facility options listed below.

o BMP MF.01 or MF.02: Large Sand Filter
° BMP MF.01 or MF.02: Amended Sand Filter

Note: Processed steel fiber and crushed calcitic limestone are the
only sand filter amendments for which Ecology has data that
documents increased dissolved metals removal. Though Ecology
is interested in obtaining additional data on the effectiveness of
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these amendments, Ecology is allowing local governments to
exercise their judgment on the extent to which to allow their use.
The use of processed steel fiber has been reported to cause a
number of maintenance problems as it oxidizes over time and
decreases the design filtration rate.

o BMP WP.02: Large Wet Pond

o Media Filter targeted for phosphorus removal (Drainage Manual
Administrator acceptance required)

o Two-Facility Treatment Trains %e Table 4.1.

Table 4.1. Treatment Trains for Phosphorus Removal

First Basic Treatment Facility Second Treatment Facility
BMP BF.01 Biofiltration Swale BMP MF.01 Sand Filter Basin or BMP MF.02 Sand Filter Vault
BMP BF.04 Filter Strip BMP MF.03 Linear Sand Filter (no presettling needed)
BMP MF.03 Linear Sand Filter BMP BF.04 Filter Strip
BMP WP.02 Basic Wet Pond BMP MF.01 Sand Filter Basin or BMP MF.02 Sand Filter Vault
BMP WP.03 Wet Vault BMP MF.01 Sand Filter Basin or BMP MF.02 Sand Filter Vault
BMP WP.01 Stormwater Treatment Wetland BMP MF.01 Sand Filter Basin or BMP MF.02 Sand Filter Vault
BM{) WP.04 Basic Combined Detention and Wet | BMP MF.01 Sand Filter Basin or BMP MF.02 Sand Filter Vault
Poo

4.5 Enhanced Treatment: Supplemental Information
45.1 Performance Goal

The Enhanced Menu facility choices (below) are intended to provide a
higher rate of removal of dissolved metals than Basic Treatment facilities.
Due to the sparse data available on dissolved metals removal in
stormwater treatment facilities, a specific numeric removal efficiency goal
could not be established at the time of publication. Instead, Ecology relied
on available nationwide and local data, and knowledge of the pollutant
removal mechanisms of treatment facilities to develop the list of options
below.

The choices are also intended to achieve the Basic Treatment performance
goal. This performance goal assumes that the facility is treating
stormwater with dissolved Copper typically ranging from 0.003 to

0.02 mg/l, and dissolved Zinc ranging from 0.02 to 0.3 mg/I.
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The performance goal applies to the water quality design storm volume or
flow rate, whichever is applicable, and on an annual average basis. The
incremental portion of runoff in excess of the water quality design flow
rate or volume can be routed around the facility (off-line treatment
facilities), or can be passed through the facility (on-line treatment
facilities) provided a net pollutant reduction is maintained. Ecology
encourages the design and operation of treatment facilities that engage a
bypass at flow rates higher than the water quality design flow rate as long
as the reduction in dissolved metals loading exceeds that achieved with
initiating bypass at the water quality design flow rate. Note that wet pool
facilities are always designed to be on-line.

45.2 Enhanced Treatment Menu

Any one of the following options may be chosen to satisfy the enhanced
treatment requirement:

Note: If phosphorous treatment is also required, select a facility or facility
train that meets both Enhanced and Phosphorous treatment.

J Infiltration with appropriate pretreatmen%@ Volume III and
Volume V)

o Infiltration treatment: If infiltration is through soils meeting
the minimum site suitability criteria for infiltration treatment
¢ Volume III and Volume V), a presettling basin or a basic
treatment facility can serve for pretreatment.

o Infiltration preceded by Basic Treatment: If infiltration is
through soils that do not meet the soil suitability criteria for
infiltration treatment, treatment must be provided by a basic
treatment facility unless the soil and site fit the description in
the next option below.

o Infiltration preceded by Enhanced Treatment: If the soils do
not meet the soil suitability criteria and the infiltration site is
within a designated well head protection area or within
1/4 mile of a fish-bearing stream, a tributary to a fish-bearing
stream, or a lake, treatment must be provided by one of the
other treatment facility options listed below.

o BMP MF.01 or BMP MF.02: Large Sand Filter

o BMP MF.01 or BMP MF.02: Amended Sand Filter (sand filter
amendment requires Drainage Manual Administrator acceptance
from Thurston County)

° BMP WP.01: Stormwater Treatment Wetland
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. BMP BF.06: Compost-amended Filter Strip

o Wo Facility Treatment Trains — see Table 4.2

Table 4.2.

Treatment Trains for Dissolved Metals Removal

First Basic Treatment Facility

Second Treatment Facility

Biofiltration Swale

Basic Sand Filter or Sand Filter Vault or Media Filter !

Filter Strip

Linear Sand Filter with no pre-settling cell needed

Linear Sand Filter

Filter Strip

Basic Wet Pond

Basic Sand Filter or Sand Filter Vault or Media Filter !

Wet Vault

Basic Sand Filter or Sand Filter Vault or Media Filter !

Basic Combined Detention/Wet Pool

Basic Sand Filter or Sand Filter Vault or Media Filter '

Basic Sand Filter or Sand Filter Vault with a presettling
cell if the filter isn’t preceded by a detention facility

Media Filter '

' The media must be of a nature that has the capability to remove dissolved metals effectively based on at least limited data.
Ecology includes Stormfilter’s ™ leaf compost and zeolite media in this category.

o BMP LID.08: Bioretention Facility

Note: Any stormwater runoff that infiltrates through the imported
soil mix will have received the equivalent of Enhanced Treatment.
Where bioretention/rain gardens are intended to fully meet
treatment requirements, they must be designed, using an approved
continuous runoff model, to infiltrate 91 percent of the influent

runoff file.

° BMP MF.04: Media Filter Drain

4.6
4.6.1

Applicability

Basic Treatment: Supplemental Information

The Basic Treatment Menu (below) is applied to:

o Project sites that discharge to the ground, unless:

o The soil suitability criteria for infiltration treatment are met
(see Chapter 3 of Volume III and Volume V), or
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o The project uses infiltration strictly for flow control — not
treatment — and the discharge is within 1/4 mile of a
phosphorus sensitive lake (use the Phosphorus Treatment
Menu), or within 1/4 mile of a fish-bearing stream, or a lake
(use the Enhanced Treatment Menu).

o Facility is located within a designated Well Head Protection
Area for a public water supply with 1,000 connections or
greater (use the Enhanced Treatment Menu).

o Residential projects not otherwise needing phosphorus control as
designated by the EPA, Ecology, or a local government.

o Project sites discharging directly to salt water or basic receiving
waters
o Project sites that drain to streams that are not fish-bearing, or to

waters not tributary to fish-bearing streams

o Landscaped areas of industrial, commercial, and multi-family
project sites, and parking lots of industrial and commercial project
sites, dedicated solely to parking of employees’ private vehicles
that do not involve any other pollution-generating sources (e.g.,
industrial activities, customer parking, storage of erodible or
leachable material, wastes or chemicals). For developments with a
mix of land use types, the Basic Treatment requirement shall apply
when the runoff from the areas subject to the Basic Treatment
requirement comprises 50 percent or more of the total runoff
within a threshold discharge area.

46.2 Performance Goal

The Basic Treatment Menu facility choices (below) are intended to
remove 80 percent of TSS for influent concentrations that are greater than
100 mg/1, but less than 200 mg/l. For influent concentrations greater than
200 mg/l, a higher treatment goal may be appropriate. For influent
concentrations less than 100 mg/1, the facilities are intended to achieve an
effluent goal of 20 mg/l TSS.

The performance goal applies to the water quality design storm volume or
flow rate, whichever is applicable. The goal also applies on an average
annual basis to the entire annual discharge volume (treated plus bypassed).
The incremental portion of runoff in excess of the water quality design
flow rate or volume can be routed around the facility (off-line treatment
facilities), or can be passed through the facility (on-line treatment
facilities) provided a net TSS reduction is maintained. Ecology
encourages the design and operation of treatment facilities that engage a
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bypass at flow rates higher than the water quality design flow rate as long
as the reduction in TSS loading exceeds that achieved with initiating
bypass at the water quality design flow rate. Wet pool facilities are always
designed to be online. The performance goal assumes that the facility is
treating stormwater with a typical particle size distribution. For a
description of a typical particle size distribution, please refer to the
stormwater monitoring protocol in “Guidance for Evaluating Emerging
Stormwater Treatment Technologies, Technology Assessment Protocol -
Ecology (TAPE)” on the Ecology website:
%http://www.ecv.wa.gov/biblio/OZ10037.htm1>.

46.3 Basic Treatment Menu

Any one of the following options may be chosen to satisfy the basic
treatment requirement:

o Infiltration (with adequate soils)

o Sand filters

o Biofiltration swales

o Filter strips

o Basic wet pond

o Wet vault

o Stormwater treatment wetland

o Combined detention and wet pool facilities
o Bioretention facilities

Note: For bioretention facilities, any stormwater runoff that
infiltrates through the imported soil mix will have received the
equivalent of Enhanced Treatment. Where bioretention/rain
gardens are intended to fully meet treatment requirements, they
must be designed, using an approved continuous runoff model, to
infiltrate 91 percent of the influent runoff file.

° Media Filter Drain

o Alternative Technologies when accepted at the “General Use
Level” under Ecology’s TAPE program: (for example:
CONTECH Stormwater Management StormFilter with ZPG™
media — A canister-type filter with zeolite/perlite/granular
activated carbon).
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4.7

Note: A wet vault may be used for commercial, industrial, or road
projects if there are space limitations. Thurston County discourages the
use of wet vaults for residential projects. Combined detention/wet vaults
are allowed. Any use of a wet vault for basic treatment requires specific
authorization and acceptance by Thurston County based on site
circumstances.

Other Treatment Facility Selection Factors

Selection of a treatment facility should be based on physical site factors
and pollutants of concern. Requirements for using Enhanced Treatment or
Phosphorus Treatment represent facility selection based on pollutants of
concern. Even if the site is not subject to those requirements, try to choose
a facility that has been shown to remove the types of pollutants generated
on the site. The types of physical site factors that influence facility
selection are summarized below.

4.7.1 Soil Type

The permeability of soil under a treatment facility has a profound
influence on the facility’s effectiveness. This is particularly true for
infiltration treatment facilities that are best sited in sandy to loamy sand
soils, and not generally appropriate for sites that have final infiltration
rates of less than 0.5 inches per hour. Wet pond facilities situated on
coarser soils will need a synthetic liner or soil amendment to reduce the
infiltration rate and provide treatment. Maintaining a permanent pool in
the first cell is necessary to avoid resuspension of settled solids.
Biofiltration swales in coarse soils can also be amended to reduce the
infiltration rate.

4.7.2 High Sediment Input

High TSS loads can clog infiltration soil, sand filters and coalescing plate
oil & water separators. Pretreatment with a presettling basin, wet vault, or
another basic treatment facility would typically be necessary.

4.7.3 Other Physical Factors
Slope

Steep slopes restrict the use of several BMPs. For example, biofiltration
swales are usually situated on sites with slopes of less than 6 percent,
although greater slopes can be considered. Infiltration BMPs are not
suitable when the slope exceeds 15 percent.

High Water Table

Unless there is sufficient horizontal hydraulic receptor capacity, the water
table acts as an effective barrier to exfiltration and can sharply reduce the
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efficiency of an infiltration system. If the seasonal high water table
extends to within 5 feet of the bottom of an infiltration BMP, the site is
seldom suitable.

Depth to Bedrock/ Hardpan/Till

The downward exfiltration of stormwater is also impeded if a bedrock or
till layer lies too close to the surface. If the impervious layer lies within

5 feet below the bottom of the infiltration BMP, the site is seldom suitable.
Similarly, pond BMPs are often not feasible if bedrock lies within the area
that must be excavated.

Proximity to Foundations and Wells

Since infiltration BMPs convey runoff back into the soil, some sites may
experience problems with local seepage. This can be a real problem if the
BMP is located too close to a building foundation. Another risk is ground
water pollution; hence the requirement to site infiltration systems more
than 100 feet away from drinking water wells.

Maximum Depth

Wet ponds are also subject to a maximum depth limit for the "permanent
pool" volume. Deep ponds (greater than 8 feet) may stratify during
summer and create low oxygen conditions near the bottom resulting in re-
release of phosphorus and other pollutants back into the water.
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Appendix I-A

Glossary
303(d) waterbody A list of lakes, rivers, and streams designated as impaired or threatened
by a pollutant for which one or more TMDLs are needed. “Impaired”
means the water is not meeting water quality standards.
319 The section of the federal Clean Water Act that addresses nonpoint
pollution.
Applicant The person who has applied for a development permit or approval.
Aquifer A geologic strata containing water that can be withdrawn and used for
human purposes.
Arterial

As-built drawings

Basin
Basin plan

Best Management

Practice (BMP)

Bond

Buffer

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.

Engineering plans which have been revised to reflect all changes to the
plans which occurred during construction.

Any area draining to a point of interest.

A plan that assesses, evaluates, and proposes solutions to existing and
potential future impacts to the beneficial uses of, and the physical,
chemical, and biological properties of waters of the state within a basin.
Basins typically range in size from 1 to 50 square miles.

The schedules of activities, prohibitions of practices, maintenance
procedures, and structural and/or managerial practices, that when used
singly or in combination, prevent or reduce the release of pollutants and
other adverse impacts to waters of Washington State.

A surety bond, cash deposit or escrow account, assignment of savings,
irrevocable letter of credit or other means acceptable to or required by
the manager to guarantee that work is completed in compliance with the
project's drainage plan and in compliance with all local government
requirements.

The zone contiguous with a sensitive area that is required for the
continued maintenance, function, and structural stability of the sensitive
area. The critical functions of a riparian buffer (those associated with an
aquatic system) include shading, input of organic debris and coarse
sediments, uptake of nutrients, stabilization of banks, interception of
fine sediments, overflow during high water events, protection from
disturbance by humans and domestic animals, maintenance of wildlife
habitat, and room for variation of aquatic system boundaries over time
due to hydrologic or climatic effects. The critical functions of terrestrial
buffers include protection of slope stability, attenuation of surface water
flows from stormwater runoff and precipitation, and erosion control.
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Catch basin

Cation Exchange
Capacity (CEC)
Channel
Channel, natural

Check dam

Clearing
Closed depression

Commercial
agriculture

Compost

Converted pervious
surface

Conveyance system

A chamber or well, usually built at the curb line of a street, for the
admission of surface water to a sewer or subdrain, having at its base a
sediment sump designed to retain grit and detritus below the point of
overflow.

The amount of exchangeable cations that a soil can adsorb at pH 7.0.

A feature that conveys surface water and is open to the air.

Streams, creeks, or swales that convey surface/ground water and have
existed long enough to establish a stable route and/or biological
community.

Small dam constructed in a gully or other small watercourse to decrease
the streamflow velocity, minimize channel scour, and promote
deposition of sediment.

The destruction and removal of vegetation by manual, mechanical, or
chemical methods.

An area which is low-lying and either has no, or such a limited, surface
water outlet that during storm events the area acts as a retention basin.
Those activities conducted on lands defined in RCW 84.34.020(2), and
activities involved in the production of crops or livestock for wholesale
trade. An activity ceases to be considered commercial agriculture when
the area on which it is conducted is proposed for conversion to a
nonagricultural use or has lain idle for more than five (5) years, unless
the idle land is registered in a federal or state soils conservation
program, or unless the activity is maintenance of irrigation ditches,
laterals, canals, or drainage ditches related to an existing and ongoing
agricultural activity.

Organic residue or a mixture of organic residues and soil, that has
undergone biological decomposition until it has become relatively stable
humus.

Reference note: The Department of Ecology Interim Guidelines for
Compost Quality (1994) defines compost as “the product of
composting; it has undergone an initial, rapid stage of decomposition
and is in the process of humification (curing).” Compost used should
meet specifications for grade A or AA compost in Ecology publication
94-038.

Areas of native vegetation that have been converted to lawn or
landscape.

The drainage facilities, both natural and man-made, which collect,
contain, and provide for the flow of surface and stormwater from the
highest points on the land down to a receiving water. The natural
elements of the conveyance system include swales and small drainage
courses, streams, rivers, lakes, and wetlands. The human-made elements
of the conveyance system include gutters, ditches, pipes, channels, and
most retention/detention facilities.
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Critical areas

Critical drainage
area

Culvert

Curb and gutter
barrier

Design storm

Detention facility

Discharge

Dispersion

Drainage easement

At a minimum, areas which include wetlands, areas with a critical
recharging effect on aquifers used for potable water, fish and wildlife
habitat conservation areas, frequently flooded areas, geologically
hazardous areas, including unstable slopes, and associated areas and
ecosystems. Critical areas are those areas as defined by Thurston
County Code, Title 17.

An area with such severe flooding, drainage and/or
erosion/sedimentation conditions that the area has been formally
adopted as a Critical Drainage Area by rule under the procedures
specified in an ordinance.

Pipe or concrete box structure that drains open channels, swales or
ditches under a roadway or embankment. Typically with no catchbasins
or manholes along its length.

An element of a roadway that prevents sheet flow of runoff from the
roadway surface at the road edge and concentrates the flow for
conveyance through a gutter to either a point of discharge or a catch
basin structure and/or piping system. This includes rolled curbs,
inverted crown roadway, asphalt wedge curbs and concrete curb and
gutters.

A prescribed hyetograph and total precipitation amount (for a specific
duration recurrence frequency) used to estimate runoff for a
hypothetical storm of interest or concern for the purposes of analyzing
existing drainage, designing new drainage facilities or assessing other
impacts of a proposed project on the flow of surface water. (A
hyetograph is a graph of percentages of total precipitation for a series of
time steps representing the total time during which the precipitation
occurs.)

An above or below ground facility, such as a pond or tank, that
temporarily stores stormwater runoff and subsequently releases it at a
slower rate than it is collected by the drainage facility system. There is
little or no infiltration of stored stormwater.

Runoff leaving a new development or redevelopment via overland flow,
built conveyance systems, or infiltration facilities. A hydraulic rate of
flow, specifically fluid flow; a volume of fluid passing a point per unit
of time, commonly expressed as cubic feet per second, cubic meters per
second, gallons per minute, gallons per day, or millions of gallons per
day.

Release of surface and stormwater runoff from a drainage facility
system such that the flow spreads over a wide area and is located so as
not to allow flow to concentrate anywhere upstream of a drainage
channel with erodible underlying granular soils.

A legal encumbrance that is placed against a property's title to reserve
specified privileges for the users and beneficiaries of the drainage
facilities contained within the boundaries of the easement.

Dry season The season in which little rainfall occurs. In Western Washington, from
May 1 through September 30.
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Earth material

Ecology
Embankment

Erosion

ESA

Effective
impervious surface

Energy dissipator

Eutrophic

Excavation
Fish bearing stream

Flow control facility

Flow duration

Flow frequency

Any rock, natural soil or fill and/or any combination thereof. Earth
material shall not be considered topsoil used for landscape purposes.
Topsoil used for landscaped purposes shall comply with ASTM D 5268
specifications. Engineered soil/landscape systems are also defined
independently.

Washington Department of Ecology. The agency responsible for
implementing the stormwater control required by the Clean Water Act.
A structure of earth, gravel, or similar material raised to form a pond
bank or foundation for a road.

The wearing away of the land surface by running water, wind, ice, or
other geological agents, including such processes as gravitational creep.
Also, detachment and movement of soil or rock fragments by water,
wind, ice, or gravity.

Endangered Species Act

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 LID.11 — “Full Dispersion,” as described in Volume V.

Any means by which the total energy of flowing water is reduced. In
stormwater design, they are usually mechanisms that reduce velocity
prior to, or at, discharge from an outfall in order to prevent erosion.
They include rock splash pads, drop manholes, concrete stilling basins
or baffles, and check dams.

A condition in a waterbody where nutrient over-enrichment has led to
excessive growth of aquatic plants, especially algae.

The mechanical removal of earth material.

A stream is generally considered fish-bearing in Western Washington if
it is 2 feet or grater in width and has a gradient of 20 percent or less.
Intermittent streams may also be fish-bearing for those times during
which the stream is flowing. Includes lakes or ponds connected to a
known fish-bearing water by a stream channel of similar dimensions as
above.

A drainage facility designed to mitigate the impacts of increased surface
and stormwater runoff flow rates generated by development. Flow
control facilities are designed either to hold water for a considerable
length of time and then release it by evaporation, plant transpiration,
and/or infiltration into the ground, or to hold runoff for a short period of
time, releasing it to the conveyance system at a controlled rate.

The aggregate time that peak flows are at or above a particular flow rate
of interest. For example, the amount of time that peak flows are at or
above 50% of the 2-year peak flow rate for a period of record.

The inverse of the probability that the flow will be equaled or exceeded
in any given year (the exceedance probability). For example, if the
exceedance probability is 0.01 or 1 in 100, that flow is referred to as the
100-year flow.
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Frequency of storm
(design storm
frequency)

Ground water

Groundwater table

Habitat

Hardpan

Highway
Hydrologic cycle

Hydrologic soil
groups

The anticipated period in years that will elapse, based on average
probability of storms in the design region, before a storm of a given
intensity and/or total volume will recur; thus a 10-year storm can be
expected to occur on the average once every 10 years. Sewers designed
to handle flows that occur under such storm conditions would be
expected to be surcharged by any storms of greater amount or intensity.
Water in a saturated zone or stratum beneath the land surface or a
surface waterbody.

The free surface of the ground water, that surface subject to atmospheric
pressure under the ground, generally rising and falling with the season,
the rate of withdrawal, the rate of restoration, and other conditions. It is
seldom static.

The specific area or environment in which a particular type of plant or
animal lives. An organism's habitat must provide all of the basic
requirements for life and should be protected from harmful biological,
chemical, and physical alterations.

A cemented or compacted and often clay-like layer of soil that is
impenetrable by roots. Also known as glacial till.

A main public road connecting towns and cities.

The circuit of water movement from the atmosphere to the earth and
return to the atmosphere through various stages or processes as
precipitation, interception, runoff, infiltration, percolation, storage,
evaporation, and transpiration.

A soil characteristic classification system defined by the U.S. Soil
Conservation Service in which a soil may be categorized into one of
four soil groups (A, B, C, or D) based upon infiltration rate and other
properties.

Type A: Low runoff potential. Soils having high infiltration rates, even
when thoroughly wetted, and consisting chiefly of deep, well drained to
excessively drained sands or gravels. These soils have a high rate of
water transmission.

Type B: Moderately low runoff potential. Soils having moderate
infiltration rates when thoroughly wetted, and consisting chiefly of
moderately fine to moderately coarse textures. These soils have a
moderate rate of water transmission.

Type C: Moderately high runoff potential. Soils having slow infiltration
rates when thoroughly wetted, and consisting chiefly of soils with a
layer that impedes downward movement of water, or soils with
moderately fine to fine textures. These soils have a slow rate of water
transmission.

Type D: High runoff potential. Soils having very slow infiltration rates
when thoroughly wetted, and consisting chiefly of clay soils with a high
swelling potential, soils with a permanent high water table, soils with a
hardpan, till, or clay layer at or near the surface, soils with a compacted
subgrade at or near the surface, and shallow soils or nearly impervious
material. These soils have a very slow rate of water transmission.
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Hydrology
Hydroperiod

Illicit discharge

Impervious surface

Impoundment
Industrial activities

Infiltration
Infiltration rate

The science of the behavior of water in the atmosphere, on the surface
of the earth, and underground.

A seasonal occurrence of flooding and/or soil saturation; it encompasses
depth, frequency, duration, and seasonal pattern of inundation.

All non-stormwater discharges to stormwater drainage systems that
cause or contribute to a violation of state water quality, sediment quality
or ground water quality standards, including but not limited to sanitary
sewer connections, industrial process water, interior floor drains, car
washing, and greywater systems.

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

A natural or man-made containment for surface water.

Material handling, transportation, or storage; manufacturing;
maintenance; treatment; or disposal. Areas with industrial activities
include plant yards, access roads and rail lines used by carriers of raw
materials, manufactured products, waste material, or by-products;
material handling sites; refuse sites; sites used for the application or
disposal of process waste waters; sites used for the storage and
maintenance of material handling equipment; sites used for residual
treatment, storage, or disposal; shipping and receiving areas;
manufacturing buildings; storage areas for raw materials, and
intermediate and finished products; and areas where industrial activity
has taken place in the past and significant materials remain and are
exposed to stormwater.

The downward movement of water from the surface to the subsoil.

The rate, usually expressed in inches/hour, at which water moves
downward (percolates) through the soil profile. Short-term infiltration
rates may be inferred from soil analysis or texture or derived from field
measurements. Long-term infiltration rates are affected by variability in
soils and subsurface conditions at the site, the effectiveness of
pretreatment or influent control, and the degree of long-term
maintenance of the infiltration facility.
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Interflow

Land disturbing
activity

Maximum extent
practicable

Maintenance

Municipal Separate
Storm Sewer
System (MS4)

Native vegetation

That portion of rainfall that infiltrates into the soil and moves laterally
through the upper soil horizons until intercepted by a stream channel or
until it returns to the surface for example, in a roadside ditch, wetland,
spring or seep. Interflow is a function of the soil system depth,
permeability, and water-holding capacity.

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

The NPDES permit requires permittees to reduce the discharge of
pollutants to the maximum extent practicable (MEP). Permittees who
choose to use the site planning process, and BMP selection and design
criteria in the 2005 Stormwater Management Manual for Western
Washington, or an equivalent manual approved by Ecology, may cite
this choice as their sole documentation to meet this requirement. When
used in conjunction with application of BMPs such as LID it means
those measures that are feasible taking into consideration all factors
such as site conditions, soils, type of project, cost, maintenance, human
health and the environment.

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 wusual activities may include 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.

A system where stormwater and wastewater flows are conveyed through
separate systems of pipes. (As opposed to a combined sewer system.)
MS4 systems exceeding certain population levels must obtain an
NPDES permit for stormwater discharges.

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.
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Natural location

New Development

Non-point source
(NPS) pollutants

NPDES

NPDES Phase Il
Boundary

Off-line facilities
Off-site
On-line facilities
On-site

On-site Stormwater
Management BMPs

Outfall

Outwash soils

Means the location of those channels, swales, and other non-manmade
conveyance systems as defined by the first documented topographic
contours existing for the subject property, either from maps or
photographs, or such other means as appropriate. In the case of outwash
soils with relatively flat terrain, no natural location of surface discharge
may exist.

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 that comes from many different, hard-to-trace sources with no
obvious point of discharge, unlike wastewater treatment plant
discharges, for example. NPS pollutants come from roadways,
fertilizers on lawns, rooftops, agricultural and forestry practices, and
many other diffuse sources.

The National Pollutant Discharge Elimination System as established by
the Federal Clean Water Act. Under NPDES regulations, point source
dischargers must obtain permits.

The boundary of those areas of Thurston County which have sufficient
population density based on the criteria established for the NPDES
program managed by Ecology to be subject to the requirements of the
NPDES Phase II permit. The boundary is subject to revision based on
census data or regulatory changes. A map of the NPDES Phase II
Boundary is available for review at the offices of the Thurston County
Water Resources Unit of the Department of Resource Stewardship.
Water quality treatment facilities to which stormwater runoff is
restricted to some maximum flow rate or volume by a flow-splitter.

Any area lying upstream of the site that drains onto the site and any area
lying downstream of the site to which the site drains.

Water quality treatment facilities which receive all of the stormwater
runoff from a drainage area. Flows above the water quality design flow
rate or volume are passed through at a lower percent removal efficiency.
The entire property that includes the proposed development.

Site development techniques that serve to infiltrate, disperse, and retain
stormwater runoff on-site.

Every point at which the stormwater conveyance system discharges
from the project site into a receiving waterbody, such as a stream, river,
wetland, salt water body or lake or a conveyance channel or ditch that
eventually discharges to a surface water body such as a lake, stream or
wetland.

Soils formed from highly permeable sands and gravels.
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Peak flow rate

Permeable soils

Person

Pervious surface

Phase 1 stormwater
permit

Phase 2 stormwater
permit

Point discharge

Pollution-
generating
impervious surface
(PGIS)

Pollution-
generating
pervious surface
(PGPS)

The maximum instantaneous rate of flow during a storm, usually in
reference to a specific design storm event, such as a 25-year, 24-hour
event.

Soil materials with a sufficiently rapid infiltration rate so as to greatly
reduce or eliminate surface and stormwater runoff. These soils are
generally classified as SCS hydrologic soil types A and B.

Any individual, partnership, corporation, association, organization,
cooperative, public or municipal corporation, agency of the state, or
local government unit, however designated.

A surface which allows water to pass through it.

The part of the NPDES program that deals with large cities, >100,000
population, or heavily urbanized areas.

The part of the NPDES program that deals with small cities, generally
between 10,000 and 100,000 in population.

The release of collected and/or concentrated surface and stormwater
runoff from a pipe, culvert, or channel.

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 this
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
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.

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.
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Pre-developed
condition

Pretreatment

Project engineer

Project proponent

Project site

Property Owner’s
Association

Receiving waters

Redevelopment

Regional detention
facility

Replaced
impervious surface

Retention

Runoff

The native vegetation and soils that existed at a site prior to the
influence of Euro-American settlement. The predeveloped 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.

The removal of material such as solids, grit, grease, and scum from
flows prior to physical, biological, or physical treatment processes to
improve treatability. Pretreatment may include screening, grit removal,
settling, oil/water separation, or application of a Basic Treatment BMP
prior to infiltration.

The professional civil engineer licensed in the State of Washington who
prepares the analysis, design, and engineering plans for an applicant's
permit or approval submittal.

The person with overall responsibility for directing the project as a
representative of the owner (may be the owner, architect, developer or
project engineer).

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

A non-profit corporation established for the purposes of enforcing
subdivision covenants, conditions and restrictions and for operating,
maintaining and repairing private facilities associated with the
subdivision such as roads, stormwater facilities, open space, water and
sewer systems, as applicable. As used in this manual, it is synonymous
with Home Owner’s Association, Lot Owner’s Association,
Condominium Association, etc.

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

On a site that is already developed, 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.

A detention facility sited to detain stormwater runoff from a number of
new developments or areas within a catchment, subbasin, or basin.

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.

The process of collecting and holding surface and stormwater runoff
with no surface outflow.

Water originating from rainfall and other precipitation that is found in
drainage facilities, rivers, streams, springs, seeps, ponds, lakes and
wetlands as well as shallow ground water. As applied in this manual, it
also means the portion of rainfall or other precipitation that becomes
surface flow and interflow.
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Salmonid

Site

Soil group,

hydrologic

Source control

Stormwater facility

Surface and
stormwater

SWPPP

TESC

Threshold
Discharge Area

Tightline

Till

Time of
concentration

Topsoil

A member of the fish family Salmonidae. Chinook, coho, chum,
sockeye and pink salmon; cutthroat, brook, brown, rainbow, and
steelhead trout; Dolly Varden, kokanee, and char are examples of
salmonid species.

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.

A classification of soils by the Soil Conservation Service into four
runoff potential groups. The groups range from A soils, which are very
permeable and produce little or no runoff, to D soils, which are not very
permeable and produce much more runoff.

Control of pollution by preventing it from entering stormwater such as
covering materials, rather than treating it after it enters stormwater.

A constructed component of a stormwater drainage system, designed or
constructed to perform a particular function, or multiple functions.
Stormwater facilities include, but are not limited to, pipes, swales,
ditches, culverts, street gutters, detention ponds, retention ponds,
constructed wetlands, infiltration devices, catch basins, oil/water
separators, and biofiltration swales. An engineered or natural dispersion
area that is dedicated to strormwater use is also considered a stormwater
facility for purposes of this manual.

Water originating from rainfall and other precipitation that is found in
drainage facilities, rivers, streams, springs, seeps, ponds, lakes, and
wetlands as well as shallow ground water.

Storm Water Pollution Prevention Plan

Temporary erosion and sediment control.

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).

A continuous length of pipe that conveys water from one point to
another (typically down a steep slope) with no inlets or collection points
in between.

A layer of poorly sorted soil deposited by glacial action that generally
has very low infiltration rates.

The time period necessary for surface runoff to reach the outlet of a
subbasin from the hydraulically most remote point in the tributary
drainage area.

Topsoil shall be per ASTM D5268 standard specification, and water
permeability shall be 0.6 inches per hour or greater. Organic matter shall
have not more than 10 percent of nutrients in mineralized water soluble
forms. Topsoil shall not have phytotoxic characteristics.
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Total Maximum

Daily Load (TMDL)

Total Suspended
Solids (TSS)

Tract

Water Resource
Inventory Area
(WRIA)

Water table

Waters of the state

Wet season

WSDOT
WSDOT Standard
Plans

WSDOT Standard
Specifications

A calculation of the maximum amount of a pollutant that a waterbody
can receive and still meet water quality standards, and an allocation of
that amount to the pollutant’s sources. A TMDL (also known as a Water
Cleanup Plan) is the sum of the allowable loads of a single pollutant
from all contributing point and nonpoint sources. The calculation must
include a margin of safety to ensure that the waterbody can be used for
the purposes the State has designated. The calculation must also account
for seasonable variation in water quality. Water quality standards are set
by states, territories, and tribes. They identify the uses for each
waterbody, for example, drinking water supply, contact recreation
(swimming), and aquatic like support (fishing), and the scientific criteria
to support that use. The Clean Water Act, section 303, establishes the
water quality standards and TMDL programs.

Suspended solids are organic or inorganic particles that are suspended in
and carried by the water. The term includes sand, mud, and clay
particles (and associated pollutants) as well as solids in stormwater.
TSS refers to the solids that can be captured on a standard glass filter.

A legally created parcel of property designated for special
nonresidential and noncommercial uses.

Ecology and other state natural resources agencies have divided the state
into 62 Water Resource Inventory Areas or WRIAs to delineate the
state's major watersheds.

The upper surface or top of the saturated portion of the soil or bedrock
layer indicates the uppermost extent of ground water.

Surface waters of the state include lakes, rivers, ponds, streams, inland
waters, saltwaters, wetlands, and all other surface waters and water
courses within the jurisdiction of the state of Washington.
The season in which most of the rainfall occurs.
Washington, from October 1 through April 30.
Washington State Department of Transportation

The most current version of the Washington State Department of
Transportation’s Standard Plans.

The most current version of the Standard Specifications for Road,
Bridge and Municipal Construction prepared and promulgated by the
Washington State Department of Transportation and any revisions
thereof.

In Western
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THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

BOND QUANTITIES WORKSHEET

Instructions

Financial assurance may be required for your project for one of several purposes including, but
not limited to:

¢ Bonding for Site Improvements: As part of a land division to secure completion of
required site improvements (Thurston County Code, Title 18, Section 18.24,” Agreement
and Bond for Improvements™).

e Maintenance Bond: To secure successful operation and maintenance of site stormwater
facilities (Thurston County Code, Title 15, Section 15.05.040, “Financial Guarantee
required”).

e Performance Bond: To guarantee the performance of, or to correct permitted work in
accordance with Thurston County Road Standards Section 2.16, “Securities”. This can
include roadway, stormwater, landscaping or other work that is part of the approved
project.

e Other purposes as allowed by Thurston County Code and/or Washington State Law.

The attached Bond Quantities Worksheet is provided to the applicant for use in preparing cost
estimates associated with establishment of a financial assurance for a project. For items not used
in your project, leave the line blank or cross out the item. Unit prices should be based on actual
construction costs and/or price quotes from providers. Unit prices inconsistent with current
prices require the applicant to provide supporting data and/or justification. Unit prices and
quantities are subject to the acceptance of the Administrator or designee.

The Bond Quantities Worksheet covers the following work items:

Erosion & Sediment Control
General Items (site work)
Road Improvements
Roadway Surfacing
Drainage

Nk W=

Additional project elements including sewer, water supply, franchise utility service (phone,
power, cable, etc.) are not included in the worksheet; however, estimates for these items may be
required depending on the type of financial assurance being provided or as required by the utility
service providers.

Note: All unit prices shall include labor, equipment, materials, overhead and profit.
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SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item | Quantity | Unit | UnitPrice | Amount
EROSION/SEDIMENT CONTROL

Backfill & compaction-embankment CY
Check dams, 4" minus rock Each
Crushed surfacing 1-1/4" minus CY
Ditching CY
Excavation-bulk CY
Fence, silt LF
Fence, Temporary (Orange Construction) LF
Hydroseeding SY
Jute Mesh SY
Mulch, by hand, straw, 3” deep SY
Mulch, by machine, straw, 2" deep SY
Piping, temporary, CPP, 6" LF
Piping, temporary, CPP, 8" LF
Piping, temporary, CPP, 12" LF
Plastic covering, 6 mm, sandbagged SY
Rip Rap, machine placed; slopes CY
Rock Construction Entrance, 50'x15'x1’ Each
Rock Construction Entrance, 100'x15'x1’ Each
Sediment pond riser assembly Each
Sed. Trap, 5’ high, riprapped spillway Each
Seeding, by hand SY
Sodding, 1" deep, level ground SY
Sodding, 1" deep, sloped ground SY
TESC Supervisor HR
Water truck, dust control HR
Wheel Wash Each
Street Sweeper HR
WRITE-IN-ITEMS

EROSION & SEDIMENT CONTROL SUBTOTAL.:

CONTINGENCY & MOBILIZATION (30%):

EROSION & SEDIMENT CONTROL TOTAL.:

Item Quantity | Unit Unit Price Amount

Site Improvement Bond Quantities Worksheet Page 1 of 7




THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

SITE IMPROVEMENT BOND QUANTITY WORKSHEET

GENERAL ITEMS

Backfill & Compaction-embankment CY
Backfill & Compaction-trench CY
Clear/Remove Brush, by hand SY
Clearing/Grubbing/Tree Removal Acre
Excavation-bulk CcYy
Excavation-trench CcYy
Fencing, cedar, 6' high LF
Fencing, chain link, vinyl coated, 6’ high LF
Fencing, chain link, gate, vinyl coated, 20’ Each
Fencing, split rail, 3’ high LF
Fill & compact — common borrow CY
Fill & compact — gravel base CY
Fill & compact — screened topsoil CY
Soil Amendment — scarification, placement SY
Gabion, 12" deep, stoned-filled mesh SY
Gabion, 18" deep, stone-filled mesh SY
Gabion, 36" deep, stone-filled mesh SY
Grading, fine, by hand SY
Grading, fine, with grader SY
Monuments, 3’ long Each
Sensitive Areas Sign Each
Stormwater Facility Sign Each
Soil Amendment SY
Sodding, 1" deep SY
Surveying, line & grade Day
Surveying, lot location/lines Acre
Traffic control crew (2 flaggers) HR
Traffic control signs Day
Trail, 4” chipped wood SY
Trail, 4” crushed cinder SY
Trail, 4” top course SY
Wall, retaining, concrete SF
Wall, retaining, segmental block SF
Wall, rockery SF
Well, monitoring or piezometer Each
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SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item | Quantity | Unit | UnitPrice | Amount
WRITE-IN-ITEMS

GENERAL ITEMS SUBTOTAL:

CONTINGENCY & MOBILIZATION (30%):

GENERAL ITEMS TOTAL.:

ROAD IMPROVEMENT

AC grinding, removal & disposal SY
Barricade, type | LF
Barricade, type lll (Permanent) LF
Curb and Gutter, rolled LF
Curb and Gutter, vertical LF
Curb and Gutter, demolition and disposal LF
Curb, extruded asphalt LF
Curb, extruded concrete LF
Sawcut, asphalt, 3” depth LF
Sawcut, concrete, per 1” depth LF
Sealant, asphalt LF
Shoulder, AC, (see AC road unit price) SY
Shoulder, gravel, 4" thick SY
Sidewalk, 4” thick SY
Sidewalk, 4" thick, demolition and disposal SY
Sidewalk, 5” thick SY
Sidewalk, 5" thick, demolition and disposal SY
Sign, handicap Each
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THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item Quantity | Unit Unit Price Amount
Striping, thermoplastic, (for crosswalk) SF
Striping, 4" reflectorized line) LF
Sign, Traffic (stop, yield, speed, etc.) Each
Sign, Street (including post & installation) Each
ROAD SURFACING (11"Rock=2" CSTC, 9" Gravel Base)

AC Overlay, 1.5" AC SY
AC Overlay, 2" AC SY
AC Road, 2.4” ACP, 9" rock SY
AC Road, 3" ACP, 9" rock SY
AC Road, 4" ACP, 9" rock SY
Asphalt Treated Base, 4" thick SY
Gravel Road, 9” rock SY
PCC Road, 5", no base SY
PCC Road, 6", no base SY
Thickened Edge LF

WRITE-IN-ITEMS

ROAD IMPVMT & SURFACING SUBTOTAL:

CONTINGENCY & MOBILIZATION (30%):

ROAD IMPVMT & SURFACING TOTAL:
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SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item | Quantity | Unit | UnitPrice | Amount
DRAINAGE (CPP=Corrugated Plastic Pipe, N12 or equivalent)
Access Road, (Pond) SY
Bollards — fixed Each
Bollards — removable Each
*(CB'’s include frame & grate/lid)
CB Type | Each
CB Type IL Each
CB Type Il, 48" dia, Each
for additional depth over 4’ FT
CB Type Il, 54" dia Each
For additional depth over 4’ FT
CB Type Il, 60" dia Each
For additional depth over 4’ FT
CB Type Il, 72" dia Each
For additional depth over 4’ FT
Through-curb inlet Framework Each
Cleanout, PVC, 4" Each
Cleanout, PVC, 6" Each
Cleanout, PVC, 8" Each
Storm Drain Pipe, PVC, 4" LF
Storm Drain Pipe, PVC, 6" LF
Storm Drain Pipe, PVC, 8" LF
Storm Drain Pipe, PVC, 12" LF
Storm Drain Pipe, CPP, 8" LF
Storm Drain Pipe, CPP, 12" LF
Storm Drain Pipe, CPP, 15" LF
Storm Drain Pipe, CPP, 18" LF
Storm Drain Pipe, CPP, 24" LF
Storm Drain Pipe, Concrete, 8” LF
Storm Drain Pipe, Concrete, 12" LF
Storm Drain Pipe, Concrete, 15" LF
Storm Drain Pipe, Concrete, 18" LF
Storm Drain Pipe, Concrete, 24" LF
Storm Drain Pipe, Concrete, 30" LF
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THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item Quantity | Unit Unit Price Amount
Storm Drain Pipe, Concrete, 36" LF
Storm Drain Pipe, Concrete, 42" LF
Storm Drain Pipe, Concrete, 48" LF
Storm Drain Pipe, , " LF
Storm Drain Pipe, , " LF
Storm Drain Pipe, , " LF
Storm Drain Pipe, , LF
Ditching CY
Flow Dispersal Trench LF
French Drains LF
Geotextile SY
Infiltration Pond Testing (post-construction) LS
Detention Tank System LS
Detention Vault System LS
Vault/Tank Access Riser Each
Pond Excavation & Embankment CY
Swale Excavation & Embankment LF
Pond Overflow Spillway Each
Restrictor/Oil Separator, 12" Each
Restrictor/Oil Separator, 15" Each
Restrictor/Oil Separator, 18" Each
Riprap, placed CY
Trash rack, 12" Each
Trash rack, 15" Each
Trash rack, 18" Each
Trash rack, 24” Each
Trash rack, 5 Each
Storm Facility Landscaping, Fencing & Signage LS
WRITE-IN-ITEMS
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SITE IMPROVEMENT BOND QUANTITY WORKSHEET

Item Quantity | Unit Unit Price Amount
DRAINAGE SUBTOTAL:

CONTINGENCY & MOBILIZATION (30%):

DRAINAGE TOTAL:
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ENGINEER’S CONSTRUCTION INSPECTION REPORT FORM

Project Name:

Project Number:

Location (address, or other):

Stormwater Ponds (detention, infiltration, wetponds, etc.):

I. Type:

2(a).  After pond construction, have infiltration tests and/or soil logs been completed?

2(b). Indicate test results and compare with design criteria (pre-construction soils information). Do the
post-construction values indicate a need to modify system design? Explain.

3. Outlet Type
4. Field verify orifices, weirs, overflow at correct elevation: (Y/N)
Comments:
5. Field verify orifices, weirs, etc. of correct size per design plans: (Y/N)
Comments:
6. Emergency Spillway at correct elevation, slope, width, adequately armored, etc. (Y/N)
Comments:
7. As-built of pond volume verified based on field survey: (Y/N)
As-built volume at Max water elevation: Cubic Feet
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8. Pond side slopes per design:

9. Pond landscaping completed per design:
10. Pond inlet pipes and swales adequately armored:
11. Pond outlet pipe is adequately armored to prevent erosion:

12. Amended soils placed per design (if applicable):

Water Quality Treatment Facility:

1. Facility dimensions (width, length, depth, slope, etc.) per plans based on field survey:
Comments:

2. Level spreaders constructed per plan and field verified: (Y/N)

3. Amended soils meet specifications and placed per plans and specifications:

(Y/N) , Depth of amended soil: inches. Comments:

4, Swale bottom sodded and sideslopes seeded per design seed mix: (Y/N):

Comments:

5. Plantings installed per planting plan (quantity, type and quality): (Y/N):
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6. Grass established and growing (swale bottom & slopes)

Conveyances
1. Channels properly graded, sloped, planted, etc.
2. Storm sewers are at proper grade, inlets as designed, trenches as designed, pipe bedding properly

prepared, backfilling procedures correct, materials as specified, etc.

Dispersion & Post-Construction Soil Quality/Depth:

1. Have all required disturbed areas had amended soils placed of the type and amount required: (explain)

2. Are areas designated for stormwater dispersion undisturbed and protected from encroachment by
signage and fencing as required:

3. Have disturbed areas of native vegetation required to remain undisturbed been replanted and restored
per Best Management Practices:

4. Are level spreaders and rock dispersion pads in place and functioning correctly:

5. Inspect dispersion areas and verify that no short circuiting, channeling, etc. is occurring to prevent
sheet flow treatment of stormwater:
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Roof Leaders:

1. Do roof leaders drain to infiltration trenches, drywells or rain gardens as shown on the plans (if
applicable).
2. If roof drain dispersion is used, do splash blocks direct roof runoff to amended soils, do

contributing areas of different roof drains meet convergence criteria and is there adequate dispersion
length through native vegetation or amended soils as required by Best Management Practices?

Erosion Control:

1. Describe temporary erosion and sediment control measures used during project
construction:

2. Describe temporary erosion and sediment controls remaining in place pending full site
stabilization:

3. What final site stabilization still needs to occur prior to removing final temporary erosion and
sediment control facilities:

4, During construction were there any discharges of sediment laden waters to water bodies, wetlands
or to adjacent properties? If so, what measures were taken to mitigate impacts:
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5. Are permanent erosion control measures in place and as designed?

Signature and Seal:
I or someone under my direct supervision have adequately inspected the project during construction and

to the best of my knowledge the project was built according to the approved plans and specifications
except as noted above.

Signature/Date:
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THURSTON COUNTY
FACILITY SUMMARY FORM

Complete one (1) for each facility on the project site including flow control and water quality treatment
facilities (BMPs) such as, but not limited to: detention ponds, vaults, or tanks; infiltration ponds,
trenches, swales, or vaults; bioretention facilities (rain gardens, bioretention swales/slopes); biofiltration
BMPs (filter strip, biofiltration swale); oil/water separators; wet ponds; constructed wetlands; dispersion
areas & flow spreaders; StormFilters™ & other proprietary devices; sand filters; etc. Attach 8 1/2 x 11
sketch showing location of facility. Applicant may prepare one copy of pages 1 to 4 for the project and
then attach multiple copies of pages 5 & 6 for each separate facility.

Facility Name or Identifier (e.g., Pond A):

Total Number of Facilities Associated with Project:
(For which a Facility Summary Form is being prepared)

Name of Road or Street to Access Facility:

Name of Nearest Major Cross Street:

Hearings Examiner Case Number:

Thurston County Project No./Bldg Permit No.:

Parcel Number(s):

|
To be completed by Utility Staff:

Utility Facility Number

Project Number (num)

Parcel Number Status, (num, 1ch)
(0, Known; 1, Public; 2 Unknown; 3, Unassigned)

Basin and Subbasin: (hum, 6ch)
(2ch for basin, 2ch for subbasin, 2ch future)

Part 1 - Project Name and Proponent

Project Name:

Project Owner:

Project Contact:
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Address:

Phone:

Project Proponent: (if different)

Address:

Phone:

Project Engineer:

Firm:

Part 2 - Project Location

Section

Township

Range

Names and Addresses of Adjacent Property Owners: (attach add’l sheet if required)

Part 3 - Type of Permit Application

Type of permit (e.g., Building, Plat, etc.):

Other Permits (circle)

WDFW HPA COE 404
DOE Dam Safety FEMA Floodplain
Rockery/Retaining Wall Encroachment

NPDES Construction Storm NPDES Industrial

Other
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COE Wetlands
Shoreline Mgmt
Grading

Forest Practices/Clearing
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Other Agencies (Federal, State, Local, etc.) that have had or will review this Drainage and Erosion
Control Plan:

Part 4 - Proposed Project Description

What stream/lake/saltwater basin is this project in (e.g., Salmon, Green Cove, Woodland):

Project Area, acres (total area of all parcels)

Project Area Disturbed, acres (total of all areas disturbed by project)
(Include all area cleared, graded, etc. as part of this project)

Onsite Impervious Surfaces: (excluding offsite public / private street frontage).

Existing Impervious Surface, acres:

Replaced Impervious Surface, acres:

Existing Impervious Converted to Landscape, acres:

New Impervious Surface, acres:

Total Impervious, acres (existing, new, and replaced):

Zoning:

Onsite:
Residential Subdivision:

Number of Lots:
Lot size (average), acres:
Building Permit/Commercial Plat:
Building(s) Footprint, acres:
Concrete Paving, acres:
Gravel Surface, acres:
Lattice Block or Porous Paving, acres:
New Public Roads (including gravel shoulder), acres:

New Private Roads (including gravel shoulder), acres:
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Frontage Improvements (including gravel shoulder), acres:

Existing road frontage to center of right-of-way, acres:

Part 5 - Pre-Developed Project Site Characteristics

Stream through site, y/n:

Name:

DNR Type:

Type of feature this facility discharges to (i.e., lake, stream, intermittent
stream, pothole, roadside ditch, sheet flow to adjacent private property, etc:

Swales, Ravines, y/n:
Steep slopes, (steeper than 15%) y/n:

Erosion hazard, y/n:
(soil types classified ““highly erodible” by NRCS soil survey)

100 yr. Floodplain, y/n:
Lakes or Wetlands, y/n:
Seeps/Springs, y/n:

High Groundwater Table, y/n:
(depth to seasonal high groundwater table less than 5-feet)

Wellhead Protection or Aquifer Sensitive Area, y/n:

Other:
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Part 6 - Facility Description

Facility Type:

Facility Description:

Total Area Tributary to Facility Including Offsite (acres):
Total Onsite Area Tributary to Facility (acres):

Design Impervious Area Tributary to Facility (acres):
Design Landscaped Area Tributary to Facility (acres):
Design Native Vegetation Area Tributary to Facility (acres):
Design Total Tributary Area to Facility (acres):

Water Quality Design Volume:

Water Quality Design Flow:

100 Year return interval, 24-hr Design Flow:

Part 7 - Release to Groundwater (if applicable)

Design Infiltration Rate in/hr

Average Annual Infiltration per WWHM

Designed for 100% Infiltration Y/N:
Designed for Infiltration Treatment Y/N:

Part 8 - Release to Surface Water (if applicable)

Discharge Structure: (check all that apply)

Single orifice Elev.
Multiple orifice Elev. 1
Elev. 2
Elev. 3
Weir Elev. Type

Dia.

Dia.

Dia.

Dia.

Thurston County Facility Summary Form
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Dia/Width:
Max Elev.

Rating:

Overflow Weir Elev.
Spillway Elev.
Pump(s) Model/Type:
Other

Discharge to surface water:

Return Period Pre Developed:

2 year:

5 year:

10 year:

25 year:

50 year:

100 year:
Pond Information:

Design Max surface water elevation:

Design Maximum pond depth:

Pond Volume at Max design water level:

Overflow water elevation:

Sediment storage volume:
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Post Developed:

ft (msl)
ft

cubic feet

ft (msl)

ft (depth below outlet)
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COMMERCIAL/INDUSTRIAL MAINTENANCE AGREEMENT

After recording return to:
Thurston County

2000 Lakeridge Drive SW
Olympia, WA 98502

Thurston County Project No.

“COMMERCIAL/INDUSTRIAL”

AGREEMENT TO MAINTAIN

STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN

For purposes of this agreement and for indexing by the Auditor as required by R.C.W. Ch. 65.04,
the parties of this agreement are , Grantor, and Thurston
County, Grantee.

LEGAL DESCRIPTION OF PROPERTY: (Abbreviated legal description if complete legal will
not fit here and reference to where complete legal can be found.)

Assessor Parcel No.(s)
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(COMMERCIAL/INDUSTRIAL VERSION)

AGREEMENT TO MAINTAIN
STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN
BY AND BETWEEN THURSTON COUNTY, AND
[INSERT LEGAL NAME OF OWNER] , AND
ITS HEIRS, SUCCESSORS, OR ASSIGNS
(HEREINAFTER “OWNER?)

The upkeep and maintenance of stormwater facilities and the implementation of pollution source
control best management practices (BMPs) are essential to the protection of water resources in Thurston
County. All property owners are expected to conduct business in a manner that promotes environmental
protection. This Agreement contains specific provisions with respect to maintenance of stormwater
facilities and use of pollution source control BMPs. The authority to require maintenance and pollution
source control is provided by Thurston County Code.

LEGAL DESCRIPTION:

[INSERT LEGAL DESCRIPTION HERE OR REFERENCE ATTACHED EXHIBIT]

RECITALS

WHEREAS, OWNER is the owner of certain real property in Thurston County, Washington,
described as set forth in the legal description contained herein and referred to in this agreement as the
“Property”.

and

WHEREAS, In connection with the OWNER’S proposed development of the Property, Thurston
County has required and OWNER has agreed to construct stormwater facilities and to implement a
pollution source control plan. The stormwater facilities and pollution source control plan were prepared
by for the OWNER'’S property and is on file with Thurston County.

and

WHEREAS, OWNER has constructed improvements, including but not limited to, buildings,
pavement, and stormwater facilities on the Property, in order to further the goals of Thurston County to
ensure the protection and enhancement of Thurston County’s water resources, THURSTON COUNTY
and OWNER hereby enter into this Agreement. The responsibilities of each party to this Agreement are
identified below.

OWNER SHALL.:
(D Implement the stormwater facility maintenance program included herein as Attachment “A”.

(2) Implement the pollution source control program included herein as Attachment “B”.
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3)

4)

)

Maintain a record (in the form of a log book) of steps taken to implement the programs
referenced in (1) and (2) above. The log book shall be available for inspection by THURSTON
COUNTY at during normal business hours. The log book shall
catalog the action taken, who took it, when it was done, how it was done, and any problems
encountered or follow-on actions recommended. Maintenance items (“problems™) listed in
Attachment “A” shall be inspected as specified in the attached instructions or more frequently if
necessary. OWNER is encouraged to photocopy the individual checklists in Attachment “A” and
use them to complete its monthly inspections. These completed checklists would then, in
combination, comprise the log book.

Submit an annual report to THURSTON COUNTY regarding implementation of the programs
referenced in (1) and (2) above. The report must be submitted on or before August 31 of each
calendar year and shall contain, at a minimum, the following:

(a) Name, address, and telephone number of the business, the person, or the firm responsible
for plan implementation, and the person completing the report.

(b) Time period covered by the report.

() A chronological summary of activities conducted to implement the programs referenced
in (1) and (2) above. A photocopy of the applicable sections of the log book, with any
additional explanation needed, shall normally suffice. For any activities conducted by
paid parties not affiliated with OWNER, include a copy of the invoice for services.

(d) An outline of planned activities for the next year.

Prevent any unauthorized modifications to the drainage system and prevent it from being
dismantled, revised, altered or removed except as necessary for maintenance, repair or
replacement. Any such actions will be covered under item 4 above and shall be approved of by
THURSTON COUNTY. Modifications to the stormwater quantity control and stormwater quality
system must be approved in advance by THURSTON COUNTY and may require the submittal of
revised design drawings, supporting calculations, modifications to maintenance requirements, and
applications for permits.

THURSTON COUNTY WILL, AS RESOURCES ALLOW:

(D Provide technical assistance to OWNER in support of its operation and maintenance activities
conducted pursuant to its maintenance and source control programs. Said assistance shall be
provided upon request, as County time and resources permit and at no charge to OWNER.

2) Review the annual report and conduct occasional site visits to discuss performance and
problems with OWNER.

3) Review this agreement with OWNER and modify it as necessary.

REMEDIES:

(1) If THURSTON COUNTY determines that maintenance or repair work is required to be done to

the stormwater facility existing on the OWNER’S property, THURSTON COUNTY shall give OWNER,
and the person or agent in control of said property if different, notice of the specific maintenance and/or
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repair required. THURSTON COUNTY shall set a reasonable time in which such work is to be
completed by the persons who were given notice. If the above required maintenance and/or repair is not
completed within the time set by THURSTON COUNTY, written notice will be sent to the persons who
were given notice stating THURSTON COUNTY’S intention to perform such maintenance and bill the
owner for all incurred expenses. THURSTON COUNTY may also adjust stormwater utility charges if
required maintenance is not performed.

(2) If at any time THURSTON COUNTY determines that the existing system creates any imminent threat
to public health, welfare or water quality THURSTON COUNTY may take immediate measures to
remedy said threat. No notice to the persons listed in Remedies (1), above, shall be required under such
circumstances. All other responsibilities shall remain in effect.

(3) OWNER grants unrestricted authority to THURSTON COUNTY for access to any and all stormwater
system features for the purpose of routine inspections and/or performing maintenance, repair and/or
retrofit as may become necessary under Remedies (1) and/or (2).

(4) OWNER shall assume all responsibility for the cost of any maintenance and for repairs to the
stormwater facility. Such responsibility shall include reimbursement to THURSTON COUNTY within 30
days of the receipt of the invoice for any such work performed. Overdue payments will require payment
of interest at the current legal rate for liquidated judgments. If legal action ensues, any costs or fees
incurred by THURSTON COUNTY will be borne by the parties responsible for said reimbursements.

(5) OWNER hereby grants to the THURSTON COUNTY a lien against the above-described property in
an amount equal to the cost incurred by THURSTON COUNTY to perform the maintenance or repair
work described herein.

This Agreement is intended to protect the value and desirability of the real property described above and
to benefit all the citizens of the County. It shall run with the land and be binding on all parties having or
acquiring from OWNER or their successors any right, title, or interest in the property or any part thereof,
as well as their title, or interest in the property or any part thereof, as well as their heirs, successors, and
assigns. They shall inure to the benefit of each present or future successor in interest of said property or
any part thereof, or interest therein, and to the benefit of all citizens of THURSTON COUNTY.

Dated at , Washington, this day of

OWNER

By:

Title

STATE OF WASHINGTON )
) SS
COUNTY OF THURSTON )
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On this day and year above personally appeared before me,

known to be the of

, the company that executed the forgoing instrument, and acknowledged
the said instrument to be the free and voluntary act and deed of said company, for the uses and purposes
therein mentioned, and on oath stated that he is authorized to execute the said instrument.

Given under my hand and official seal this day of ,

Notary Public in and for the State of

Washington, residing in

My commission expires

Dated at , Washington, this day of ,
APPROVED as to form only: ACCEPTED BY:

Thurston County Prosecuting Attorney for THURSTON COUNTY

Date Date
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RESIDENTIAL SUBDIVISION MAINTENANCE AGREEMENT

After recording return to:
Thurston County

2000 Lakeridge Drive SW
Olympia, WA 98502

Thurston County Project No.

RESIDENTIAL SUBDIVISION

AGREEMENT TO MAINTAIN

STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN

For purposes of this agreement and for indexing by the Auditor as required by R.C.W. Ch. 65.04,
the parties of this agreement are , Grantor, and Thurston
County, Grantee.

LEGAL DESCRIPTION OF PROPERTY: (Abbreviated legal description if complete legal will
not fit here and reference to where complete legal can be found.)

Assessor Parcel No.(s)
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(RESIDENTIAL SUBDIVISION VERSION)

AGREEMENT TO MAINTAIN
STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN
BY AND BETWEEN THURSTON COUNTY, AND
[INSERT LEGAL NAME OF OWNER] , AND
ITS HEIRS, SUCCESSORS, OR ASSIGNS
(HEREINAFTER “OWNER?”)

The upkeep and maintenance of stormwater facilities and the implementation of pollution source
control best management practices (BMPs) are essential to the protection of water resources in Thurston
County. All property owners are expected to conduct business in a manner that promotes environmental
protection. This Agreement contains specific provisions with respect to maintenance of stormwater
facilities and use of pollution source control BMPs. The authority to require maintenance and pollution
source control is provided by Thurston County Code.

LEGAL DESCRIPTION:

[INSERT LEGAL DESCRIPTION HERE OR REFERENCE ATTACHED EXHIBIT]

RECITALS

WHEREAS, OWNER is the owner of certain real property in Thurston County, Washington,
described as set forth in the legal description contained herein and referred to in this agreement as the
“Property”.

and

WHEREAS, In connection with the OWNER’S proposed development of the Property, Thurston
County has required and OWNER has agreed to construct stormwater facilities and to implement a
pollution source control plan. The stormwater facilities and pollution source control plan were prepared
by for the OWNER'’S property and is on file with Thurston County.

and

WHEREAS, OWNER has constructed improvements, including but not limited to, buildings,
pavement, and stormwater facilities on the Property, in order to further the goals of Thurston County to
ensure the protection and enhancement of Thurston County’s water resources, THURSTON COUNTY
and OWNER hereby enter into this Agreement. The responsibilities of each party to this Agreement are
identified below.

OWNER SHALL:

@8 Implement the stormwater facility maintenance program included herein as Attachment “A”.
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)
)

(4)

)

Implement the pollution source control program included herein as Attachment “B”.

Maintain a record (in the form of a log book) of steps taken to implement the programs
referenced in (1) and (2) above. The log book shall be available for inspection by THURSTON
COUNTY at during normal business hours. The log book shall
catalog the action taken, who took it, when it was done, how it was done, and any problems
encountered or follow-on actions recommended. Maintenance items (“problems”) listed in
Attachment “A” shall be inspected as specified in the attached instructions or more frequently if
necessary. OWNER is encouraged to photocopy the individual checklists in Attachment “A” and
use them to complete its monthly inspections. These completed checklists would then, in
combination, comprise the log book.

Submit an annual report to THURSTON COUNTY regarding implementation of the programs
referenced in (1) and (2) above. The report must be submitted on or before August 31 of each
calendar year and shall contain, at a minimum, the following:

(a) Name, address, and telephone number of the business, the person, or the firm responsible
for plan implementation, and the person completing the report.

(b) Time period covered by the report.

(©) A chronological summary of activities conducted to implement the programs referenced
in (1) and (2) above. A photocopy of the applicable sections of the log book, with any
additional explanation needed, shall normally suffice. For any activities conducted by
paid parties not affiliated with OWNER, include a copy of the invoice for services.

(e) An outline of planned activities for the next year.

Prevent any unauthorized modifications to the drainage system and prevent it from being
dismantled, revised, altered or removed except as necessary for maintenance, repair or
replacement. Any such actions will be covered under item 4 above and shall be approved of by
THURSTON COUNTY. Modifications to the stormwater quantity control and stormwater quality
system must be approved in advance by THURSTON COUNTY and may require the submittal of
revised design drawings, supporting calculations, modifications to maintenance requirements, and
applications for permits.

THURSTON COUNTY WILL, AS RESOURCES ALLOW:

(D) Provide technical assistance to OWNER in support of its operation and maintenance activities
conducted pursuant to its maintenance and source control programs. Said assistance shall be
provided upon request, as County time and resources permit and at no charge to OWNER.

2) Review the annual report and conduct occasional site visits to discuss performance and
problems with OWNER.

3) Review this agreement with OWNER and modify it as necessary.

REMEDIES:

(1) If THURSTON COUNTY determines that maintenance or repair work is required to be done to

the stormwater facility existing on the OWNER’S property, THURSTON COUNTY shall give OWNER,
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and the person or agent in control of said property if different, notice of the specific maintenance and/or
repair required. THURSTON COUNTY shall set a reasonable time in which such work is to be
completed by the persons who were given notice. If the above required maintenance and/or repair is not
completed within the time set by THURSTON COUNTY, written notice will be sent to the persons who
were given notice stating THURSTON COUNTY’S intention to perform such maintenance and bill the
owner for all incurred expenses. THURSTON COUNTY may also adjust stormwater utility charges if
required maintenance is not performed.

(2) If at any time THURSTON COUNTY determines that the existing system creates any imminent threat
to public health, welfare or water quality THURSTON COUNTY may take immediate measures to
remedy said threat. No notice to the persons listed in Remedies (1), above, shall be required under such
circumstances. All other responsibilities shall remain in effect.

(3) OWNER grants unrestricted authority to THURSTON COUNTY for access to any and all stormwater
system features for the purpose of routine inspections and/or performing maintenance, repair and/or
retrofit as may become necessary under Remedies (1) and/or (2).

(4) OWNER shall assume all responsibility for the cost of any maintenance and for repairs to the
stormwater facility. Such responsibility shall include reimbursement to THURSTON COUNTY within 30
days of the receipt of the invoice for any such work performed. Overdue payments will require payment
of interest at the current legal rate for liquidated judgments. If legal action ensues, any costs or fees
incurred by THURSTON COUNTY will be borne by the parties responsible for said reimbursements.

(5) OWNER hereby grants to the THURSTON COUNTY a lien against the above-described property in
an amount equal to the cost incurred by THURSTON COUNTY to perform the maintenance or repair
work described herein.

This Agreement is intended to protect the value and desirability of the real property described above and
to benefit all the citizens of the County. It shall run with the land and be binding on all parties having or
acquiring from OWNER or their successors any right, title, or interest in the property or any part thereof,
as well as their title, or interest in the property or any part thereof, as well as their heirs, successors, and
assigns. They shall inure to the benefit of each present or future successor in interest of said property or
any part thereof, or interest therein, and to the benefit of all citizens of THURSTON COUNTY.

Dated at , Washington, this day of ,

OWNER

By:

Title

STATE OF WASHINGTON )
) ss
COUNTY OF THURSTON )
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On this day and year above personally appeared before me,

known to be the of

, the company that executed the forgoing instrument, and acknowledged
the said instrument to be the free and voluntary act and deed of said company, for the uses and purposes
therein mentioned, and on oath stated that he is authorized to execute the said instrument.

Given under my hand and official seal this day of ,

Notary Public in and for the State of

Washington, residing in

My commission expires

Dated at , Washington, this day of ,
APPROVED as to form only: ACCEPTED BY:

Thurston County Prosecuting Attorney for THURSTON COUNTY

Date Date
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SINGLE FAMILY RESIDENTIAL MAINTENANCE AGREEMENT

After recording return to:
Thurston County

2000 Lakeridge Drive SW
Olympia, WA 98502

Thurston County Project No.

“RESIDENTIAL”
AGREEMENT TO MAINTAIN
STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN

For purposes of this agreement and for indexing by the Auditor as required by R.C.W. Ch. 65.04,
the parties of this agreement are , Grantor, and Thurston
County, Grantee.

LEGAL DESCRIPTION OF PROPERTY: (Abbreviated legal description if complete legal will
not fit here and reference to where complete legal can be found.)

Assessor Parcel No.(s)
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(RESIDENTIAL VERSION)

AGREEMENT TO MAINTAIN
STORMWATER FACILITIES AND TO IMPLEMENT A
POLLUTION SOURCE CONTROL PLAN
BY AND BETWEEN THURSTON COUNTY, AND
[INSERT LEGAL NAME OF OWNER] , AND
ITS HEIRS, SUCCESSORS, OR ASSIGNS
(HEREINAFTER “OWNER?)

The upkeep and maintenance of stormwater facilities and the implementation of pollution source
control best management practices (BMPs) are essential to the protection of water resources in Thurston
County. All property owners are expected to conduct business in a manner that promotes environmental
protection. This Agreement contains specific provisions with respect to maintenance of stormwater
facilities and use of pollution source control BMPs. The authority to require maintenance and pollution
source control is provided by Thurston County Code.

LEGAL DESCRIPTION:

[INSERT LEGAL DESCRIPTION HERE OR REFERENCE ATTACHED EXHIBIT]

RECITALS

WHEREAS, OWNER is the owner of certain real property in Thurston County, Washington,
described as set forth in the legal description contained herein and referred to in this agreement as the
“Property”.

and

WHEREAS, In connection with the OWNER’S proposed development of the Property, Thurston
County has required and OWNER has agreed to construct stormwater facilities and to implement a
pollution source control plan. The stormwater facilities and pollution source control plan were prepared
by for the OWNER'’S property and is on file with Thurston County.

and

WHEREAS, OWNER has constructed improvements, including but not limited to, buildings,
pavement, and stormwater facilities on the Property, in order to further the goals of Thurston County to
ensure the protection and enhancement of Thurston County’s water resources, THURSTON COUNTY
and OWNER hereby enter into this Agreement. The responsibilities of each party to this Agreement are
identified below.

OWNER SHALL.:
(D Implement the stormwater facility maintenance program included herein as Attachment “A”.

(2) Implement the pollution source control program included herein as Attachment “B”.
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3)

4)

)

Maintain a record (in the form of a log book) of steps taken to implement the programs
referenced in (1) and (2) above. The log book shall be available for inspection by THURSTON
COUNTY at during normal business hours. The log book shall
catalog the action taken, who took it, when it was done, how it was done, and any problems
encountered or follow-on actions recommended. Maintenance items (“problems™) listed in
Attachment “A” shall be inspected as specified in the attached instructions or more frequently if
necessary. OWNER is encouraged to photocopy the individual checklists in Attachment “A” and
use them to complete its monthly inspections. These completed checklists would then, in
combination, comprise the log book.

Submit an annual report to THURSTON COUNTY regarding implementation of the programs
referenced in (1) and (2) above. The report must be submitted on or before August 31 of each
calendar year and shall contain, at a minimum, the following:

(a) Name, address, and telephone number of the business, the person, or the firm responsible
for plan implementation, and the person completing the report.

(b) Time period covered by the report.

() A chronological summary of activities conducted to implement the programs referenced
in (1) and (2) above. A photocopy of the applicable sections of the log book, with any
additional explanation needed, shall normally suffice. For any activities conducted by
paid parties not affiliated with OWNER, include a copy of the invoice for services.

® An outline of planned activities for the next year.

Prevent any unauthorized modifications to the drainage system and prevent it from being
dismantled, revised, altered or removed except as necessary for maintenance, repair or
replacement. Any such actions will be covered under item 4 above and shall be approved of by
THURSTON COUNTY. Modifications to the stormwater quantity control and stormwater quality
system must be approved in advance by THURSTON COUNTY and may require the submittal of
revised design drawings, supporting calculations, modifications to maintenance requirements, and
applications for permits.

THURSTON COUNTY WILL, AS RESOURCES ALLOW:

(D Provide technical assistance to OWNER in support of its operation and maintenance activities
conducted pursuant to its maintenance and source control programs. Said assistance shall be
provided upon request, as County time and resources permit and at no charge to OWNER.

2) Review the annual report and conduct occasional site visits to discuss performance and
problems with OWNER.

3) Review this agreement with OWNER and modify it as necessary.

REMEDIES:

(1) If THURSTON COUNTY determines that maintenance or repair work is required to be done to

the stormwater facility existing on the OWNER’S property, THURSTON COUNTY shall give OWNER,
and the person or agent in control of said property if different, notice of the specific maintenance and/or
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repair required. THURSTON COUNTY shall set a reasonable time in which such work is to be
completed by the persons who were given notice. If the above required maintenance and/or repair is not
completed within the time set by THURSTON COUNTY, written notice will be sent to the persons who
were given notice stating THURSTON COUNTY’S intention to perform such maintenance and bill the
owner for all incurred expenses. THURSTON COUNTY may also adjust stormwater utility charges if
required maintenance is not performed.

(2) If at any time THURSTON COUNTY determines that the existing system creates any imminent threat
to public health, welfare or water quality THURSTON COUNTY may take immediate measures to
remedy said threat. No notice to the persons listed in Remedies (1), above, shall be required under such
circumstances. All other responsibilities shall remain in effect.

(3) OWNER grants unrestricted authority to THURSTON COUNTY for access to any and all stormwater
system features for the purpose of routine inspections and/or performing maintenance, repair and/or
retrofit as may become necessary under Remedies (1) and/or (2).

(4) OWNER shall assume all responsibility for the cost of any maintenance and for repairs to the
stormwater facility. Such responsibility shall include reimbursement to THURSTON COUNTY within 30
days of the receipt of the invoice for any such work performed. Overdue payments will require payment
of interest at the current legal rate for liquidated judgments. If legal action ensues, any costs or fees
incurred by THURSTON COUNTY will be borne by the parties responsible for said reimbursements.

(5) OWNER hereby grants to the THURSTON COUNTY a lien against the above-described property in
an amount equal to the cost incurred by THURSTON COUNTY to perform the maintenance or repair
work described herein.

This Agreement is intended to protect the value and desirability of the real property described above and
to benefit all the citizens of the County. It shall run with the land and be binding on all parties having or
acquiring from OWNER or their successors any right, title, or interest in the property or any part thereof,
as well as their title, or interest in the property or any part thereof, as well as their heirs, successors, and
assigns. They shall inure to the benefit of each present or future successor in interest of said property or
any part thereof, or interest therein, and to the benefit of all citizens of THURSTON COUNTY.

Dated at , Washington, this day of ,
OWNER

By: By:

Address: Address:
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STATE OF WASHINGTON )
) ss
COUNTY OF THURSTON )

On this day and year above personally appeared before me,
known to be the individual(s) described, and who executed the foregoing
instrument and acknowledge that they signed the same as their free and voluntary act and deed for the
uses and purposes therein mentioned.

Given under my hand and official seal this day of ,

Notary Public in and for the State of

Washington, residing in

My commission expires

Dated at , Washington, this day of ,
APPROVED as to form only: ACCEPTED BY:

Thurston County Prosecuting Attorney for THURSTON COUNTY

Date Date

APPROVED as to form only: ACCEPTED BY:

Thurston County Prosecuting Attorney for THURSTON COUNTY

Date Date
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THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Appendix I-F
Soils Report Forms
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SOIL EVALUATION REPORT FORMS

INSTRUCTIONS

A geotechnical report and/or soils report is required for the majority of development projects.
Specific requirements are described throughout the Drainage Design and Erosion Control
Manual. Specific instances when a geotechnical report and/or soil report is required include:

All projects for which a Drainage and Erosion Control Plan is required.
To establish field-saturated percolation rates for stormwater facilities and the overall site.

For characterizing the infiltration receptor when an infiltration facility is proposed for the
project.

For establishing parameters for the performance of a groundwater mounding analysis, if
required.

To support the design of structures, retaining walls and other site features associated with
securing a building permit.

To support the construction of roads, parking areas, etc. as part of the overall project
design process.

For sites with slopes greater than 15% to determine suitability for locating facilities
and/or determining whether a landslide hazard exists and addressing the effects of
seepage and potential for slope failure.

As required for grading work per Thurston County Code Chapter 14.31, International
Building Code Appendix J, Grading.

When completing a geotechnical/soils report, the forms in this Appendix shall be included in the
report as follows:

Form 1: General Site Information: One copy of this completed form will be included at
the front of the report.

Form 2: Soil Log Evaluation: One copy of Form 2 shall be completed and included for
each soil location where testing has been done.

Where inadequate space is provided, reference attached supplemental documents or prepare
separate report in format that includes each of the headings of Form 1
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PREPARER: PLEASE STAFF USE ONLY
READ ALL
INSTRUCTIONS
FIRST.

SOIL EVALUATION REPORT
FORM 1: GENERAL SITE INFORMATION

PROJECT TITLE: SHEET OF
PROJECT NO.: DATE:
PREPARED BY:

1. SITE ADDRESS OR LEGAL DESCRIPTION:

2. PROJECT DESCRIPTION:

3. SITE DESCRIPTION:

4. SUMMARY OF SOILS WORK PERFORMED:

5. ADDITIONAL SOILS WORK RECOMMENDED:

6. FINDINGS (Including pre-development site percolation rate):

7. RECOMMENDATIONS:

| hereby certify that | prepared this report and conducted or supervised the performance of related work.
| certify that | am qualified to do this work. | represent my work to be complete and accurate within the
bounds of uncertainty inherent to the practice of soil science and to be suitable for its intended use.

SIGNED:

DATE:
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SOIL EVALUATION REPORT INSTRUCTIONS FOR COMPLETING FORM 1

Form 1 is the “cover page” for all projects that require a soil evaluation report. One copy of
Form 1 must accompany all soil evaluation reports. Certain information may be omitted for soil
evaluations completed for small projects (e.g., single-family residences, duplexes). The
following instructions should give you the guidance needed to complete the form:

1.

Provide project name and address or legal description. Attach a legible map on 8 '2”
by 11 paper showing site and major landmarks (e.g., roadways and surface waters)
within approximately one-quarter mile radius around site.

Provide acreage, parcel dimensions, type of development proposed, and approximate
proposed coverage of impervious surfaces.

Describe site topography, geomorphology, terrain, and natural cover. Distinguish
among areas of the site with significantly different characteristics.

Provide description and purpose of soils work done. List methods used to expose,
sample, and test soils. Give number of test holes logged. Describe field and lab tests
performed. Attach a scaled map of good accuracy on 8 /2" by 11” paper showing
locations of soil logs. Except small projects, using soil log results, divide map area
into sub-areas according to hydrologic group (A through D).

Describe soils work still needed. For example, more work may be needed to obtain
accurate percolation or infiltration rates for stormwater facilities not yet constructed.

Describe results of soil logs and tests and compare with expected soils from NRCS
Soils maps. As appropriate for the project, give your best estimate of the (a)
overall predeveloped site infiltration rate, (b) the saturated infiltration rate for
the above-ground stormwater facility, or (c) the saturated percolation rate for
the below ground stormwater trench or drywell. Discuss soils factors related to
erosion control, infiltration, percolation, and placement of buildings, as these vary on
the site.

Describe the recommended general approach for managing stormwater on the site.
For example, if stormwater can be infiltrated or percolated, indicate where and at
what depth. If erosion, soil stability, or high ground water are problems, can these
problems be avoided or mitigated?

Sign the form and affix relevant professional seal (e.g., P.E. ARCPACS, R.G.). The form
becomes the cover page to one or more copies of Form 2, which has soil logs for each test
hole evaluated.
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PREPARER: PLEASE

READ ALL
INSTRUCTIONS
FIRST.

SOIL EVALUATION REPORT

STAFF USE ONLY

FORM 2: SOIL LOG INFORMATION

PROJECT TITLE: SHEET OF

PROJECT NO.: DATE:

PREPARED BY:

SOIL LOG:

LOCATION:

1. TYPE OF TEST DONE: 2. NRCS SOIL SERIES: 3. LAND FORM:

4. DEPOSITIOIN HISTORY: 5. HYDROLOGIC SOIL 6. DEPTH TO SEASONAL
GROUP: HW:

7. CURRENT WATER DEPTH: 8. DEPTH TO IMPERV 9. MISC:
LAYER:

POTENTIAL FOR: EROSION | RUNOFF PONDING

11. SOIL STRATA DESCRIPTION:

HORZ

DEPTH

COLOR | TEXTURE

%CL | %ORG | %CF | STR

MOT

IND | CEM | ROD | <X> | FSP

12. SITE PERCOLATION RATE:

13. FINDINGS & RECOMMENDATIONS:
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SOIL EVALUATION REPORT INSTRUCTIONS FOR COMPLETING FORM 2

Form 2 is the detailed record of soil information obtained on the development site. One copy of
Form 2 must be completed for each soil location where testing has been done. For tests other
than soil logs for which the scientist wants to submit numerical results, please attach a separate
sheet and briefly describe the results under “Findings and recommendations.” The summary
information that heads the sheet should be self-explanatory. Regarding location, reference the
location to features that are permanent and static, such as roads or property lines.

1. State briefly tests that were done. Indicate whether tests were field, laboratory, or other.

2. Determine the soil series from the maps provided in the NRCS Soil Survey of
Thurston County. Then, indicate what soil series was mapped as a result of the
testing done.

3. Indicate land form (e.g., till plain)
4, Indicate depositional history (e.g., alluvial plain).
3. Indicate NRCS hydrologic soil group (e.g., letter designation A through D).

6. Indicate seasonal high water table depth based upon the presence of mottling, gleying,
or other evidence. Indicate how you determined this value under “Findings...”
section. If information available is inadequate, state value to be “greater than”
bottom of hole depth.

7. Indicate current water table depth based upon observation. If saturated conditions are
not observed, state value to be “greater than” bottom of hole depth.

8. Indicate depth to impervious layer (e.g., basal till). If information is inadequate, state
value to be “greater than” bottom of hole depth.

9. Space for other miscellaneous observations regarding setting of site (e.g., concave,
convex, swale, hillslope).

10.  Indicate susceptibility of area to erosion, runoff, and ponding problems. The
susceptibility should be rated based upon relevant physical characteristics and
development operations planned for the area, such as shape of the area (e.g., concave,
convex, flat) removal or addition of fill, time of year, existing and planned vegetative
cover, degree of soil compaction, etc. For erosion, the K-factor for the soils series in
question might help in assessing erodibility.

11.  The profile description provides the minimum information on the physical attributes
of the soil. Additional factors may be assessed at the option of the scientist, but data
on these factors should be tabulated separately and summarized briefly in the
“Findings and recommendations” section.
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12.

13.
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FORM 2 INSTRUCTIONS (CONTINUED)

All information provided for the profile shall utilize standard NRCS nomenclature

and abbreviations. The following are the factors to be addressed, with brief examples

of acceptable responses. Further information on most of these is provided in the

NRCS Soil Survey of Thurston County.

a. Hor(izon): a layer of soil with distinct characteristics, labeled A, AB, B, C, Ccw,
etc..

b. Depth: Starting at “0” (surface), depth and interval of horizon.

c. Color: Munsell code for hue, value, and chroma, such as 10 YR 3/4. Indicate
whether color is wet or dry.

d. Textur(al class): Class that best describes relative percentages of sand, silt, and
clay in horizon, such as sandy loam (SL).

e. %Cl(ay): Clay percentage is very useful as a guide to determining the drainage
capability of a soil.

f.  %Org(anic) M(atter): Organic matter percentage by volume is related to the
infiltration as well as pollutant removal capability of soils.

g. %C(oarse)F(ragments): Coarse fragments percentage is relevant to drainage and
other site management factors.

h. Str(ucture): Describes size and shape of soil “clods.”

1.  Mot(tling): Where present, describe using three-letter abbreviations to indicate
abundance, size, and contrast, such as CFS (common, fine, distinct).

j. Ind(uration): Physical compaction of a layer such as a glacial till. Where present,
describe as weak, mod(erate), or str(ong).

k. Cem(entation): Aggregation of soil particles due to chemical processes. Describe
as in induration.

1. Roo(ts): Where present, describe using two-letter abbreviation to indicate
abundance and size, such as CF (common, fine).

m. Generalized range of infiltration rates using NRCS Soil Survey <X>;

F(ield) S(aturated) P(ercolation rate): Using all available information, estimate

field saturated percolation rate. This rate should be a single number, and may

vary from that range (see previous column) published in the NRCS Soil Survey

due to horizon-specific factors.

P

Provide overall site (location) field saturated percolation rate. Rate should reflect
effects of the entire soil column. If soil test location is proposed for siting of an
infiltration facility, use methods of Volume III and apply applicable correction factors
to establish long-term, saturated infiltration rate for facility design.

Discuss results of tests done on soil. Indicate features of soil that most affect
stormwater management at this location. Provide recommendations to the Project
Engineer on soil-related factors such as problems and controls, and for additional
work needed (if necessary).
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THURSTON COUNTY STORMWATER MANAGEMENT and SITE DEVELOPMENT MANUAL

Appendix |-G
Standard Stormwater Notes

1.

10.

11.

All workmanship and materials shall be in accordance with the
Thurston County Drainage Design and Erosion Control Manual,
other County standards and the most current copy of the State of
Washington Standard Specifications for Road, Bridge and
Municipal Construction (WSDOT/APWA) in that order.

Temporary erosion/water pollution measures shall be required in
accordance with the Standard Specifications and the Drainage
Design and Erosion Control Manual.

Applicant shall comply with all other permits and other
requirements of the governing authority or agency.

A preconstruction meeting shall be held prior to the start of
construction or staking of the site.

All storm mains and retention/detention areas shall be staked for
grade and alignment by an engineering or survey firm licensed to
perform such work.

Storm drain pipe shall be as specified in the Drainage Design and
Erosion Control Manual.

Special structures, oil/water separators, and outlet controls shall be
installed per plans and manufacturer’s recommendations.

Provide traffic control plan(s) as required in accordance with
MUTCD.

Call underground locate line 1-800-424-5555 minimum 48 hours
prior to any excavations.

All surveying and staking shall be performed by an engineering or
surveying firm capable of performing such work. The engineer or
surveyor directing such work shall be licensed by the State of
Washington.

The minimum staking of storm sewer systems shall be as follows:

A. Stake location of all catch basins/manholes and other
fixtures for grade and alignment.

B. Stake location, size, and depth of retention/detention
facility.

July 2009
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C. Stake finished grade of all stormwater features, including
but not limited to catch basin/manhole rim elevations,
overflow structures, weirs, and invert elevations of all
pipes in catch basins, manholes, and those pipes that
daylight.

Pipe materials used for stormwater conveyance shall be as
acceptable by Thurston County. Pipe size, slope, cover, etc., shall
be as specified in Volume III of the Drainage Design and Erosion
Control Manual.

All driveway culverts shall be of sufficient length to provide a
minimum 3:1 slope from the edge of the driveway to the bottom of
the ditch. Culverts shall have beveled and sections to match the
side slope.

If drainage outlets (stub-outs) are to be provided for each
individual lot, the stub-outs shall conform to the following:

A. Each outlet shall be suitably located at the lowest elevation
on the lot, so as to service all future roof downspouts and
footing drains, driveways, yard drains, and any other
surface or subsurface drains necessary to render the lots
suitable for their intended use. Each outlet shall have free-
flowing, positive drainage to an acceptable storm water
conveyance system or to an acceptable outfall location.

B. Outlets on each lot shall be located with a 5-foot-high,
2"x4" stake marked "storm" or "drain." The stub-out shall
visibly extend above surface level and be secured to the
stake.

C. Pipe material shall be as acceptable to Thurston County.

D. Drainage easements are required for drainage systems
designed to convey flows through individual lots.

E. The developer and/or contractor is responsible for
coordinating the locations of all stub-out conveyance lines
with respect to the utilities (e.g., power, gas, telephone,
television).

F. All individual stub-outs shall be privately owned and
maintained by the lot home owner.

The storm drainage system shall be constructed according to
accepted plans on file with the County. Any material deviation
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from the plans will require written acceptance from the Drainage
Manual Administrator.

14. A copy of the accepted storm water plans must be on the job site
whenever construction is in progress.

15.  All disturbed areas shall be seeded and mulched or similarly
stabilized to the satisfaction of Thurston County. For sites where
grass has been planted through hydroseeding, the performance
bond will not be released until the grass has been thoroughly
established (90% establishment), unless otherwise approved by the

County.

16.  All building downspouts on commercial sites shall be connected to
the storm drainage system, unless otherwise acceptable to the
County.

17. All erosion control and stormwater facilities shall be regularly

inspected and maintained by the contractor during the construction
phase of the development project.

18. The contractor shall be responsible for providing adequate
safeguards, safety devices, protective equipment, flaggers, and any
other needed actions to protect the life, health, and safety of the
public, and to protect property in connection with the performance
of work covered by the contract. Any work within the traveled
right-of-way that may interrupt normal traffic flow shall require at
least one flagger for each lane of traffic affected. All sections of
the current WSDOT Standard Specifications for Traffic Control
shall apply.

19. It shall be the sole responsibility of the contractor to obtain street
use and other related or required permits prior to any construction
activity in the County right-of-way. It shall also be the
responsibility of the contractor to obtain all required permits prior
to any construction.

20. No final cut or fill slope shall exceed two (2) horizontal to one (1)
vertical without stabilization by rockery or by a structural retaining
wall.

21. The project engineer shall verify the locations, widths, thicknesses,

and elevations of all existing pavements and structures, including
utilities and other frontage improvements, that are to interface with
new work, provide all trimming, cutting, saw cutting, grading,
leveling, sloping, coating, and other work, including materials as
necessary to cause the interface with existing works to be proper,
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22.

without conflict, acceptable to the engineer and Thurston County,
complete in place, and ready to use.

Compaction of all fill areas shall be per current APWA
specifications. Fill shall be provided in 6 inch maximum lifts and
shall be compacted to 95 percent of its maximum relative density.

G4
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Chapter 1 - Introduction to Construction Stormwater
Pollution Prevention

1.1 Purpose of this Volume

This volume of the Drainage Design and Erosion Control Manual
explains how to prevent adverse stormwater impacts from construction
activities on downstream resources and onsite stormwater facilities.

Information in this Volume applies to your project if you are required to
address Minimum Requirement # 2 (See Volume I). This includes any
project with more than 2,000 square feet of impervious surface that
disturbs greater than 7,000 sf of land, or converts greater than 3/4 acre
from native vegetation to pasture. If your project has greater than 1-acre
of land disturbing activity and discharges to surface water, you may also
be required to obtain an NPDES Stormwater Permit from the Department
of Ecology. Projects not meeting the above thresholds must still prepare
an Abbreviated Drainage Plan that shall include appropriate elements from
this Volume to minimize downstream impacts of your project.

Construction may take place over multiple seasons or years. Therefore, all
management practices and control facilities used during construction shall
be designed and sized to ensure protection during the anticipated
construction period, including the appropriate selection of design storms.

IMPORTANT: Linear construction projects such as roadway
construction and utility installations are special cases, and present their
own unique set of stormwater protection challenges. If you are
completing a linear project, use the current edition of the WSDOT
Highway Runoff Manual instead of this manual unless otherwise indicated.

1.2 How This Volume is Organized

Volume II is organized into three chapters that address key considerations
and mechanics of construction stormwater BMPs:

o Chapter 1 describes the 12 elements that must be considered when
preparing a Stormwater Pollution Prevention Plan. It also includes
additional regulatory requirements that may apply to construction
sites and their stormwater discharges. This includes the
Department of Ecology’s (Ecology) National Pollutant Discharge
Elimination System (NPDES) discharge permit and Washington’s
Water Quality Standards pertaining to construction stormwater and
how they apply to field situations.
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1.3

o Chapter 2 explains additional requirements for construction
erosion control, including seasonal limitations and required
components of the SWPPP.

o Chapter 3 describes best management practices (BMPs) for
construction stormwater control and site management, including
source control for construction-related activities, runoff,
conveyance, and treatment. You can use various combinations of
these BMPs in the Construction SWPPP to satisfy each of the
12 elements described in Section 1.3. Design and facility sizing
information is included within the applicable BMP sections.

12 Elements of Construction Stormwater Pollution
Prevention

The project proponent or designated project engineer shall develop a
Stormwater Pollution Prevention Plan (SWPPP). The goal of an SWPPP
is to avoid immediate and long-term environmental loss and degradation
caused by poorly managed construction sites. Additional information on
erosion and sedimentation processes and factors influencing erosion
potential may be found in the latest edition of the Stormwater
Management Manual for Western Washington.

The following 12 elements address water quality protection strategies of
limiting site impacts, preventing erosion and sedimentation, and managing
activities and sources. Each element must be considered when developing
the Construction SWPPP, unless site conditions make it unnecessary. If
an element is unnecessary, the Construction SWPPP must justify the
omission.

The 12 elements of a Construction SWPPP are:

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 dewatering

11. Maintain BMPs

12. Manage the project

XN RN =

O

Chapter 2 describes each element and its associated BMPs.
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1.4

1.5

The Ecology has determined that a local manual can be used where local
requirements for construction sites are at least as stringent as Ecology’s.
However, for sites also subject to Ecology’s NPDES Construction General
Permit requirements, applicants are responsible for ensuring that no
additional requirements apply to comply with Ecology’s regulations.

Water Quality Standards

Stormwater discharges from construction activity are subject to applicable
state water quality standards. These discharges must not cause or
contribute to violations of Washington State’s surface water quality
standards (Chapter 173-201A WAC), sediment management standards
(Chapter 173-204 WAC), ground water quality standards (Chapter
173-200 WAC), and human health based criteria in the National Toxics
Rule (Federal Register, Vol. 57, No. 246, Dec. 22, 1992, pages 60848-
60923).

A Site Development Permit does not authorize violation of these
standards. Thurston County expects that the selection and implementation
of appropriate BMPs outlined in this volume will result in compliance
with water quality standards. Proper implementation and maintenance of
BMPs is critical to adequately control adverse water quality impacts from
construction activity. If observations reveal that installed BMPs do not
adequately maintain flow and water quality standards, additional BMPs
must be installed.

Other Applicable Regulations and Permits

In addition to Thurston County regulations, other regulations and permits
may require the implementation of BMPs to control pollutants in
construction site stormwater runoff. These include but are not limited to
the following (principal permitting agency in parentheses):

o Construction General Permit under NPDES (Ecology)

o Total Maximum Daily Load (TMDLs) or Water Clean Up Plans
(Ecology)

J Endangered Species Act — ESA (NOAA Fisheries or U.S. Fish &
Wildlife)

J Hydraulic Project Approval Permits (WA Dept. of Fish &
Wildlife)

o General provisions from the WSDOT (WA Dept. of
Transportation)

o Contaminated site remediation agreements.
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ce Volume I, section 1.3 for more information about these regulations
and permits.

1.5.1 Enforcement Guidelines

The purpose of compliance monitoring is to ensure protection of water
resources and stormwater infrastructure, not punish violators. Therefore,
the initial and primary enforcement tool shall be a correction notice,
compliance order, or similar action. If the situation is not corrected, all
construction work will be halted (with a stop work order if necessary) until
appropriate erosion prevention and sediment control BMPs are in place,
and runoff meets applicable discharge and water quality standards.

If a timely and adequate response does not occur, or in cases of severe
repeated violations, the County shall, at their discretion, issue infraction
notices or citations carrying monetary penalties.

The following discharge standard applies:

J Runoff leaving the construction site shall be free of settleable
solids, as measured with an Imhoff Cone, turbidity meter or
transparency tube and in accordance with Standard Methods for
the Examination of Water and Wastewater, most recent addition,
American Water Works Association. “Free of settleable solids”
shall be defined as measuring less than 2.5 mg/L/hr, for storms up
to the water quality design event. Generally, if turbidity is visible
in runoff, it does not meet this standard.

The following surface water standard applies:

o For storms up to the water quality design event, turbidity
downstream of a construction site may not increase more than
5 NTU, if upstream turbidity is 50 NTU less, and may not increase
more than 10 percent, if upstream turbidity is over 50 NTU. To
the extent practicable, samples shall be taken far enough
downstream so that the construction site discharge has been well-
mixed with surface water.

Whenever inspection or monitoring reveals that the BMPs identified in the
Construction SWPPP are inadequate, due to 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.
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Chapter 2 - Developing and Implementing a
Construction Stormwater Pollution Prevention Plan

2.1

This chapter describes the important components and process necessary
for developing and implementing a Construction Stormwater Pollution
Prevention Plan (SWPPP).

Section 2.1 provides general guidelines for plan format and content, and
ideas for creating an effective plan.

Section 2.2 lists the components to be submitted with the SWPPP.

Section 2.3 describes a step-by-step procedure for developing a
Construction SWPPP, from data collection to finished product, to meet the
12 required elements.

Section 2.4 lists drawing protocols for the SWPPP.

%e Chapter 3 for design standards and specifications for BMPs referred to

in this chapter.

General Guidelines

2.1.1 What is a Construction Stormwater Pollution
Prevention Plan?

A Construction SWPPP consists of a Temporary Erosion and Sediment
Control (TESC) Plan and a narrative that addresses the 12 required
elements described in section 1.3 above. The TESC is a set of plan sheets
showing BMP locations and other features such as topography and
sensitive areas, and includes construction details for BMPs, construction
notes and specifications.

The narrative supplements the TESC and includes a description of the
project, a description of how each of the 12 elements is addressed, and
design calculations for specific BMPs including calculation of runoff
volumes and flows for the design storm. §¢€ Section 2.2 for detailed
submittal requirements for the TESC and narrative.

A Construction SWPPP is required for projects that add or replace

2,000 square feet or more of impervious surface or clear more than

7,000 square feet@gte Volume I, Chapter 3, for threshold limits for various
plan submittals). For projects not meeting the above threshold, and those
that qualify for the Abbreviated Drainage Plan, a Short Form Construction
SWPPP may be acceptable for erosion and sediment control purpose%e
Appendix I1-C).

July 2009
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A copy of the TESC drawings must always be kept on the construction
site and the Construction SWPPP must be located either on the
construction site or within reasonable access of construction and
inspection personnel. As site work progresses, the plan must be modified
to reflect changing site conditions.

The owner or lessee of the land being developed is responsible for
preparing and submitting the Construction SWPPP to the County. The
owner or lessee may designate someone (i.e., an engineer, architect,
contractor, etc.) to prepare the Construction SWPPP, but remains
responsible for preparing and submitting the plan.

2.1.2 Whatis an “Adequate” Plan?

When required, the Construction SWPPP must contain sufficient
information to satisfy the County that sediment, erosion and pollution
problems have been adequately addressed for the proposed project.

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
(Section 2.3.2) must be included in the Construction SWPPP, unless an
element is determined to not be applicable to the project and the
exemption is justified in the narrative.

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.

2.1.3 BMP Standards and Specifications

Chapter 3 contains standards and specifications for the BMPs referred to
in this chapter. Wherever any BMPs are used on a site, reference the
specific title and number of the BMP in the narrative and mark it on
construction drawings.

The standards and specifications in Chapter 3 of this volume are not
intended to limit any innovative or creative effort to effectively control
erosion and sedimentation. Ifthe BMPs in this chapter are not adequate to
meet regulatory requirements, experimental management practices can be
considered. Minor modifications to standard practices may also be
employed. However, such practices must be pre-approved by the County
before being used. All experimental management practices and modified
standard practices are required to meet or exceed the performance of the
BMPs listed in Chapter 3.

2-2
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2.1.4 General Principles

The Construction SWPPP shall first consider the use of onsite practices to
provide erosion and sediment control. Onsite practices include design and
construction practices that focus on preserving vegetation and native soils,
minimizing impervious surfaces, and selecting construction materials and

BMPs that mimic the natural hydrology of a site as much as possible.

NOTE: Projects incorporating onsite measures are not exempt from flow

control and runoff treatment requirements and must be in compliance with
applicable standards in this manual,, For guidance on modeling hydrologic
performance of onsite BMPs, se&%)lume I11.

Minimize Clearing and Grading

Keep grading to a minimum by incorporating natural topographic
depressions into the project and limiting the amount of cut and fill on
those portions of the site with permeable soils. At a minimum, the
following standards shall be used:

o Preserve native soils and vegetation by retaining the duff layer,
native topsoil, and natural vegetation in an undisturbed state to the
maximum extent possible

o Limit clearing to road, utility, building pad, lawn areas, and the
minimum amount of extra land necessary to maneuver machinery
(e.g., a 10-foot perimeter around a building). All other land
outside these areas shall be protected with construction fencing to
prevent intrusion and compaction by construction equipment or
other types of vehicles.

o Keep distances for overland flow short to promote sheet flow and
minimize concentration of runoff.

o Grading shall not increase angle or length of steep, continuous
slopes.
. Minimize the amount and time that graded areas are left exposed

by completing construction and erosion control in one section of
the site before beginning operation on the next.

o Limit secondary excavations and heavy equipment use by shaping
final lot grades and topographic features at the site development
stage.

o Reuse native topsoil elsewhere on the site to amend areas with

sparse or nutrient-deficient topsoil.
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o Do not relocate topsoil or other material to critical areas where
they can cover critical root zones, suffocate vegetation, or erode
into adjacent streams.

. Stockpile materials in areas designated for clearing and grading
(such as parking areas and future roadways).

. To prevent erosion, cover small stockpiles with weed barrier
material that sheds moisture but allows air transmission. Large
stockpiles may need to be seeded and/or mulched.

Incorporate Erosion Control Techniques

Onsite best management practices to control erosion and sediment include
the following:

o Use effective revegetation methods to reduce erosion, including:

o Establish vegetation quickly, particularly during seasons that
have the most rainfall.

o Use native plant species adapted to the local environment.

o Plant during seasons that provide the best opportunity for
survival of vegetation (usually late fall, winter, or early spring
months).

o Control excess surface water runoff to prevent erosion.
o Use proper seedbed preparation.
o Fertilize as needed and mulch to protect germinating plants.

o Protect areas designated for revegetation from soils compaction
by restricting heavy equipment.

o Provide proper soil amendments where necessary%e
Section 3.1.8).

o Protect native topsoil during the construction phase. Native topsoil
has a high organic content and native seed sources, which are
excellent for reestablishing permanent vegetation.

o Limit clearing and grading during heavy rainfall seasons.
Construction activities should begin during the season of lowest
precipitation and end when conditions are favorable for the
establishment of vegetation.
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Incorporate natural drainage features whenever possible, using
adequate buffers and protecting areas where flow enters the
drainage system.

Direct runoff to areas of permeable soils or natural depressions to
promote infiltration.

Reduce runoff velocities to prevent channel erosion.
Prevent offsite tracking of sediment.

Reduce the number and width of construction access roads. Locate
access roads where future roads and utility corridors will be
placed.

Perform preconstruction, routine, and post-construction
inspections:

o Conduct a preconstruction inspection to determine that
adequate barriers have been placed around vegetation retention
areas and structural controls are properly implemented.

o Conduct routine inspections to verify that structural controls
are being maintained and operating effectively throughout
construction.

o Conduct a final inspection to verify that revegetation areas are
stabilized and that stormwater management systems are in
place and functioning properly.

Select Appropriate BMPs

In addition to the general erosion and sediment control BMPs for
construction, onsite stormwater management principles to use in preparing
your Construction SWPPP include:

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

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

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

Select appropriate BMPs for the control of non-sediment
pollutants.

July 2009
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2.2

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 to prevent it, and how to fix it.

o Monitor all construction BMPs for effectiveness and have a plan to
address any failures, including lack of vegetative establishment.

Besides the general principles, onsite BMPs included in Volume V that
apply to construction include:

o BMP C101: Preserving Natural Vegetation (this Volume).
Identify and mark existing vegetation to preserve before grading or
excavation takes place on the site.

o BMP C252: Preservation of Upper Soil Structure (Native
Topsoil).

Construction SWPPP Submittal Components

The Construction SWPPP is intended to be a stand alone document that
supplements other project documentation. The Construction SWPPP shall
contain the components listed below. Some of these components may be
derived from the Drainage and Erosion Control Report, Drainage Plans
(drawings), Engineered Abbreviated Drainage Plan, or Abbreviated
Drainage Plan prepared for the project.

o Cover sheet

J Project engineer’s certification (where required)
o Table of contents

o Construction SWPPP Narrative

o Construction SWPPP TESC Drawings including:

o Coversheet and project information
o TESC Plan
o TESC Details
o TESC Notes and Specifications
. Inspection forms and inspection record.

Note that a Short Form Construction SWPPP can be submitted for projects
that require only an Abbreviated Drainage Planx@e Appendix II-C for a
template.
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2.3

Step-By-Step Procedure

There are three basic steps in producing a Construction SWPPP:

o Step 1: Document existing site conditions

J Step 2: Select and design BMPs

o Step 3: Development and Implementation of Construction SWPPP.

Step 1 is intended for projects that meet or exceed the Construction
SWPPP threshold limits of Minimum Requirement #2 (see Volume I,
Chapter 2). For some single-family home construction projects, an
Abbreviated Drainage Plan may be acceptable for erosion and sediment
control purpose%e also Volume I, Chapter 3).

2.3.1 Step 1 - Document Existing Site Conditions

Evaluate existing site conditions and gather information that will help
develop the most effective Construction SWPPP. The applicant shall
show the information gathered on the TESC drawings and detail it in the
narrative. Give special consideration to those areas that have critical
erosion hazards or erosion potential when evaluating existing site
conditions.

Existing Site Components

o Project Location: Determine precise location of the construction
site, adjacent roads and receiving waters:

o Indicate locations on a Vicinity Map for inclusion in the
narrative and on TESC drawings.
o Describe project including locations in Project Description.

. Property Boundaries and Zoning: Determine the legal property
boundaries and zoning requirements for the site.

o Indicate Legal Property Boundaries and Zoning on the TESC
drawings.

o Discuss zoning requirements in Existing Site Conditions
section of the narrative.

o Topography: Prepare a topographic drawing of the site to show
existing contour elevations at intervals of 1 to 5 feet depending
upon the slope of the terrain (see Section 2.5 for drawing
protocols). Evaluate topography for erosion potential. The
primary topographic considerations are slope steepness and slope
length. Because of the effect of runoff, the longer and steeper the
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slope, the greater the erosion potential. Erosion potential should be
determined by a qualified engineer, soil professional, or certified
erosion control specialist.

o Show existing topography on the TESC drawings.
o Discuss topographic considerations in the Existing Site
Conditions section of the narrative.

o Ground Cover: Label existing vegetation on the TESC drawing.
Show features such as tree clusters, grassy areas, and unique or
sensitive vegetation. Unique vegetation may include existing trees
above a given diameter. Investigate requirements for tree
preservation. (At a minimum, the applicant shall comply with
provisions for native vegetation preservation and/or replacement as
set forth in applicable Thurston County Code including critical
areas, zoning, grading and forest practices.) Also indicate existing
denuded or exposed soil areas.

Ground cover is the most important factor in erosion prevention.
Existing vegetation that can be saved will usually prevent erosion
better than constructed BMPs. Trees and other vegetation protect
the soil structure. If the existing vegetation cannot be saved,
consider practices like 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.

o Show existing vegetation on TESC drawings.
o Discuss vegetation in the EXisting Site Conditions section of
the narrative.

o Drainage: Locate and clearly mark existing drainage swales and
patterns on the TESC drawings, including existing storm drain pipe
systems. The drawings should distinguish between natural and
manmade drainage. Use natural drainage paths (e.g., overland
flow, swales and depressions) to convey runoff through the site to
avoid constructing an artificial drainage system. Man-made
ditches and waterways will become part of the erosion problem if
not properly stabilized. Ensure that increased runoff from the site
will not erode or flood the existing natural drainage system.
Consider possible sites for temporary stormwater retention and
detention. Direct construction 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.

o Show existing Drainage on TESC drawings.
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o Discuss Drainage in Existing Site Conditions section of the
narrative.

. Soils: Identify and label soil type(s) and erodibility (slight,
moderate, severe, very severe or an index value from the NRCS
manual) on the drawing. Soils information can be obtained from a
county soil survey (if one exists). If a soil survey is not available,
a request can be made to a district Natural Resource Conservation
Service Office.

Soils must be characterized for permeability, water holding
capacity, percent organic matter, and effective depth by a qualified
soil professional or engineer. Express these qualities in averaged
or nominal terms for the subject site or project. This information is
typically available in the published SCS Soil Survey of Thurston

County.

o A sieve analysis of the soils

o Permeability (in/hr)

o Available water-holding capacity (in/in)
o The percent of organic matter.

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. Properly protect infiltration
sites from clay and silt disturbed during construction activities,
which reduce infiltration capacities.

o Show soils information on TESC Plan Sheet and include soil
descriptions on the TESC Notes sheet.
o Discuss in Soils in the narrative.

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

Critical areas within or adjacent to a development that does not
meet the Thresholds of Volume I are required to submit an
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Abbreviated Engineered Drainage Plan. The existence of critical
areas near the project exerts a strong influence on land
development decisions. Critical areas and their buffers shall be
delineated on drawings and clearly flagged in the field. 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 or their buffers, and will require
special BMPs, permit restrictions, and mitigation plans.

o Show critical areas on the TESC Plan.
o Discuss critical area in the Critical Areas section of the
narrative.

. Adjacent Areas: Identify existing buildings, roads, and facilities
adjacent to or within the project site on the TESC drawings.
Identify existing and proposed utility locations, construction
clearing limits and erosion and sediment control BMPs on the
drawings. 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. Evaluate the types, values, sensitivities of and risks to
downstream resources, such as private property, stormwater
facilities, public infrastructure, or aquatic systems. Select erosion
and sediment controls accordingly.

o Show adjacent areas on the TESC Plan.
o Discuss adjacent areas in the Adjacent Areas section of the
narrative.

. Precipitation Records and Stormwater Design Flows: see
Volume III to determine the required rainfall records and the
method of analysis for design of BMPs.

o Include stormwater design flows for sediment control BMPs on
the TESC Plan. Show basins for which the design flows are
applicable.

o Discuss rainfall data and stormwater design flows and volumes
in the Narrative.

o 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.
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o Describe design considerations based on timing in the
Narrative.

o Prepare a construction schedule and include in the TESC
drawings and the narrative.

o Include 12 elements in timeline as applicable.

2.3.2 Step 2 — Select and Design BMPs

After collecting and analyzing the data to determine the site limitations,
BMPs can be selected and designed. Each of the 12 elements below
must be considered and included in the Construction SWPPP unless
site conditions render the element unnecessary. Justification for
exempting an element must be clearly explained in the narrative of the
SWPPP.

Onsite stormwater management general principles and BMPs should be
given primary consideration when designing a SWPPP. Onsite elements
were already discussed under Section 2.1.4 — General Principles. In
certain cases, the County may require written justification on why onsite
techniques are not deemed practicable.

Element #1: Preserve Vegetation/Mark Clearing Limits

J 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.

J Clearly visible 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 degree
practicable. If it is not practicable to retain the duff layer in place,
stockpile it onsite cover it to prevent erosion, and replace it
immediately upon completion of the ground disturbing activities.

o Suggested BMPs:

BMP C101: Preserving Natural Vegetation (Onsite)
BMP C252: Preservation of Native Topsoil (Onsite)
BMP C102: Buffer Zones

BMP C103: High Visibility Plastic Fence.

O O O O
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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, or equivalent BMP 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 the stabilized
construction entrance is not effective in preventing sediment from
being tracked on public roads.

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.

Street wash wastewater shall be controlled by pumping back on
site to an approved infiltration facility, or otherwise must be
prevented from discharging into systems tributary to state surface
waters. Other options include discharge to the sanitary sewer, or
discharge to an approved offsite treatment system. For discharges
to the sanitary sewer, permits must be obtained from the local
jurisdiction providing the sewer.

Suggested BMPs:

o BMP C105: Stabilized Construction Entrance
o BMP C106: Wheel Wash
o BMP C107: Construction Road/Parking Area Stabilization.

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.

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

2-12
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o 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).

o The County 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.

o If permanent infiltration ponds are used for flow control during
construction, protect them from siltation during the construction
phase.

o Suggested BMPs:

o BMP C240: Sediment Trap

o BMP C241: Temporary Sediment Pond

o Refer to Volume III for site suitability and sizing for
infiltration facilities

Element #4: Install Sediment Controls

o 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, the first bullet.
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 County shall inspect and approve areas
fully stabilized by means other than pavement or quarry spalls.

o 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.
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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 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.

O O 0O O o o o

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. These time limits may be adjusted
by the County 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 the weather forecast calls for precipitation.

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.
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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:

(0]

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:

O 0O 0O OO0 O0OO0OO0OOoOOoOOo

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

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 the length of
continuous slope with terracing and diversions, reducing slope
steepness, and roughening slope surface.

Offsite stormwater (run-on) shall be diverted away from slopes and
disturbed areas with interceptor dikes and/or swales. Offsite
stormwater must 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.
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o 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. If a 15-minute (or less) time step is used, no
correction factor is required. The hydrologic analysis shall use the
existing land cover condition for predicting flow rates from
tributary areas outside the project limits. For tributary areas on the
project site, the analysis shall use the temporary or permanent
project land cover condition, whichever will produce the highest
flow rates.

o Permanent pipe slope drains shall be sized for the 100-year,
24-hour event.

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

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

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

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

O O 0O O 0O o0 O Oo0OOoOOo

Element #7: Protect Drain Inlets

J 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.
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. 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.

J Inspect inlets weekly at a minimum and daily during storm events.
Clean inlet protection devices, or remove and replace when
sediment has filled one-third of the available storage (unless a
different standard is specified by the product manufacturer).

o Suggested BMPs:
o BMP C220: Storm Drain Inlet Protection.
Element #8: Stabilize Channels and Outlets

o All temporary onsite 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 time step flow rate indicated by an approved
continuous runoff model, increased by a factor of 1.6, may be
used. Ifa 15-minute (or less) time step is used, no correction
factor is required. The hydrologic analysis shall use the existing
land cover condition for predicting flow rates from tributary areas
outside the project limits. For tributary areas on the project site,
the analysis shall use the temporary or permanent project land
cover condition, whichever will produce the highest flow rates.

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.

o Suggested BMPs:

o BMP C202: Channel Lining
o BMP C209: Outlet Protection.

Element #9: Control Pollutants

o 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 chipped, ground or chopped and spread on site.

° Cover, containment, and protection from vandalism shall be
provided for all chemicals, liquid products, petroleum products,
and other materials that have the potential to pose a threat to

July 2009 Volume Il — Construction Stormwater Pollution Prevention 2-17



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

human health or the environment. Onsite 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 onsite using
temporary plastic placed beneath and, if raining, over the vehicle.

Wheel wash or tire bath wastewater shall be discharged to a
separate onsite 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 acidic or basic
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 shall adjust the pH of stormwater if necessary to
prevent violations of water quality standards. Projects must obtain
written approval from the Department of Ecology prior to using
chemical treatment other than CO, or dry ice to adjust pH.

Suggested BMPs:

o BMP CI151: Concrete Handling
o BMP C152: Sawcutting and Surfacing Pollution Prevention
o 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
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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.

o 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.

o 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:
o Infiltration

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

o Ecology-approved onsite chemical treatment or other suitable
treatment technologies

o Sanitary sewer discharge with local sewer district approval, if
there is no other option

o 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. 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.
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Element #12: Manage the Project

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, consider 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 the
County, 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 will not be permitted unless it is shown to the
satisfaction of the County that silt-laden runoff will be prevented
from leaving the site through a combination of the following:

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

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

Based on the information provided and/or local weather
conditions, the County may expand or restrict the seasonal
limitation on site disturbance. The County shall take enforcement
action — such as a notice of violation, administrative order, penalty,
or stop-work order under the following circumstances:

o 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

o Ifclearing and grading limits or erosion and sediment control
measures shown in the approved plan are not maintained.
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The following activities are exempt from the seasonal clearing and
grading limitations:

o Routine maintenance and necessary repair of erosion and
sediment control BMPs;

o 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

o Activities where there is 100 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 at least weekly and immediately
following any substantial rainfall event 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 that will disturb 1 acre or more and that
discharge stormwater to surface waters of the state, a Certified
Erosion and Sediment Control Lead shall be identified in the
Construction SWPPP and shall be onsite 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.
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. Maintaining an Updated Construction SWPPP:

The Construction SWPPP shall be retained onsite 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, Thurston County
or a 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.

2.3.3 Step 3 - Development and Implementation of the
Construction SWPPP

The Construction SWPPP must include all of the components specified in
Construction SWPPP Submittal Requirements (Section 2.2). Refer to the
checklist (Appendix II-C).

A plan showing the overall project, clearly delineating phase boundaries,
and estimating dates of construction, shall be part of any initial submittal.
Phased projects shall be completed in accordance with approved plans and
in accordance with phased development requirements placed upon the
development by the County. Phasing of projects does not reduce drainage
and erosion control requirements.

Submit three copies of the plan, bound, and 8.5 x 11 inches in size, with
the exception of required engineered drawing sheets which shall meet the
criteria established within this general Section 3.4.1. Where possible,
sheets shall be folded or rolled as small as possible, but not smaller than
8.5 x 11 inches.

Number all pages.

Detailed Components of SWPPP Narrative

Cover Sheet: The Construction SWPPP narrative will include a cover
sheet that includes:

. Project name
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o Applicant, and owner’s name, address, and telephone number
o Project engineer's name, address and telephone number

o Date of submittal

J Contact's name, address, and telephone number

J Contractor’s name, address and telephone number.

Table of Contents: Show the page number for each section of the report.
Show page numbers of appendices.

Project Engineer's Certification: For smaller projects, the SWPPP need
not be developed by a professional engineer. However, for more complex
projects where a Drainage Control Plan is also required or where the
SWPPP involves engineering calculations, the SWPPP must be developed
by a professional engineer licensed to practice in the State of Washington.
For projects where a PE is required, all plans and specifications,
calculations, certifications, “as-built” drawings, and all other submittals
which will become part of the permanent record of the project must be
dated and bear the project engineer's official seal and signature.

The Construction SWPPP shall contain a page with the project engineer's
seal with the following statement:

"I hereby state that this Construction SWPPP for

(name of project)
has been prepared by me or under my supervision and meets the
standard of care and expertise which is usual and customary in
this community for professional engineers. | understand that
Thurston County does not and will not assume liability for the
sufficiency, suitability, or performance of drainage facilities
prepared by me."”

Inspection Report: All projects required to have a Construction SWPPP
must conform to the inspection guidelines stated in Element 12: Manage
Project. In summary, site inspections shall be conducted by a person who
is knowledgeable in the principles and practices of ESC. For construction
sites that will disturb 1 acre or more and that discharge stormwater to
surface waters of the state, a Certified Erosion and Sediment Control Lead
(CESCL) shall be identified in the Construction SWPPP and Construction
SWPPP and shall be onsite or on-call at all times.

In addition, for complex projects where a Drainage Control Plan is
required or where the SWPPP involves engineering calculations, the
applicant shall have a professional engineer file with the County an
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Engineer's Inspection Report Form as shown in Appendix I-C before the
project is accepted by the County as complete. The report will consist of a
completed form and sufficient additional text to describe all factors
relating to the construction and operation of the system to meet treatment,
erosion control, detention/retention, flow control, and conveyance
requirements.

2.4 Construction SWPPP TESC Drawing Protocols

Where applicable, TESC drawings for the SWPPP shall conform to the
following drawing protocols:

2.4.1 Required Drawing Protocol

° All sheets will have a north arrow, scale, a benchmark reference,
the section, township, and range. Each set of drawings shall have a
legend to define map symbols.

o All lettering shall be one-tenth of an inch or greater. Existing spot
elevations will be no smaller than one-twentieth of an inch or
greater than one-tenth of an inch.

o All submittals shall be stamped, signed, and dated by a licensed
professional engineer prior to review by the County.

2.4.2 General Drawing Requirements

All drawings shall contain the following:

o Road alignments with 100-foot stationing, preferably increasing to
the north or east and reading from left to right; stationing at points
of curve, tangent, and intersection, with ties to section or quarter
corners or other established and monumented survey control points
to include at the intersection of any proposed road or roads and any
existing county road or state highway. All lettering shall be right

reading.

o Bearing on all centerlines.

o Curve data including radius, delta, and arc length on all horizontal
lines.

o Right-of-way, easement, tract lines, and dimensions for all existing

and proposed facilities, including proposed roads and intersecting
roads. The plans shall show properly dimensioned lot lines and lot
numbers, and locate and dimension all tract and easement areas.
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All topographic features within project limits and a sufficient area
beyond (50-ft minimum), to resolve questions of setback, slope,
drainage, access onto abutting property, and road continuations.

Existing contours and drainage basins and the direction of flow for
the different drainage areas. Contour intervals on the site plan
shall be at a minimum as follows:

Slope Contour Interval
(%) (feet)
0-15 2
16 —40 5
>40 10

Topography must be field verified for drainage easements and
conveyance systems. Contours shall extend a minimum of 50 feet
beyond property lines and extend sufficiently to depict existing
conditions. If survey is restricted to the project site due to lack of
legal access, contours shall be provided by other means; i.e.,
Thurston County Geodata, USGS, etc.

All ditch flow lines, all drainage structures with invert elevations,
utility locations, fences, structures, existing curbing and
approaches, pertinent trees and shrubbery, and other appurtenances
which would affect the construction of the project.

Identification of all existing public roads and adjoining
subdivisions when it is pertinent to the scope of the project.

Scale: 1 inch =20 feet or 1 inch = 50 feet (1 inch = 100 feet may
be used with prior county approval) for public facilities and roads
to be dedicated to the County.

Scale: 1 inch =50 feet for plats, 1 inch = 20 feet, 30 feet, or 40
feet for all others.

North arrow shall point to the top or to the left of the sheet.
Existing features will be ghosted or shaded.

A legend.
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2.4.3 Cover Sheet

J Any drawing sets submitted for review and acceptance by the
County containing three or more sheets shall have a cover sheet.

o The cover sheet shall be sheet one of the drawing set and contain
the following information:

o A simple vicinity map, with north arrow oriented to the top of
the sheet, showing project site, existing public road system and
any other pertinent information. Minimum scale shall be
4 inches = 1 mile.

o An overall site plan or location map showing the project site(s).
Road and stormwater drainage system network including its
connection to an existing public road or state highway. This
does not have to be to scale.

o The applicant,and project engineer’s, firm, name, address, and
telephone numbers, current owner, and parcel numbers.

o An index table of drawings.
o Title block descriptive of project.
2.4.4 General Drawing Site and/or Grading Plan Sheets

o In addition to the general drawing requirements the site and/or
grading plan sheets shall show the following:

o Proposed storm drainage and easements, tracts, drainage
facilities, all buffer and screening areas, offsite and onsite

existing drainage courses, delineated wetlands, and associated
buffers.

o Soil logs and soil log locations.
o Wells — existing and proposed.

o Topographic information including contour lines of the
property in its existing condition. County or U.S. Geological
Survey (USGS) topographic mapping must be field verified
and supplemented with additional field topographic
information when necessary to provide an accurate depiction of
the property.
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o Proposed grades.
o Property lines, parcel numbers and ownership.

o Contour intervals shall be as follows:

- Opercent <15 percent 2-foot contour interval
— 15 percent - 40 percent slope 5-foot contour interval
- 40 percent + slope 10-foot contour interval.

2.4.5 Plan and Profile Sheet

Show the following:

o Original ground line at 100-foot stations and at significant ground
breaks and topographic features, with accuracy to within 0.1 feet
on unpaved surface and 0.01 feet on paved surfaces.

o Typical roadway/storm drainage cross-sections when applicable.

o Existing and proposed drainage features, indicating direction of
flow, size, and kind of each drainage channel, pipe and structure.
The status of existing drainage structures must be clarified as
either, “existing-abandon" or “existing-remove.”

o Final surface and storm drain profile with stationing the same as
the site/grading plan sheets. Preferably reading from left to right,
to show stationing of points of curve, tangent, and intersection of
vertical curves, with elevations to 0.01 feet.

. Surface grade and vertical curve data; roads to be measured at
centerline.
J Datum and all bench mark information shall use established U.S.C.

and G.S. control or county bench marks when there is an existing
bench mark within one-half mile of the project.

o Vertical scale 1 inch =5 feet. Clarifying details may be drawn to a
convenient scale. Use 1 inch = 10 feet for vertical scale when
horizontal scale is at 1 inch = 100 feet.

o When roads end at a property line, the existing ground profile shall
be continued a minimum of 200 feet to show the proposed vertical
alignment is reasonable.

o When intersecting road profile grades have a difference of
1 percent or less, a vertical curve is not required. All other vertical
grade intersections will require a minimum 50-foot vertical curve.
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. Storm drainage text to be shown in profile only to avoid
duplication of text. Number of structure will be shown in the plan
and profile views. The following information shall be shown in
the profile view:

Type of structure

Structure number

Stationing/offsets (coordinates to be shown in the plan view)
Rim elevation

Invert elevations (in)

Invert elevations (out)

Pipe length, pipe size, material and slope (percent).

O O O O o0 o0 o

2.4.6  Detail Sheets
. All applicable standard notes.

o A minimum of two cross-sections of each retention/detention pond
showing original property lines, slope catch points, and all other
pertinent information to adequately construct the pond.

o Standard open conveyance system cross-sections, if applicable.
o Right-of-way cross-sections as required by the County.
o Construction recommendations from a soils report, if applicable.

2.4.7 Required Drawing Size

Drawings shall be 24x36 inches or 22x34 inches. Original sheets shall be
Mylar or photo Mylar.

2.4.8 Plans and Specifications

The most recently adopted editions of standard specifications and standard
plans Glossary in Volume I, Appendix I-A) shall be the standards for
all design and construction of drainage facilities not explicitly described
herein. In the event of a conflict between the standard specifications,
standard plans, and the manual, this manual shall prevail. When required
by the County, standard specifications and general provisions for
construction must be submitted with any road construction plans.
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Chapter 3 - Standards and Specifications for Best
Management Practices

Best Management Practices (BMPs) are activities, prohibitions of
practices, maintenance procedures, and structural and/or managerial
practices that, prevent or reduce the release of pollutants to the waters of
Washington State. This chapter contains standards and specifications for
temporary BMPs for use during the construction phase of a project.

Section 3.1 contains the standards and specifications for source control
BMPs.

Section 3.2 contains the standards and specifications for runoff
conveyance and treatment BMPs.

Standards for each BMP are divided into four sections:

Purpose

Conditions of Use

Design and Installation Specifications
Maintenance Standards

P

Note that “Conditions of Use” always refers to site conditions. As site
conditions change, BMPs must change to remain in compliance.

Information on streambank stabilization is available in the Integrated
Streambank Protection Guidelines, Washington State Department of Fish
and Wildlife, 2003.
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3.1

Source Control BMPs
3.1.1 BMP C101: Preserving Natural Vegetation
Purpose

To reduce erosion. Limiting site disturbance is the single most effective
method for reducing erosion. For example, conifers hold up to 50 percent
of all rain that falls on them during a storm, with the size of the storm
playing a large factor. As much as 30 percent of rain, on average, may
never reach the ground but is taken up by the tree or evaporates. The rain
held in the tree is released slowly to the ground after the storm.
Preserving natural vegetation is an important LID technique. It can help
protect water quality and preserve the natural hydrology of a site by
maintaining the infiltration capacity of soils, reducing impervious
surfaces, and reducing fertilizer and irrigation requirements required to
establish new vegetation.

Conditions of Use

o Preserve natural vegetation on steep slopes, near perennial and
intermittent watercourses or swales, and on building sites in
wooded areas.

o Where established native plants or ground cover are present, or
where underlying soils have good infiltrative properties (Natural
Resource Conservation Service Hydrologic Group A or B) they
should be preserved to the extent possible.

o At a minimum, the applicant shall comply with provisions for
native vegetation preservation and/or replacement as set forth in
applicable Thurston County Code including critical areas, zoning,
grading and forest practices.

Design and Installation Specifications

Natural vegetation can be preserved in natural clumps or as individual
trees, shrubs and vines.

The preservation of individual plants is more difficult because heavy
equipment is generally used to remove unwanted vegetation. The points
to remember when attempting to save individual plants are:

° Is the plant worth saving? Consider the location, species, size, age,
vigor, and the work involved.

o Fence or clearly mark areas around trees to be saved. Itis
preferable to keep ground disturbance at least outside the tree’s
dripline.
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Take the following steps to protect vegetation during construction:

o Map natural resource protection areas on all plans and delineate
these areas on the site with silt, construction, or other appropriate
fencing to protect soils and vegetation from construction damage.

o Meet and walk property with equipment operators to clarify
construction boundaries and limits of disturbance.

o Protect drainage areas during construction. If an area has any type
of channel or drainage swale that provides a hydrologic connection
to vegetation protection area(s), the channel must also be protected
throughout the construction phase by fencing and erosion control
measures to prevent untreated runoff from the construction site to
flow into the channel.

o Install signs and fences to identify and protect natural resource
protection areas.

o Protect trees and tree root systems using the following methods:

o Reduce soil compaction during the construction phase by
protecting critical tree root zones that extend beyond the trees
canopy or drip line. Determine the critical tree root zone using
the tree’s diameter breast height (6-inch diameter breast height
= 8-foot radius; 10-inch diameter breast height = 10-foot
radius, 30-inch diameter breast height = 45-foot radius%e
Figure 3.1).

o Prohibit excavation within the critical tree root zone.

o Prohibit stockpiling or disposal of excavated or construction
materials in vegetation retention areas to prevent contaminants
from damaging vegetation and soils.

o Avoid excavation or grade changes near trees designated for
protection. If raising the grade level around a tree, a dry rock
wall or rock well shall be constructed around the tree. The
diameter of this wall or well shall be at least equal to the
diameter of the tree canopy plus 5 feet.

o Restrict trenching in critical tree root zone areas.

o Prevent wounds to tree trunks and limbs during the
construction phase.

o Prohibit installation of impervious surfaces in critical root zone
areas. Where road or sidewalk surfaces are needed under a tree
canopy, use unmortared porous pavers or flagstone (rather than
concrete or asphalt) or bridging technique%e Figure 3.1).
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Diameter of trunk
measured 4.5 from
ground = 10 Critical
Root Zone = 10 radius

Critical Root Lone (CRZ)

Not to Scale

Figure 3.1.  Critical Root Zone (CRZ), in feet.
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o Prepare tree conservation areas to better withstand the stresses
of the construction phase by fertilizing, pruning, and mulching
around them well in advance of construction activities.

Problems that can be encountered with a few specific trees include:

° Maple, Dogwood, Red alder, Western hemlock, Western red cedar,
and Douglas fir do not readily adjust to changes in environment, so
take special care to protect these trees.

o The windthrow hazard of Pacific Silver Fir and Madrona is high,
while that of Western hemlock is moderate. The danger of
windthrow increases where dense stands have been thinned. Other
species (unless they are on shallow, wet soils less than 20 inches
deep) have a low windthrow hazard.

o Cottonwoods, maples, and willows have water-seeking roots that
can infiltrate and block sewer lines and drain fields. However,
these trees thrive in high moisture conditions that other trees would
not.

J Thinning operations in pure or mixed stands of Grand Fir, Pacific
Silver Fir, Noble Fir, Sitka Spruce, Western Red Cedar, Western
Hemlock, Pacific Dogwood, and Red Alder can cause serious
disease problems. Disease can become established through
damaged limbs, trunks, roots, and freshly cut stumps. Diseased
and weakened trees are also susceptible to insect attack.

Maintenance Standards

o Inspect flagged and/or fenced areas regularly to make sure flagging
or fencing has not been removed or damaged. If the flagging or
fencing has been damaged or visibility reduced, it shall be repaired
or replaced immediately and visibility restored.

o If tree roots have been exposed or injured, “prune” cleanly with an
appropriate pruning saw or lopers directly above the damaged
roots and recover with native soils. Treatment of sap flowing trees
(fir, hemlock, pine, soft maples) is not advised as sap forms a
natural healing barrier.
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3.1.2 BMP C252: Preservation of Upper Soil Structure
(Native Topsoil)

Purpose

Preservation of the existing upper soil horizon is critical to the success of
LID developments that maintain natural stormwater processes on the site.

Conditions of Use

o Native topsoil protection is critical in areas where infiltration or
dispersion facilities are proposed.

o On sites underlain by cemented till layers, which are nearly
impermeable, the upper soil horizon (native topsoil) processes the
majority of stormwater on the site. Therefore, it is necessary to
ensure that the existing depth of the upper soil horizon is either left
in place or removed and replaced during the grading process. For
soils removed and replaced on site, the soil amendment
requirements outlined in Section 3.1.8 must also be met.

. On sites underlain by outwash soils, the existing topsoil is not
usually as deep but is still necessary for preservation to provide
water quality treatment of runoff before infiltration into the
outwash soils.

o As required by the County.

Design and Installation Specifications

o Fence or clearly mark areas around soil areas that are to be
protected.
o In buildable areas where minimal excavation foundation systems

can be applied, existing top soils shall be left in place to the
greatest extent possible and shaped or feathered only with tracked
grading equipment not exceeding 650 pounds per square foot
machine loads. Where some re-grading is required, re-compaction
of placed materials, which may include topsoils free of vegetated
matter, shall be limited to the minimum densities required by the
foundation system engineering.

o In buildable areas of the site where conventional grading is
required, the areas requiring cuts shall have the upper native
topsoil removed and stockpiled for replacement to areas of the
development utilized for LID stormwater management (yards,
bioretention areas, interflow pathways, vegetated channels, or
degraded natural resource protection areas).
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o The depth of upper native topsoil required to be stockpiled and
replaced shall be the entire depth of the native topsoil horizon up to
a required maximum 3 feet.

. Over-excavation of cut sections are required if the cut is in a
location that will be utilized for LID stormwater management. Cut
to a depth that will allow replacement of stockpiled native topsoil
to the entire depth that was on the site post development, up to a
required maximum of 3 feet.

J Cut sections where native topsoil replacement is required shall
require ripping of any cemented till layers to a depth of 6 inches.
Subsequently, the replacement of stockpiled topsoil shall be
thoroughly mixed into the ripped till to provide a gradual transition
between the cemented till layer and the topsoil.

J Stockpiled topsoil shall be replaced in lifts no greater than 1 foot
deep and compacted by rolling to a density that matches existing
conditions.

J For any soils removed and replaced on site as described above, the
soil amendment requirements outlined in Section 3.1.8 must also
be met.

Maintenance Standards

o Inspect flagged and/or fenced areas regularly to make sure flagging
or fencing has not been removed or damaged. If the flagging or
fencing has been damaged or visibly reduced, it shall be repaired
or replaced immediately and visibly restored.
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3.1.3 BMP C102: Buffer Zones
Purpose

To provide a living filter to reduce soil erosion and runoff velocities.

Conditions of Use

Natural buffer zones are used along streams, wetlands, and other bodies of
water that need protection from erosion and sedimentation. Vegetative
buffer zones can protect natural swales and can be incorporated into
natural landscaping.

Do not use buffer zones as sediment treatment areas. These areas shall
remain completely undisturbed. The County may expand the buffer
widths temporarily to allow the use of the expanded area for removal of
sediment.

Design and Installation Specifications

o Preserving natural vegetation or plantings in clumps, blocks, or
strips is the easiest and most successful method.

o Leave all unstable steep slopes in natural vegetation.

o Mark clearing limits and keep all equipment and construction
debris out of the natural areas. High visibility plastic fencing is the
most effective method in protecting sensitive areas and buffers.
Wire-backed silt fence on steel posts is marginally effective.
Flagging alone is typically not effective.

J Keep all excavations outside the dripline of trees and shrubs.

J Do not push debris or extra soil into the buffer zone area because it
will cause damage from burying and smothering.

J Vegetative buffer zones for streams, lakes or other waterways shall
be established by the County or other state or federal permits or
approvals.

Maintenance Standards

o Inspect the area frequently to make sure flagging remains in place
and the area remains undisturbed.
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3.1.4 BMP C103: High Visibility Plastic Fence
Purpose

To: restrict clearing to approved limits, prevent disturbance of sensitive
areas and their buffers limit construction traffic to designated construction
entrances or roads, and protect areas where survey tape markers may not
provide adequate protection.

Conditions of Use

To establish clearing limits plastic fence may be used:

° At the boundary of sensitive areas, their buffers, and other areas
required to be left uncleared.

o As necessary to control vehicle access to and on the site.
Design and Installation Specifications

J High visibility plastic fence shall be composed of a high-density
polyethylene material and shall be at least 4 feet in height. Posts
for the fencing shall be steel or wood and placed every 6 feet on
center (maximum) or as needed to ensure rigidity. The fencing
shall be fastened to the post every 6 inches with a polyethylene tie.
On long continuous lengths of fencing, a tension wire or rope shall
be used as a top stringer to prevent sagging between posts. The
fence color shall be high visibility orange. The fence tensile
strength shall be 360 Ibs./ft. using the ASTM D4595 testing
method.

o Fences shall not be wired or stapled to trees.
Maintenance Standards

o If the fence has been damaged or visibility reduced, it shall be
repaired or replaced immediately and visibility restored.

July 2009
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3.1.5 BMP C105: Stabilized Construction Entrance
Purpose

To reduce the amount of sediment transported onto paved roads by
vehicles or equipment by constructing a stabilized pad of quarry spalls at
entrances to construction sites.

Conditions of Use

Construction entrances shall be stabilized wherever traffic will leave a
construction site and travel on paved roads or other paved areas within
1,000 feet of the site.

On large commercial, highway, and road projects, the designer should
include enough extra materials in the contract to allow for additional
stabilized entrances not shown in the initial Construction SWPPP. It is
difficult to determine exactly where access to these projects will take
place; additional materials will enable the contractor to install them where
needed.

Design and Installation Specifications

o %e Figure 3.2 for details. Note: the 100 foot minimum length of
the entrance shall be reduced to the maximum practicable size
when the size or configuration of the site does not allow the full
length (100 feet).

Driveway shall meet the
requirements of the
permitting agency

Itis recommended that
the entrance be
crowned so that runoff
drains off the pad

Install driveway culvert
if there is a roadside
ditch present

4"-8" quarry spalls

Geotextile

Provide full width of
ingress/egress area

Figure 3.2.  Stabilized Construction Entrance.
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A separation geotextile shall be placed under the spalls to prevent
fine sediment from pumping up into the rock pad. The geotextile
shall meet the following standards:

Grab Tensile Strength (ASTM D4751): 200 psi min.
Grab Tensile Elongation (ASTM D4632): 30% max.
Mullen Burst Strength (ASTM D3786-80a): 400 psi min.
AOS (ASTM D4751): 20-45 (U.S. standard sieve size).

O O O O

Hog fuel (wood-based mulch) may be substituted for (or combined
with) quarry spalls in areas that will not be used for permanent
roads. Hog fuel is generally less effective at stabilizing
construction entrances and should be used only at sites where the
traffic is very limited. Hog fuel is not recommended for entrance
stabilization in urban areas. The effectiveness of hog fuel is highly
variable and usually requires more maintenance than quarry spalls.
The inspector may require the use of quarry spalls at any time if
the hog fuel is not preventing sediment from being tracked onto
pavement, or if hog fuel is being carried onto pavement. Hog fuel
is prohibited in permanent roadbeds because organics in the
subgrade soils cause degradation of the subgrade support over
time.

Fencing (see BMPs C103) shall be installed as necessary to restrict
traffic to the construction entrance.

Whenever possible, the entrance shall be constructed on a firm,
compacted subgrade. This can substantially increase the
effectiveness of the pad and reduce the need for maintenance.

Maintenance Standards

Quarry spalls (or hog fuel) shall be added if the pad is no longer in
accordance with the specifications.

If the entrance is not preventing sediment from being tracked onto
pavement, then alternative measures to keep the streets free of
sediment shall be used. This may include an increase in the
dimensions of the entrance or the installation of a wheel wash.

Any sediment that is tracked onto pavement shall be removed by
shoveling or street sweeping. The sediment collected by sweeping
shall be removed or stabilized on site. The pavement shall not be
cleaned by washing down the street, except when sweeping is
ineffective and there is a threat to public safety. If it is necessary
to wash the streets, the construction of a small sump shall be
considered. The sediment would then be washed into the sump
where it can be controlled.

July 2009
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o Any quarry spalls loosened from the pad that end up on the
roadway shall be removed immediately.

o If vehicles are entering or exiting the site at points other than the
construction entrance(s), fencing%: BMP C103) shall be
installed to control traffic.

o Upon project completion and site stabilization, all construction
accesses intended as permanent access for maintenance shall be
permanently stabilized.
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3.1.6 BMP C106: Wheel Wash
Purpose

To reduce the amount of sediment transported onto paved roads by motor
vehicles.

Conditions of Use

When a stabilized construction entranca%e BMP C105) is not preventing
sediment from being tracked onto pavement.

J Wheel washing is an effective BMP when installed with careful
attention to topography. However, a wheel wash can be
detrimental if installed at the top of a slope abutting a right-of-way
where water from the dripping truck can run unimpeded into the
street, for example.

o Pressure washing combined with an adequately sized and surfaced
pad with direct drainage to a large 10-foot x 10-foot sump can be
very effective.

Design and Installation Specifications

Suggested details are shown in Figure 3.3. A minimum of 6 inches of
asphalt treated base (ATB) over crushed base material or 8 inches over a
good subgrade is recommended to pave the wheel wash.

Use a low clearance truck to test wheel wash clearance before paving.
Either a belly dump or lowboy will work well.

Keep the water level from 12 to 14 inches deep to avoid damage to truck
hubs and filling the truck tongues with water.

Midpoint spray nozzles are only needed in extremely muddy conditions.

Design wheel wash systems with a small grade change (6 to 12 inches for
a 10-foot-wide pond) to allow sediment to flow to the low side of pond to
help prevent re-suspension of sediment. Install a drainpipe with a 2- to
3-foot riser on the low side of the pond to allow for easy cleaning and
refilling. Polymers may be used to promote coagulation and flocculation
in a closed-loop system.

Maintenance Standards

The wheel wash should start each day with fresh water.

July 2009
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Change the wash water a minimum of once per day. On large earthwork
jobs where more than 10 to 20 trucks per hour are expected, the wash
water will need to be changed more often.

Wheel wash or tire bath wastewater shall be controlled by pumping back
on site to an approved infiltration facility, or otherwise must be prevented
from discharging into systems tributary to state surface waters. Options
include discharge to the sanitary sewer, or discharge to an approved offsite
treatment system. For discharges to the sanitary sewer, permits must be
obtained from LOTT or local sewer service provider.
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Notes:
. Asphalt construction entrance 6 in. asphalt treated base (ATB).
. 3-inch trash pump with floats on the suction hose.
. Midpoint spray nozzles, if needed.

. 6-inch sewer pipe with butterfly valves. Bottom one is a drain. Locate top pipe’s invert 1 foot above bottom of wheel

wash.
. 8 foot x 8 foot sump with 5 feet of catch. Build so can be cleaned with trackhoe.
. Asphalt curb on the low road side to direct water back to pond.
. 6-inch sleeve under road.
. Ball valves.
. 15 foot. ATB apron to protect ground from splashing water.

Figure 3.3. Wheel Wash.
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3.1.7 BMP C107: Construction Road/Parking Area
Stabilization

Purpose
To reduce erosion caused by construction traffic or runoff.
Conditions of Use

o Roads or parking areas shall be stabilized wherever they are
constructed, whether permanent or temporary, for use by
construction traffic.

° Fencingiﬁe BMP C103) shall be installed, if necessary, to limit
the access of vehicles to only those roads and parking areas that are
stabilized.

Design and Installation Specifications

o On areas that will receive asphalt, install the first lift as soon as
possible.

o A 6-inch depth of 2- to 4-inch crushed rock, gravel base, or
crushed surfacing base course shall be applied immediately after
grading or utility installation. A 4-inch course of asphalt treated
base (ATB) may also be used, or the road/parking area may be
paved. It may also be possible to use cement or calcium chloride
for soil stabilization. If cement or cement kiln dust is used for
roadbase stabilization, pH monitoring and BMPs are necessary to
evaluate and minimize the effects on stormwater. If the area will
not be used for permanent roads, parking areas, or structures, a
6-inch depth of hog fuel may also be used, but this is likely to
require more maintenance. Whenever possible, construction roads
and parking areas shall be placed on a firm, compacted subgrade.

. Temporary road gradients shall not exceed 15 percent. Roadways
shall be carefully graded to drain. Drainage ditches shall be
provided on each side of the roadway in the case of a crowned
section, or on one side in the case of a super-elevated section.
Drainage ditches shall be directed to a sediment control BMP.

o Rather than relying on ditches, it may also be possible to grade the
road so that runoff sheet-flows into a heavily vegetated area with a
well-developed topsoil. Landscaped areas are not adequate. If this
area has at least 50 feet of vegetation, then it is preferable to use
the vegetation to treat runoff, rather than a sediment pond or trap.
The 50 feet shall not include wetlands. If runoff is allowed to
sheetflow through adjacent vegetated areas, it is vital to design the
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roadways and parking areas so that no concentrated runoff is
created.

Storm drain inlets shall be protected to prevent sediment-laden
water entering the storm drain system%e BMP C220).

Maintenance Standards

Inspect stabilized areas regularly, especially after large storm
events.

Crushed rock, gravel base, hog fuel, etc. shall be added as required
to maintain a stable driving surface and to stabilize any areas that
have eroded.

Following construction, these areas shall be restored to pre-
construction condition or better to prevent future erosion.

July 2009
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3.1.8

BMP C120: Temporary and Permanent Seeding

Purpose

To reduce erosion by stabilizing exposed soils. A well-established
vegetative cover is one of the most effective methods of reducing erosion.

Conditions of Use

Seeding shall be used throughout the project on disturbed areas
that have reached final grade or that will remain unworked for
more than 30 days.

Install channels that will be vegetated before major earthwork and
hydroseed them with a bonded fiber matrix. The vegetation should
be well established before water is allowed to flow in the ditch.
With channels that will have high flows, install erosion control
blankets over the hydroseed. If vegetation cannot be established
from seed before water is allowed in the ditch, sod shall be
installed in the bottom of the ditch over hydromulch and blankets.

Retention/detention ponds shall be seeded as required.

Mulch is required at all times because it protects seeds from heat,
moisture loss, and transport due to runoff.

All disturbed areas shall be reviewed in late August to early
September and all seeding should be completed by the end of
September. Otherwise, vegetation will not establish itself enough
to provide more than average protection.

At final site stabilization, all disturbed areas not otherwise
vegetated or stabilized shall be seeded and mulched. Final
stabilization means the completion of all soil disturbing activities
at the site and the establishment of a permanent vegetative cover,
or equivalent permanent stabilization measures (such as pavement,
riprap, gabions or geotextiles) which will prevent erosion.

Design and Installation Specifications

Seeding should be done during those seasons most conducive to
growth and will vary with the climate conditions of the region.
Local experience should be used to determine the appropriate
seeding periods.

The optimum seeding windows for western Washington are
April 1 through June 30 and September 1 through October 1.
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Seeding that occurs between July 1 and August 30 requires
irrigation until 75 percent grass cover is established. Seeding that
occurs between October 1 and March 30 will require a mulch or
plastic cover until 75 percent grass cover is established.

To prevent seed from being washed away, confirm that all required
surface water control measures have been installed.

The seedbed should be firm and rough. All soil shall be roughened
regardless of slope. If compaction is required for engineering
purposes, slopes must be track walked before seeding.
Backblading or smoothing of slopes greater than 4:1 is not allowed
if they are to be seeded.

New and more effective restoration-based landscape practices rely
on deeper incorporation than that provided by a simple single-pass
rototilling treatment. Wherever practical, initially rip the subgrade
to improve long-term permeability, infiltration, and water inflow
qualities. At a minimum, permanent areas shall use soil
amendments to achieve organic matter and permeability
performance defined in engineered soil/landscape systems. For
systems that are deeper than 8 inches, perform the rototilling
process in multiple lifts, or the prepared soil system shall be
prepared properly and then placed to achieve the specified depth.

Organic matter is the most appropriate form of “fertilizer” because
it provides nutrients (including nitrogen, phosphorus, and
potassium) in the least water-soluble form. A natural system
typically releases 2 to 10 percent of its nutrients annually.
Chemical fertilizers have since been formulated to simulate what
organic matter does naturally.

In general, 10-4-6 N-P-K (nitrogen-phosphorus-potassium)
fertilizer can be used at a rate of 90 pounds per acre. Slow-release
fertilizers should always be used because they are more efficient
and have fewer environmental impacts. It is recommended that
areas being seeded for final landscaping conduct soil tests to
determine the exact type and quantity of fertilizer needed. This
will prevent the over-application of fertilizer. Fertilizer should not
be added to the hydromulch machine and agitated more than

20 minutes before it is to be used. If agitated too much, the slow-
release coating is destroyed.

There are numerous products available on the market that take the
place of chemical fertilizers. These include several with seaweed
extracts that are beneficial to soil microbes and organisms. If
100 percent cottonseed meal is used as the mulch in hydroseed,
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chemical fertilizer may not be necessary. Cottonseed meal is a
good source of long-term, slow-release, available nitrogen.

o Hydroseed applications shall include a minimum of 1,500 pounds
per acre of mulch with 3 percent tackifier, along with the seed and
fertilizer. Mulch can be 100 percent cottonseed meal, wood fibers,
recycled cellulose, hemp, kenaf, compost, or blends of these.
Tackifier shall be plant-based (such as guar or alpha plantago) or
chemical-based (such as polyacrylamide or polymers). Any mulch
or tackifier product used shall be installed per manufacturer’s
instructions.

o Mulch is always required for seeding. Mulch can be applied on
top of the seed or simultaneously by hydroseeding.

o On steep slopes, use bonded fiber matrix (BFM) or mechanically
bonded fiber matrix (MBFM) products. BFM/MBFM products are
applied at a minimum rate of 3,000 pounds per acre of mulch with
approximately 10 percent tackifier. Application is made so that a
minimum of 95 percent soil coverage is achieved. Numerous
products are available commercially and should be installed per
manufacturer’s instructions. Most products require 24 to 36 hours
to cure before a rainfall and cannot be installed on wet or saturated
soils. Generally, these products come in 40 to 50 pound bags and
include all necessary ingredients except for seed and fertilizer.

BFMs and MBFMs have some advantages over blankets,
including:

o No surface preparation required
o Can be installed via helicopter in remote areas

o Onslopes steeper than 2.5:1, blanket installers may need to be
roped and harnessed for safety

o BFMs and MBFMs are at least $1,000 per acre cheaper to
install.

In most cases, the shear strength of blankets is not a factor when
used on slopes, only when used in channels. BFMs and MBFMs
are good alternatives to blankets in most situations where
vegetation establishment is the goal.

o When installing seed via hydroseeding operations, only about
1/3 of the seed actually ends up in contact with the soil surface.
This reduces the ability to establish a good stand of grass
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quickly. One way to overcome this is to increase seed
quantities by up to 50 percent.

o Vegetation establishment can also be enhanced by dividing the
hydromulch operation into two phases:

— Phase 1 — Install all seed and fertilizer with 25 to
30 percent mulch and tackifier onto soil in the first lift;

— Phase 2 — Install the rest of the mulch and tackifier over
the first lift.

An alternative is to install the mulch, seed, fertilizer, and tackifier
in one lift. Then, spread or blow straw over the top of the
hydromulch at a rate of about 800 to 1,000 pounds per acre. Hold
straw in place with a standard tackifier. Both of these approaches
will increase cost moderately but will greatly improve and enhance
vegetative establishment. The increased cost may be offset by the
reduced need for:

o Irrigation
o Reapplication of mulch
o Repair of failed slope surfaces.

This technique works with standard hydromulch (1,500 pounds per
acre minimum) and BFM/MBFMs (3,000 pounds per acre
minimum).

Areas to be permanently landscaped shall provide a healthy topsoil
that reduces the need for fertilizers, improves overall topsoil
quality, provides for better vegetal health and vitality, improves
hydrologic characteristics, and reduces the need for irrigation.

This can be accomplished in a number of ways:

o Recent research has shown that the best method to improve till
soils is to amend these soils with compost. The optimum
mixture is approximately two parts soil to one part compost.
This equates to 4 inches of compost mixed to a depth of
12 inches in till soils. Increasing the concentration of compost
beyond this level can have negative effects on vegetal health,
while decreasing the concentrations can reduce the benefits of
amended soils. Please note: The compost shall meet
specifications for Grade A quality compost in Ecology
Publication 94-038.

o Other soils, such as gravel or cobble outwash soils, may require
different approaches. Organics and fines easily migrate
through the loose structure of these soils. Therefore, the
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importation of at least 6 inches of quality topsoil, underlain by
some type of filter fabric to prevent the migration of fines, may
be more appropriate for these soils.

o Areas that already have good topsoil, such as undisturbed

areas, do not require soil amendments.

o Areas that will be seeded only and not landscaped may need
compost or meal-based mulch included in the hydroseed in order to
establish vegetation. Replace native topsoil on the disturbed soil
surface before application.

o Seed installed as a temporary measure may be installed by hand if
it will be covered by straw, mulch, or topsoil. Seed installed as a
permanent measure may be installed by hand on small areas
(usually less than 1 acre) that will be covered with mulch, topsoil,

or erosion blankets. The seed mixes listed below include

recommended mixes for both temporary and permanent seeding.
These mixes, with the exception of the wetland mix, shall be
applied at a rate of 120 pounds per acre. This rate can be reduced
if soil amendments or slow-release fertilizers are used. Consult
local suppliers or the Thurston County Conservation District for
recommendations because the appropriate mix depends on a
variety of factors, including location, exposure, soil type, slope,
and expected foot traffic. Alternative seed mixes approved by the

County may be used.

Table 3.1 represents the standard mix for those areas where just a
temporary vegetative cover is required.

Table 3.1. Temporary Erosion Control Seed Mix.
% % %
Weight | Purity Germination

Chewings or annual blue grass 40 98 90
Festuca rubra var. commutata or Poa anna
Perennial rye 50 98 90
Lolium perenne
Redtop or colonial bentgrass 5 92 85
Agrostis alba or Agrostis tenuis
White dutch clover 5 98 90
Trifolium repens

Table 3.2 provides just one recommended possibility for
landscaping seed.
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Table 3.2. Landscaping Seed Mix.
% % %
Weight | Purity | Germination
Perennial rye blend 70 98 90
Lolium perenne
Chewings and red fescue blend 30 98 90
Festuca rubra var. commutata or Festuca rubra

This turf seed mix in Table 3.3 is for dry situations where there is
no need for much water. The advantage is that this mix requires

very little maintenance.

Table 3.3. Low-Growing Turf Seed Mix.
% % %
Weight | Purity Germination

Dwarf tall fescue (several varieties) 45 98 90
Festuca arundinacea var.
Dwarf perennial rye (Barclay) 30 98 90
Lolium perenne var. barclay
Red fescue 20 98 90
Festuca rubra
Colonial bentgrass 5 98 90
Agrostis tenuis

Table 3.4 presents a mix recommended for bioswales and other

intermittently wet areas.

Table 3.4. Bioswale Seed Mix.
% % %
Weight | Purity Germination

Tall or meadow fescue 75-80 98 90
Festuca arundinacea or Festuca elatior
Seaside/Creeping bentgrass 10-15 92 85
Agrostis palustris
Redtop bentgrass 5-10 90 80
Agrostis alba or Agrostis gigantea

? Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

The seed mix shown in Table 3.5 is a recommended low-growing,
relatively non-invasive seed mix appropriate for very wet areas
that are not regulated wetlands. Other mixes may be appropriate,
depending on the soil type and hydrology of the area. Recent

research suggests that bentgrass (agrostis sp.) should be
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emphasized in wet-area seed mixes. Apply this mixture at a rate of
60 pounds per acre.

Table 3.5. Wet Area Seed Mix.

% % %
Weight | Purity Germination

Tall or meadow fescue 60-70 98 90
Festuca arundinacea or Festuca elatior
Seaside/Creeping bentgrass 10-15 98 85
Agrostis palustris
Meadow foxtail 10-15 90 80
Alepocurus pratensis
Alsike clover 1-6 98 90
Trifolium hybridum
Redtop bentgrass 1-6 92 85
Agrostis alba

* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

The meadow seed mix in Table 3.6 is recommended for areas that
will be maintained infrequently or not at all and where native plant
colonization is desired. Likely applications include rural road and
utility right-of-way. Seeding should take place in September or
very early October in order to obtain adequate establishment prior
to the winter months. The appropriateness of clover in the mix
may need to be considered, as this can be a fairly invasive species.
If the soil is amended, the addition of clover may not be necessary.

Table 3.6. Meadow Seed Mix.

% % %
Weight | Purity Germination
Redtop or Oregon bentgrass 20 92 85
Agrostis alba or Agrostis oregonensis
Red fescue 70 98 90
Festuca rubra
White dutch clover 10 98 90

Trifolium repens

Maintenance Standards

Any seeded areas that fail to establish at least 80 percent cover
(100 percent cover for areas that receive sheet or concentrated
flows) shall be reseeded. If reseeding is ineffective, an alternate
method, such as sodding, mulching, or nets/blankets shall be used.
If winter weather prevents adequate grass growth, this time limit
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may be relaxed at the discretion of the County when sensitive areas
would otherwise be protected.

o After adequate cover is achieved, any areas that experience erosion
shall be reseeded and protected by mulch. If the erosion problem
is drainage related, the problem shall be fixed and the eroded area
reseeded and protected by mulch.

o Seeded areas shall be supplied with adequate moisture, but not to
the extent that it causes runoff.
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3.1.9 BMP C121: Mulching
Purpose

To provide immediate temporary protection from erosion. Mulch also
enhances plant establishment by conserving moisture and holding
fertilizer, seed, and topsoil in place, and moderating soil temperatures.
There is an enormous variety of mulches, but only the most common types
are discussed in this section.

Conditions of Use

As a temporary cover measure, use mulch:

. On disturbed areas that require cover measures for less than

30 days.
o As a cover for seed during the wet season and hot summer months.
o During the wet season on slopes steeper than 3H:1V with more

than 10 feet of vertical relief.

Mulch may be applied at any time of the year and must be refreshed
periodically.

Design and Installation Specifications

For mulch materials, application rates, and specifications, see Table 3.7.
Note: Thicknesses may be increased for disturbed areas in or near
sensitive areas or other areas highly susceptible to erosion.

Mulch used within the ordinary high-water mark of surface waters should
be selected to minimize potential flotation of organic matter. Composted
organic materials have higher specific gravities (densities) than straw,
wood, or chipped material.

Maintenance Standards

° The thickness of the cover must be maintained.

. Any areas that experience erosion shall be remulched and/or
protected with a net or blanket. If the erosion problem is drainage
related, then the problem shall be fixed and the eroded area
remulched.
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Table 3.7. Mulch Standards and Guidelines.
Mulch Material Quality Standards Application Rates Remarks
Straw Air-dried; free from 2 to 3 inches Cost-effective when applied with adequate
undesirable seed and coarse | thick; 5 bales per | thickness. Hand-application requires greater
material. 1,000 sfor 2 to thickness than blown straw. Straw thickness
3 tons per acre may be reduced by half when used in
conjunction with seeding. In windy areas, straw
must be held in place by crimping, using a
tackifier, or covering with netting. Blown straw
always has to be held in place with a tackifier
since light winds will blow it away. Straw,
however, has several deficiencies to consider
when selecting mulch materials. It often
introduces and/or encourages the propagation of
weed species and has no significant long-term
benefits. Use straw only if mulches with long-
term benefits are unavailable. It also shall not
be used within the ordinary high-water elevation
of surface waters (due to flotation).
Hydromulch No growth inhibiting Approximately Shall be applied with hydromulcher. Shall not
factors. 25 to 30 Ibs per be used without seed and tackifier unless the
1,000 sfor 1,500 | application rate is at least doubled. Fibers
to 2,000 lbs per longer than about 3/4 to 1 inch clog hydromulch
acre equipment. Keep fibers to less than 3/4 inch.
Composted No visible water or dust 2-inch thick Increase thickness to 3 inches to improve
Mulch and during handling. Must be minimum,; effectiveness. Excellent mulch for protecting
Compost purchased from supplier approximately final grades until landscaping, because it can be
with Solid Waste Handling | 100 tons per acre | directly seeded or tilled into soil as an
Permit (unless exempt). (approximately amendment. Composted mulch has a coarser
800 Ibs per yard) | size gradation than compost. It is more stable
and practical to use in wet areas and during
rainy weather conditions.
Chipped Site Average size shall be 2-inch minimum | A cost-effective way to dispose of debris from
Vegetation several inches. Gradations | thickness clearing and grubbing, and eliminates problems
from fines to 6 inches in associated with burning. Should not be used on
length for texture, variation, slopes above about 10 percent because of its
and interlocking properties. tendency to be transported by runoff. Not
recommended within 200 feet of surface waters.
If seeding is expected shortly after mulch, the
decomposition of the chipped vegetation may tie
up nutrients important to grass establishment.
Wood-based No visible water or dust 2 inches thick; Often called “hog or hogged fuel.” It is usable
Mulch during handling. Must be approximately as a material for Stabilized Construction
purchased from a supplier | 100 tons per acre | Entrances (BMP C105) and as a mulch. The use
with a Solid Waste (approximately of mulch ultimately improves the organic matter

Handling Permit or one
exempt from solid waste
regulations.

800 Ibs. per cubic
yard)

in the soil. Special caution is advised regarding
the source and composition of wood-based
mulches. Its preparation typically does not
provide any weed seed control, so evidence of
residual vegetation in its composition or known
inclusion of weed plants or seeds should be
monitored and prevented (or minimized).
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3.1.10 BMP C122: Nets and Blankets
Purpose

To prevent erosion and hold seed and mulch in place on steep slopes and
in channels so that vegetation can become well established. Some nets
and blankets can permanently reinforce turf to protect drainage ways
during high flows. Nets (commonly called matting) are strands of material
woven into an open but high-tensile strength net (for example, coconut
fiber matting). Blankets are strands of material that are not tightly woven
but form a layer of interlocking fibers, typically held together by a
biodegradable or photodegradable netting (for example, excelsior or straw
blankets). Blankets generally have lower tensile strength than nets, but
cover the ground more completely. Coir (coconut fiber) fabric comes as
both nets and blankets.

Conditions of Use

Use erosion control nets and blankets:

o To aid permanent vegetated stabilization of slopes 2H:1V or
greater and with more than 10 feet of vertical relief.

o For drainage ditches and swales. Using netting or blankets in
drainage ditches and swales can protect bare soil from channelized
runoff until vegetation is established. Nets and blankets can also
capture a large amount of sediment due to their open, porous
structure. Synthetic nets and blankets can permanently stabilize
channels and may provide a cost-effective, environmentally
preferable alternative to riprap. 100 percent synthetic blankets
manufactured for use in ditches can be easily reused as temporary
ditch liners.

Disadvantages of blankets include:
o Surface preparation required

o On slopes steeper than 2.5:1, blanket installers may need to be
roped and harnessed for safety

o They cost at least $4,000 to 6,000 per acre installed.
Advantages of blankets include:
o Can be installed without mobilizing special equipment

o Can be installed by anyone with minimal training
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Can be installed in stages or phases as the project progresses

Seed and fertilizer can be hand-placed by the installers as they
progress down the slope

Can be installed in any weather

There are numerous types of blankets that can be designed with
various parameters in mind. Those parameters include: fiber
blend, mesh strength, longevity, biodegradability, cost, and
availability.

Design and Installation Specifications

%e Figures 3.4 and 3.5 for typical orientation and installation of

blankets used in channels and as slope protection. All blankets
must be installed using manufacturer’s installation instructions.

Installation is critical to the effectiveness of these products. If
good ground contact is not achieved, runoff can concentrate under
the product, resulting in significant erosion.

Installing Blankets on Slopes:
o Complete final grade and track walk up and down the slope.
o Install hydromulch with seed and fertilizer.

o Dig a small trench, approximately 12 inches wide by 6 inches
deep along the top of the slope.

o Install the leading edge of the blanket into the small trench and
staple approximately every 18 inches. Staples are metal,
”U”-shaped, and a minimum of 6 inches long. Longer staples
are used in sandy soils. Biodegradable stakes are available.

o Roll the blanket slowly down the slope as installer walks
backwards. The blanket rests against the installer’s legs.
Staples are installed as the blanket is unrolled. It is critical that
the proper staple pattern is used for the blanket being installed.
Do not allow the blanket to roll down the slope on its own as
this stretches the blanket making it impossible to maintain soil
contact. In addition, do not walk on the blanket after it is in
place.

July 2009

Volume Il — Construction Stormwater Pollution Prevention 3-29


AllenP
Accepted

AllenP
Accepted


THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Initial Channel Anchor Trench Intermittent Check Slot

NOTES:
1. Check slots to be constructed per manufacturers specifications.
2. Staking or stapling layout per manufacturers specifications.

Figure 3.4. Channel Installation.

Slope surface shall be smooth before
placement for proper soil contact. If there is a berm at the

Stali " top of slope, anchor
apling patiern as per ) xR upslope of the berm.
manufacturer’s recommendations.

Min. 2*

Anchor in 6"x6" min. Trench
and staple at 12" intervals.

Min. 6" overlap.

Staple overlaps
max. 5" spacing.

Bring material down to a level area, turn
Do not stretch blankets/mattings tight - the end under 4" and staple at 12" intervals.
allow the rolls to mold to any irregularities.

For slopes less than 3H:1V, rolls Lime, fertilize, and seed before installation.
may be placed in horizontal strips. Planting of shrubs, trees, etc. Should occur
after installation.

Figure 3.5. Slope Installation.
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o Ifthe blanket is not long enough to cover the entire slope
length, the trailing edge of the upper blanket shall overlap the
leading edge of the lower blanket and be stapled. On steeper
slopes, install this overlap in a small trench, staple it, and cover
it with soil.

J A wide variety of products is available. Therefore, it is critical that
the design engineer consults the manufacturer's information and
that a site visit takes place in order to ensure that the product
specified is appropriate. Information is also available at the
following web sites:

o WSDOT:
http://www.wsdot.wa.gov/eesc/environmental/

o Texas Transportation Institute:
w http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/conte
nts.htm

. Jute matting must be used in conjunction with mulch (BMP C121).
Excelsior, woven straw blankets and coir (coconut fiber) blankets
may be installed without mulch. There are many other types of
erosion control nets and blankets on the market that may be
appropriate in certain circumstances.

o In general, most nets require mulch in order to prevent erosion
because of their open structure. Blankets typically do not require
mulch because they normally provide complete protection of the
surface.

o Extremely steep, unstable, wet, or rocky slopes are often
appropriate locations for use of synthetic blankets, as are
riverbanks, beaches and other high-energy environments. If
synthetic blankets are used, hydromulch the soil first.

o 100 percent biodegradable blankets are available for use in
sensitive areas. These organic blankets are usually held together
with a paper or fiber mesh and stitching which can last up to a
year.

o Most netting used with blankets is photodegradable, meaning they
break down under sunlight (not UV stabilized). However, this
process can take months or years even under bright sun. Once
vegetation is established, sunlight does not reach the mesh. It is
not uncommon to find non-degraded netting still in place several
years after installation. This can be a problem if maintenance
requires the use of mowers or ditch cleaning equipment. In
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addition, birds and small animals can become trapped in the
netting.

Maintenance Standards

o Good contact with the ground must be maintained, and erosion
must not occur beneath the net or blanket.

o Any areas of the net or blanket that are damaged or not in close
contact with the ground shall be repaired and stapled.

o If erosion occurs due to poorly controlled drainage, the problem
shall be fixed and the eroded area protected.
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3.1.11 BMP C123: Plastic Covering
Purpose

To provide immediate, short-term erosion protection of slopes and
disturbed areas.

Conditions of Use

o Plastic covering may be used on disturbed areas that require cover
measures for less than 30 days, except as stated below.

o Plastic is particularly useful for protecting cut and fill slopes and
stockpiles, but the rapid breakdown of most polyethylene sheeting
makes it unsuitable for long-term (greater than 6 months)
applications.

J Clear plastic sheeting can be used over newly-seeded areas to
create a greenhouse effect and encourage grass growth if the
hydroseed was installed too late in the season to establish
75 percent grass cover, or if the wet season started earlier than
normal. Clear plastic should not be used for this purpose during
the summer months because the resulting high temperatures can
kill the grass.

o Due to rapid runoff caused by plastic sheeting, this method shall
not be used upslope of areas that might be adversely impacted by
concentrated runoff. Such areas include steep and/or unstable
slopes.

J Plastic sheeting requires close monitoring and frequent
maintenance to ensure proper performance. Water quality
standards must be met at all times.

o While plastic is inexpensive to purchase, the added cost of
installation, maintenance, removal, and disposal make this an
expensive material, up to $1.50-2.00 per square yard.

o Whenever plastic is used to protect slopes, water collection
measures must be installed at the base of the slope. These
measures include plastic-covered berms, channels, and pipes used
to covey clean rainwater away from bare soil and disturbed areas.
At no time is clean runoff from a plastic covered slope to be mixed
with dirty runoff from a project.

o Other uses for plastic include:
o Temporary ditch liner

o Pond liner in temporary sediment pond
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o Liner for bermed temporary fuel storage area if plastic is not
reactive to the type of fuel being stored

o Emergency slope protection during heavy rains

o Temporary drainpipe (“elephant trunk’) used to direct water.
Design and Installation Specifications
o Plastic slope cover must be installed as follows:

o Run plastic up and down slope, not across slope

o Plastic may be installed perpendicular to a slope if the slope
length is less than 10 feet

o Minimum of 8-inch overlap at seams
o Tape all seams on long or wide slopes, or slopes subject to
wind

o Place plastic into a small (12-inch wide by 6-inch deep) slot
trench at the top of the slope and backfill with soil to keep
water from flowing underneath

o Place sand filled burlap or geotextile bags every 3 to 6 feet
along seams and pound a wooden stake through each to hold
them in place

o Inspect plastic for rips, tears, and open seams regularly and
repair immediately. This prevents high velocity runoff from
contacting bare soil which causes extreme erosion.

o Sandbags may be lowered into place tied to ropes. However,
all sandbags must be staked in place.

o Plastic sheeting shall have a minimum thickness of
0.06 millimeters.

o If erosion at the toe of a slope is likely, a gravel berm, riprap, or
other suitable protection shall be installed at the toe of the slope in
order to reduce the velocity of runoff.

Maintenance Standards
o Torn sheets must be replaced and open seams repaired.

o If the plastic begins to deteriorate due to ultraviolet radiation, it
must be completely removed and replaced.

J When the plastic is no longer needed, it shall be completely
removed.
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3.1.12 BMP C124: Sodding
Purpose

To establish permanent turf for immediate erosion protection and stabilize
drainage ways where concentrated overland flow will occur.

Conditions of Use

Sodding may be used in the following areas:

o Disturbed areas that require short-term or long-term cover.
o Disturbed areas that require immediate vegetative cover.
o All waterways that require vegetative lining. Waterways may also

be seeded rather than sodded, and protected with a net or blanket.

Design and Installation Specifications

Sod shall be free of weeds, of uniform thickness (approximately 1 inch
thick), and shall have a dense root mat for mechanical strength.

The following steps are recommended for sod installation:

J Shape and smooth the surface to final grade in accordance with the
approved grading plan. The swale needs to be overexcavated 4 to
6 inches below design elevation to allow room for placing soil
amendment and sod.

o Amend 4 inches (minimum) of compost into the top 8 inches of the
soil if the organic content of the soil is less than ten percent or the
permeability is less than 0.6 inches per hour. Compost used shall
meet Ecology publication 94-038 specifications for Grade A
quality compost.

J Fertilize according to the supplier's recommendations.

° Work lime and fertilizer 1 to 2 inches into the soil, and smooth the
surface.

o Lay strips of sod beginning at the lowest area to be sodded and

perpendicular to the direction of water flow. Wedge strips
securely into place. Square the ends of each strip to provide for a
close, tight fit. Stagger joints at least 12 inches. Staple on slopes
steeper than 3H:1V. Staple the upstream edge of each sod strip.

o Roll the sodded area and irrigate.
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o When sodding is carried out in alternating strips or other patterns,
seed the areas between the sod immediately after sodding.

Maintenance Standards

If the grass is unhealthy, the cause shall be determined and appropriate
action taken to reestablish a healthy groundcover. If it is impossible to
establish a healthy groundcover due to frequent saturation, instability, or
some other cause, the sod shall be removed, the area seeded with an
appropriate mix, and protected with a net or blanket.
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3.1.13 BMP C125: Topsoiling
Purpose

To provide a suitable growth medium for final site stabilization with
vegetation.

While not a permanent cover practice, topsoiling is an integral component
of providing permanent cover in areas with an unsuitable soil surface for
plant growth. Native soils and disturbed soils that have been organically
amended not only retain much more stormwater, but also serve as
effective biofilters for urban pollutants and, by supporting more vigorous
plant growth, reduce the water, fertilizer and pesticides needed to support
installed landscapes. Topsoil does not include any subsoils but only the
material from the top several inches including organic debris.

Conditions of Use

o Leave native soils undisturbed as much as possible. Restore native
soils disturbed during clearing and grading as much as possible, to
a condition where moisture-holding capacity is equal to or better
than the original site conditions. This criterion can be met by
using onsite native topsoil, incorporating amendments into onsite
soil, or importing blended topsoil.

o Topsoiling is a required procedure when establishing vegetation on
shallow soils, and soils of critically low pH (high acid) levels.

o Stripping of existing, properly functioning soil system and
vegetation for the purpose of topsoiling during construction is not
acceptable. If an existing soil system is functioning properly it
shall be preserved in its undisturbed and uncompacted condition.

o Depending on where the topsoil comes from, or what vegetation
was on site before disturbance, invasive plant seeds may be
included and could cause problems for establishing native plants,
landscaped areas, or grasses.

o Topsoil from the site will contain mycorrhizal bacteria that are
necessary for healthy root growth and nutrient transfer. These
native mycorrhiza are acclimated to the site and will provide
optimum conditions for establishing grasses. Use commercially
available mycorrhiza products when topsoil is brought in from
offsite.

Design and Installation Specifications

If topsoiling is to be done, consider the following:
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Maximize the depth of the topsoil wherever possible to provide the
maximum possible infiltration capacity and beneficial growth
medium. Topsoil depth shall be at least 8 inches with a minimum
organic content of 10 percent dry weight and pH between 6.0 and
8.0 or matching the pH of the undisturbed soil. This can be
accomplished either by returning native topsoil to the site and/or
incorporating organic amendments. Incorporate organic
amendments to a minimum 8-inch depth except where tree roots or
other natural features limit the depth of incorporation. Subsoils
below the 12-inch depth shall be scarified at least 2 inches to avoid
stratified layers, where feasible. The decision to either layer
topsoil over a subgrade or incorporate topsoil into the underlying
layer may vary depending on the planting specified.

If blended topsoil is imported, then limit fines to 25 percent
passing through a 200 sieve.

The final composition and construction of the soil system will
result in a natural selection or favoring of certain plant species over
time. For example, recent practices have shown that incorporation
of topsoil may favor grasses, while layering with mildly acidic,
high-carbon amendments may favor more woody vegetation.

Locate the topsoil stockpile so that it meets specifications and does
not interfere with work on the site. It may be possible to locate
more than one pile in proximity to areas where topsoil will be
used.

Allow sufficient time in scheduling for topsoil to be spread prior to
seeding, sodding, or planting.

Care must be taken not to apply to subsoil if the two soils have
contrasting textures. Sandy topsoil over clayey subsoil is a
particularly poor combination, as water creeps along the junction
between the soil layers and causes the topsoil to slough.

If topsoil and subsoil are not properly bonded, water will not
infiltrate the soil profile evenly and it will be difficult to establish
vegetation. The best method to prevent a lack of bonding is to
actually work the topsoil into the layer below for a depth of at least
6 inches.

Ripping or re-structuring the subgrade may also provide additional
benefits regarding the overall infiltration and interflow dynamics
of the soil system.

Field exploration of the site shall be made to determine if there is
surface soil of sufficient quantity and quality to justify stripping.
Topsoil shall be friable and loamy (loam, sandy loam, silt loam,
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sandy clay loam, clay loam). Avoid areas of natural ground water
recharge.

o Stripping shall be confined to the immediate construction area. A
4- to 6-inch stripping depth is common, but depth may vary
depending on the particular soil. All surface runoff control
structures shall be in place prior to stripping.

Stockpiling of topsoil shall occur in the following manner:
o Side slopes of the stockpile shall not exceed 2:1.

o An interceptor dike with gravel outlet and silt fence shall surround
all topsoil stockpiles between October 1 and April 30. Between
May 1 and September 30, an interceptor dike with gravel outlet
and silt fence shall be installed if the stockpile will remain in place
for a longer period of time than active construction grading.

o Erosion control seeding or covering with clear plastic or other
mulching materials of stockpiles shall be completed within 2 days
(October 1 through April 30) or 7 days (May 1 through
September 30) of the formation of the stockpile. Native topsoil
stockpiles shall not be covered with plastic.

o Topsoil shall not be placed while in a frozen or muddy condition,
when the subgrade is excessively wet, or when conditions exist
that may otherwise be detrimental to proper grading or proposed
sodding or seeding.

o Previously established grades on the areas to be topsoiled shall be
maintained according to the approved plan.

o When native topsoil is to be stockpiled and reused the following
should apply to ensure that the mycorrhizal bacterial, earthworms,
and other beneficial organisms will not be destroyed:

o Topsoil is to be re-installed within 4 to 6 weeks
o Topsoil is not to become saturated with water
o Plastic cover is not allowed.

Maintenance Standards

Inspect stockpiles regularly, especially after large storm events. Stabilize
any areas that have eroded.
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3.1.14 BMP C126: Polyacrylamide for Soil Erosion Protection
Purpose

A soil binding agent to prevent soil erosion.

Applying Polyacrylamide (PAM) to bare soil in advance of rain
significantly reduces erosion and controls sediment in two ways. First,
PAM increases the soil’s available pore volume, thus increasing
infiltration through flocculation and reducing the quantity of stormwater
runoff. Second, it increases flocculation of suspended particles and aids in
their deposition, thus reducing stormwater runoff turbidity and improving
water quality.

Conditions of Use

PAM shall only be applied with prior acceptance by the County by means
of a variance, and PAM shall not be directly applied to water or allowed to
enter a water body. Some PAMs are more toxic and carcinogenic than
others. Only the most environmentally safe PAM products should be
used, as noted in the following paragraph.

The specific PAM copolymer formulation must be anionic. Cationic PAM
shall not be used in any application because of known aquatic toxicity
problems. Only the highest drinking water grade PAM, certified for
compliance with ANSI/NSF Standard 60 for drinking water treatment, will
be used for soil applications. Recent media attention and high interest in
PAM has resulted in some entrepreneurial exploitation of the term
"polymer." All PAM are polymers, but not all polymers are PAM, and not
all PAM products comply with ANSI/NSF Standard 60. PAM use shall be
reviewed and approved by the County. The Washington State Department
of Transportation (WSDOT) has listed approved PAM products on their
web page.

In areas that drain to a sediment pond, PAM can be applied to bare soil
under the following conditions:

o During rough grading operations

o Staging areas

. Balanced cut and fill earthwork

o Haul roads prior to placement of crushed rock surfacing
o Compacted soil roadbase
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. Stockpiles

o After final grade and before paving or final seeding and planting
. Pit sites
o Sites having a winter shut down. In the case of winter shut down,

or where soil will remain unworked for several months, use PAM
together with mulch.

Design and Installation Specifications

PAM may be applied in dissolved form with water, or it may be applied in
dry, granular or powdered form. The preferred application method is the
dissolved form.

PAM is to be applied at a maximum rate of 2/3 pound PAM per

1,000 gallons water (80 mg/L) per 1 acre of bare soil. Table 3.8 can be
used to determine the PAM and water application rate for a disturbed soil
area. Higher concentrations of PAM do not provide any additional
effectiveness.

Table 3.8. PAM and Water Application Rates.

Disturbed Area (ac) PAM (1bs) Water (gal)
0.50 0.33 500
1.00 0.66 1,000
1.50 1.00 1,500
2.00 1.32 2,000
2.50 1.65 2,500
3.00 2.00 3,000
3.50 2.33 3,500
4.00 2.65 4,000
4.50 3.00 4,500
5.00 3.33 5,000

The Preferred Method:

o Pre-measure the area where PAM is to be applied and calculate the
amount of product and water necessary to provide coverage at the
specified application rate (2/3 pound PAM/1,000 gallons/acre).

o PAM has high solubility in water, but dissolves very slowly.
Dissolve pre-measured dry granular PAM with a known quantity
of clean water in a bucket several hours or overnight. Mechanical
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mixing will help dissolve the PAM. Always add PAM to water -
not water to PAM.

Pre-fill the water truck about 1/8 full with water. The water does
not have to be potable, but it must have relatively low turbidity — in
the range of 20 NTU or less.

Add PAM /Water mixture to the truck

Completely fill the water truck to specified volume.

Spray PAM/Water mixture onto dry soil until the soil surface is
uniformly and completely wetted.

An Alternate Method:

PAM may also be applied as a powder at the rate of 5 lbs. per acre. This
must be applied on a day that is dry. For areas less than 5 to 10 acres, a
hand-held “organ grinder” fertilizer spreader set to the smallest setting will
work. Tractor-mounted spreaders will work for larger areas.

The following shall be used for application of PAM:

PAM shall be used in conjunction with other BMPs and not in
place of other BMPs.

Do not use PAM on a slope that flows directly into a stream or
wetland. The stormwater runoff shall pass through a sediment
control BMP prior to discharging to surface waters.

Do not add PAM to water discharging from site.

When the total drainage area is greater than or equal to 5 acres,
PAM treated areas shall drain to a sediment pond.

Areas less than 5 acres shall drain to sediment control BMPs, such
as a minimum of three check dams per acre. The total number of
check dams used shall be maximized to achieve the greatest
amount of settlement of sediment prior to discharging from the
site. Each check dam shall be spaced evenly in the drainage
channel through which stormwater flows are discharged offsite.

On all sites, the use of silt fence shall be maximized to limit the
discharges of sediment from the site.

All areas not being actively worked shall be covered and protected
from rainfall. PAM shall not be the only cover BMP used.
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PAM can be applied to wet soil, but dry soil is preferred due to less
sediment loss.

PAM will work when applied to saturated soil but is not as
effective as applications to dry or damp soil.

Keep the granular PAM supply out of the sun. Granular PAM
loses its effectiveness in three months after exposure to sunlight
and air.

Proper application and re-application plans are necessary to ensure
total effectiveness of PAM usage.

PAM, combined with water, is very slippery and can be a safety
hazard. Care must be taken to prevent spills of PAM powder onto
paved surfaces. During an application of PAM, prevent over-spray
from reaching pavement as pavement will become slippery. If
PAM powder gets on skin or clothing, wipe it off with a rough
towel rather than washing with water-this only makes cleanup
messier and take longer.

PAM designated for these uses should be "water soluble" or
"linear" or "non-crosslinked". Cross-linked or water absorbent
PAM, polymerized in highly acidic (pH<2) conditions, are used to
maintain soil moisture content.

The PAM anionic charge density may vary from 2 to 30 percent; a
value of 18 percent is typical. Studies conducted by the United
States Department of Agriculture (USDA)/ARS demonstrated that
soil stabilization was optimized by using very high molecular
weight (12 to 15 mg/mole), highly anionic (>20 percent
hydrolysis) PAM.

PAM tackifiers are available and being used in place of guar and
alpha plantago. Typically, PAM tackifiers should be used at a rate
of no more than 0.5 to 1 1b. per 1,000 gallons of water in a
hydromulch machine. Some tackifier product instructions say to
use at a rate of 3 to 5 Ibs. per acre, which can be too much. In
addition, pump problems can occur at higher rates due to increased
viscosity.

Maintenance Standards

PAM may be reapplied on actively worked areas after a 48-hour
period.
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o Reapplication is not required unless PAM treated soil is disturbed
or unless turbidity levels show the need for an additional
application. If PAM treated soil is left undisturbed a reapplication
may be necessary after 2 months. More PAM applications may be
required for steep slopes, silty and clayey soils (USDA
Classification Type "C" and "D" soils), long grades, and high
precipitation areas. When PAM is applied first to bare soil and
then covered with straw, a reapplication may not be necessary for
several months.

o Loss of sediment and PAM may be a basis for penalties per
RCW 90.48.080.
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3.1.15 BMP C130: Surface Roughening
Purpose

To aid in the establishment of vegetative cover, reduce runoff velocity,
increase infiltration, and provide for sediment trapping through the
provision of a rough soil surface. Horizontal depressions are created by
operating a tiller or other suitable equipment on the contour, or by leaving
slopes in a roughened condition by not fine grading them.

Conditions for Use

o All slopes steeper than 3:1 and greater than 5 vertical feet require
surface roughening.

J Areas with grades steeper than 3:1 shall be roughened to a depth of
2 to 4 inches prior to seeding.

o Areas that will not be stabilized immediately may be roughened to
reduce runoff velocity until seeding takes place.

J Slopes with a stable rock face do not require roughening.
o Slopes where mowing is planned should not be excessively
roughened.

Design and Installation Specifications

There are different methods for achieving a roughened soil surface on a
slope, and the selection of an appropriate method depends upon the type of
slope. Roughening methods include stair-step grading, grooving, contour
furrows, and trackingsysce Figure 3.6 for tracking and contour furrows.
Factors to be considered in choosing a method are slope steepness,
mowing requirements, and whether the slope is formed by cutting or
filling.

o Disturbed areas that will not require mowing may be stair-step
graded, grooved, or left rough after filling.

o Stair-step grading is particularly appropriate in soils containing
large amounts of soft rock. Each "step" catches material that
sloughs from above, and provides a level site where vegetation can
become established. Stairs should be wide enough to work with
standard earth moving equipment. Stair steps must be on contour
or gullies will form on the slope.
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o Areas that will be mowed (these areas should have slopes less
steep than 3:1) may have small furrows left by disking, harrowing,
raking, or seed-planting machinery operated on the contour.

Tracking

"TRACKING' with machinery up and down
the slope provides grooves that will catch
seed, rainfall and reduce runoff.

Contour Furrows

Grooves Will Catch Seed,
Fertilizer, Mulch, Rainfall
and Decrease Runoff.

Figure 3.6. Surface Roughening by Tracking and Contour Furrows.

o Graded areas with slopes greater than 3:1 but less than 2:1 shall be
roughened before seeding. This can be accomplished in a variety
of ways, including "track walking," or driving a crawler tractor up
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and down the slope, leaving a pattern of cleat imprints parallel to
slope contours.

o Tracking is done by operating equipment up and down the slope to
leave horizontal depressions in the soil.

Maintenance Standards

. Seed areas graded in this manner as quickly as possible.

o Regular inspections should be made of the area. If rills appear, re-
grade and re-seed immediately.
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3.1.16 BMP C131: Gradient Terraces
Purpose

To reduce erosion damage by intercepting surface runoff and conducting it
to a stable outlet at a non-erosive velocity.

Conditions of Use

J Gradient terraces normally are limited to denuded land having a
water erosion problem. They should not be constructed on deep
sands or on soils that are too stony, steep, or shallow to permit
practical and economical installation and maintenance. Gradient
terraces may be usged only where suitable outlets are or will be
made available.% Figure 3.7 for gradient terraces.

Slope to adequate outlet.

Figure 3.7. Gradient Terraces.
Design and Installation Specifications

o Determine the maximum spacing of gradient terraces using the
following formula:

VI  =(08)s+y

Where: VI = vertical interval in feet
s land rise per 100 feet, expressed in feet
y a soil and cover variable with values from 1.0 to 4.0
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Values of “y” are influenced by soil erodibility and cover
practices. The lower values are applicable to erosive soils where
little to no residue is left on the surface. The higher value is
applicable only to erosion-resistant soils where a large amount of
residue (1-1/2 tons of straw/acre equivalent) is on the surface.

The minimum constructed cross-section shall meet the design
dimensions.

The top of the constructed ridge shall not be lower at any point
than the design elevation plus the specified overfill for settlement.
The opening at the outlet end of the terrace shall have a cross-
section equal to that specified for the terrace channel.

Channel grades may be either uniform or variable with a maximum
grade of 0.6 feet per 100 feet length. For short distances, terrace
grades may be increased to improve alignment. The channel
velocity shall not exceed that which is nonerosive for the soil type
with the planned treatment.

All gradient terraces shall have adequate outlets. Such an outlet
may be a grassed waterway, vegetated area, or tile outlet. In all
cases the outlet must convey runoff from the terrace or terrace
system to a point where the outflow will not cause damage. Use
vegetative cover in the outlet channel.

The design elevation of the water surface of the terrace shall not be
lower than the design elevation of the water surface in the outlet at
their junction, when both are operating at design flow.

Vertical spacing determined by the above methods may be
increased as much as 0.5 feet or 10 percent, whichever is greater,
to provide better alignment or location, to avoid obstacles, to adjust
for equipment size, or to reach a satisfactory outlet.

The drainage area above the top shall not exceed the area that
would be drained by a terrace with normal spacing.

The terrace shall have enough capacity to handle the peak runoff
expected from a 2-year, 24-hour design storm without overtopping.

The terrace cross-section should be proportioned to fit the land
slope. The ridge height should include a reasonable settlement
factor. The ridge shall have a minimum top width of 3 feet at the
design height. The minimum cross-sectional area of the terrace
channel shall be 8 square feet for land slopes of 5 percent or less,
7 square feet for slopes from 5 to 8 percent, and 6 square feet for
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slopes steeper than 8 percent. The terrace can be constructed wide
enough to be maintained using a small cat.

Maintenance Standards

o Performance maintenance as needed. Terraces should be inspected
regularly; at least once a year, and after large storm events.
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3.1.17 BMP C140: Dust Control

Purpose

To prevent wind transport of dust from disturbed soil surfaces onto
roadways, drainage ways, and surface waters.

Conditions of Use

Dust control must be used in areas (including roadways) subject to surface
and air movement of dust, where impacts to drainage ways or surface
waters are likely.

Design and Installation Specifications

Vegetate or mulch areas that will not receive vehicle traffic. In
areas where planting, mulching, or paving is impractical, apply
gravel or landscaping rock.

Limit dust generation by clearing only those areas where
immediate activity will take place, leaving the remaining area(s) in
the original condition, if stable. Maintain the original ground
cover as long as practical.

Construct natural or artificial windbreaks or windscreens. These
may be designed as enclosures for small dust sources.

Sprinkle the site with water until surface is wet. Repeat as needed.
To prevent carryout of mud onto street;%e Stabilized Construction
Entrance (BMP C105).

Irrigation water can be used for dust control. Install irrigation
systems as a first step on sites where dust control is a concern.

Spray exposed soil areas with a dust palliative, following the
manufacturer’s instructions and cautions regarding handling and
application. Oil based products are prohibited from use as a dust
suppressant. The County may approve other dust palliatives such
as calcium chloride or PAM.

PAM (BMP C126) added to water at a rate of 0.5 Ibs. per

1,000 gallons of water per acre and applied from a water truck is
more effective than water alone. This is due to the increased
infiltration of water into the soil and reduced evaporation. In
addition, small soil particles are bonded together and are not as
easily transported by wind. Adding PAM may actually reduce the
quantity of water needed for dust control. PAM has also shown to
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be relatively affordable and thus an extremely cost-effective dust
control method.

Techniques that can be used for unpaved roads and lots include:

o Lower speed limits. High vehicle speed increases the amount of
dust stirred up from unpaved roads and lots.

. Upgrade the road surface strength by improving particle size,
shape, and mineral types that make up the surface and base
materials.

o Add surface gravel to reduce the source of dust emission. Limit
the amount of fine particles (those smaller than .075 mm) to 10 to
20 percent.

J Use geotextile fabrics to increase the strength of new roads or
roads undergoing reconstruction.

o Encourage the use of alternate, paved routes, if available.

o Restrict use by tracked vehicles and heavy trucks to prevent
damage to road surface and base.

J Apply chemical dust suppressants using the admix method,
blending the product with the top few inches of surface material.
Suppressants may also be applied as surface treatments.

J Pave unpaved permanent roads and other trafficked areas.
J Use vacuum street sweepers.
o Remove mud and other dirt promptly so it does not dry and then

turn into dust.
o Limit dust-causing work on windy days.

o Contact the Olympic Region Clean Air Agency (ORCAA) for
guidance and training on other dust control measures. Compliance
with the ORCAA constitutes compliance with this BMP.

Maintenance Standards

Respray area as necessary to keep dust to a minimum.
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3.1.18 BMP C150: Materials on Hand
Purpose

Quantities of erosion prevention and sediment control materials can be
kept on the project site at all times for emergency situations such as
unexpected heavy summer rains. Having these materials onsite reduces
the time needed to implement BMPs when inspections indicate that
existing BMPs are not meeting the Construction SWPPP requirements.

Conditions of Use

J Construction projects of any size or type can benefit from having
materials on hand. A small commercial development project could
have a roll of plastic and some gravel available for immediate
protection of bare soil and temporary berm construction. A large
earthwork project, such as highway construction, might have
several tons of straw, several rolls of plastic, flexible pipe,
sandbags, geotextile fabric, and steel “T” posts.

o Materials are stockpiled and readily available before any site
clearing, grubbing, or earthwork begins. A large contractor or
developer could keep a stockpile of materials that are available to
be used on several projects.

o If storage space at the project site is at a premium, the contractor
could maintain the materials at their office or yard. The office or
yard must be less than an hour from the project site.

Design and Installation Specifications

Depending on project type, size, complexity, and length, materials and
quantities will vary. A good minimum that will cover numerous situations
includes:

Material Measure Quantity
Clear Plastic, 6 mil 100 foot roll 1-2
Drainpipe, 6- or 8-inch diameter 25 foot section 4-6
Sandbags, filled each 25-50
Straw Bales for mulching, approx. 50# each 10-20
Quarry Spalls ton 2-4
Washed Gravel cubic yard 2-4
Geotextile Fabric 100 foot roll 1-2
Catch Basin Inserts each 2-4
Steel “T” Posts each 12-24
July 2009 Volume Il — Construction Stormwater Pollution Prevention 3-53



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Maintenance Standards

o All materials with the exception of the quarry spalls, steel
“T” posts, and gravel should be kept covered and out of both sun
and rain.

o Re-stock materials used as needed.
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3.1.19 BMP C151: Concrete Handling
Purpose

To minimize and eliminate concrete process water and slurry from
entering waters of the state.

Conditions of Use

Any time concrete is used, these management practices shall be utilized,
since concrete work can generate process water and slurry that contain
fine particles and high pH, both of which can violate water quality
standards in the receiving water. Concrete construction projects include,
but are not limited to, the following:

Curbs
Sidewalks
Roads
Bridges
Foundations
Floors
Runways.

Design and Installation Specifications

o Concrete truck chutes, pumps, and internals shall be washed out
only into formed areas awaiting installation of concrete or asphalt.

J Unused concrete remaining in the truck and pump shall be returned
to the originating batch plant for recycling, as feasible.

° Hand tools including, but not limited to, screeds, shovels, rakes,
floats, and trowels shall be washed off only into formed areas
awaiting installation of concrete or asphalt.

o Equipment that cannot be easily moved, such as concrete pavers,
shall only be washed in areas that do not directly drain to natural or
constructed stormwater conveyances.

J Washdown from areas such as concrete aggregate driveways shall
not drain directly to natural or constructed stormwater
conveyances.

° When no formed areas are available, washwater and leftover

product shall be contained in a lined container or a lined hole dug
on site. Lining shall be a minimum of 10-mil polyethylene
sheeting and shall be free of holes, tears, or other defects that
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compromise the impermeability of the material. The soil base shall
be prepared free of rocks or other debris that may cause tears or
holes in the plastic lining material. Contained concrete shall be
disposed of in a manner that does not violate groundwater or
surface water quality standards.

Maintenance Standards

Containers shall be checked for holes in the liner daily during concrete
pours and repaired the same day.
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3.1.20 BMP C152: Sawcutting and Surfacing Pollution
Prevention

Purpose

To minimize and eliminate process water and slurry from entering waters
of the State.

Conditions of Use

Anytime sawcutting or surfacing operations take place, these management
practices shall be utilized, since sawcutting and surfacing operations
generate slurry and process water that contains fine particles and high pH
(concrete cutting), both of which can violate the water quality standards in
the receiving water. Sawcutting and surfacing operations include, but are
not limited to, the following:

Sawing

Coring

Grinding

Roughening
Hydro-demolition

Bridge and road surfacing.

Design and Installation Specifications

o Slurry and cuttings shall be vacuumed during cutting and surfacing
operations.
o Slurry and cuttings shall not remain on permanent concrete or

asphalt pavement overnight.

J Slurry and cuttings shall not drain to any natural or constructed
drainage conveyance.

. Collected slurry and cuttings shall be disposed of in a manner that
does not violate groundwater or surface water quality standards.

o Process water that is generated during hydro-demolition, surface
roughening or similar operations shall not drain to any natural or
constructed drainage conveyance and shall be disposed of in a
manner that does not violate groundwater or surface water quality
standards.

o Cleaning waste material and demolition debris shall be handled
and disposed of in a manner that does not cause contamination of
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water. If the area is swept with a pick-up sweeper, the material
must be hauled out of the area to an appropriate disposal site.

Maintenance Standards

Continually monitor operations to determine whether slurry, cuttings, or
process water could enter waters of the state. If inspections show that a
violation of water quality standards could occur, stop operations and
immediately implement preventive measures such as berms, barriers,
secondary containment, and vacuum trucks.
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3.1.21 BMP C153: Material Delivery, Storage and
Containment

Purpose

To prevent, reduce, or eliminate pollutant discharge from material delivery
and storage to the stormwater system or watercourses by minimizing
onsite hazardous materials storage, storing materials in a designated area,
and installing secondary containment.

Conditions of Use

These procedures are suitable for use at all construction sites with delivery
and storage of the following materials:

o Petroleum products such as fuel, oil and grease

o Soil stabilizers and binders (e.g., Polyacrylamide)

o Fertilizers, pesticides and herbicides

o Detergents

. Asphalt and concrete compounds

° Hazardous chemicals such as acids, lime, adhesives, paints,

solvents and curing compounds

o Any other material that may be detrimental if released to the
environment.

Design and Installation Specifications

To minimize risk, do the following:

o Locate temporary storage area away from vehicular traffic, near
the construction entrance(s), and away from waterways or storm
drains.

o Supply Material Safety Data Sheets (MSDS) for all stored
materials. Chemicals should be kept in their original labeled

containers.
o Minimize onsite hazardous material storage.
o Handle hazardous materials as infrequently as possible.
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During the wet weather season (October 1 — April 30), consider
storing materials in a covered area.

Store materials in secondary containments such as earthen dike, a
horse trough, or even a children’s wading pool for non-reactive
materials such as detergents, oil, grease, and paints. Small
amounts of material may be secondarily contained in “bus boy”
trays or concrete mixing trays.

Do not store chemicals, drums, or bagged materials directly on the
ground. Place these items on a pallet and, when possible, in
secondary containment.

If drums must be kept uncovered, store them at a slight angle to
reduce ponding of rainwater on the lids to reduce corrosion.
Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Material Storage Areas and Secondary Containment Practices:

Liquids, petroleum products, and substances listed in 40 CFR
Parts 110, 117, or 302 shall be stored in approved containers and
drums and shall not be overfilled. Containers and drums shall be
stored in temporary secondary containment facilities.

Temporary secondary containment facilities shall provide for a
spill containment volume able to contain precipitation from a
25-year, 24-hour storm event, plus 10 percent of the total enclosed
container volume of all containers, or 110 percent of the capacity
of the largest container within its boundary, whichever is greater.

Secondary containment facilities shall be impervious to the
materials stored therein for a minimum contact time of 72 hours.

Secondary containment facilities shall be maintained free of
accumulated rainwater and spills. In the event of spills or leaks,
accumulated rainwater and spills shall be collected and placed into
drums. These liquids shall be handled as hazardous waste unless
testing determines them to be non-hazardous.

Provide sufficient separation between stored containers to allow
for spill cleanup and emergency response access.

During the wet weather season (October 1 — April 30), each
secondary containment facility shall be covered during non-
working days, prior to and during rain events.
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o Keep material storage areas clean, organized and equipped with an
ample supply of appropriate spill clean-up material (spill kit).

o The spill kit should include, at a minimum:

1-Water Resistant Nylon Bag
3-0il Absorbent Socks 3” x 4’
2-0il Absorbent Socks 3” x 10’
12-0Oil Absorbent Pads 17 x 19”
1-Pair Splash Resistant Goggles
3-Pair Nitrile Gloves
10-Disposable Bags with Ties
Instructions.

O O 0O O O 0O 0 Oo
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3.1.22 BMP C160: Certified Erosion and Sediment Control
Lead

Purpose

To ensure compliance with all local, state, and federal erosion and
sediment control and water quality requirements by designating a Certified
Erosion and Sediment Control Lead (CESCL).

Conditions of Use

A CESCL shall be made available on projects disturbing ground 1 acre or
larger and that discharge stormwater to surface waters of the state

° The CESCL shall:

o Have a current certificate proving attendance in an erosion and
sediment control training course that meets the minimum ESC
training and certification requirements established by Ecology
(see details below).

Ecology will maintain a list of ESC training and certification
providers anw.ecy.wa.gov/programs/wq/ stormwater.

OR

o Be a Certified Professional in Erosion and Sediment Control
(CPESC); for additional information go to; g#Fww.cpesc.net.

Specifications

Certification shall remain valid for 3 years.

o The CESCL shall have authority to act on behalf of the contractor
or developer and shall be available, on call, 24 hours per day
throughout the period of construction.

o The Construction SWPPP shall include the name, telephone
number, fax number, and address of the designated CESCL.

. A CESCL may provide inspection and compliance services for
multiple construction projects in the same geographic region.

Duties and responsibilities of the CESCL shall include, but are not limited
to the following:

o Maintaining permit file on site at all times which includes the
SWPPP and any associated permits and plans.
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° Directing BMP installation, inspection, maintenance, modification,
and removal.

o Updating all project drawings and the Construction SWPPP with
changes made.

o Keeping daily logs, and inspection reports. Inspection reports shall
include:

o Inspection date/time.

o Weather information; general conditions during inspection and
approximate amount of precipitation since the last inspection.

o A summary or list of all BMPs implemented, including
observations of all erosion/sediment control structures or
practices. The following shall be noted:

— Locations of BMPs inspected

- Locations of BMPs that need maintenance

— Locations of BMPs that failed to operate as designed or
intended

— Locations of where additional or different BMPs are
required.

o Visual monitoring results, including a description of discharged
stormwater. The presence of suspended sediment, turbid
water, discoloration, and oil sheen shall be noted, as applicable.

o Any water quality monitoring performed during inspection.

o General comments and notes, including a brief description of
any BMP repairs, maintenance or installations made as a result
of the inspection.

o Facilitate, participate in, and take corrective actions resulting from

inspections performed by outside agencies or the owner.
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Minimum Requirements for ESC Training and Certification Courses

General Requirements

1. The course shall teach the construction stormwater pollution prevention guidance
provided in the most recent version of:

a. The Washington State Dept. of Ecology Stormwater Management Manual for
Western Washington,

b. Other equivalent stormwater management manuals approved by Ecology.

2. Upon completion of course, each attendee shall receive documentation of certification,
including, at a minimum, a wallet-sized card that certifies completion of the course.
Certification shall remain valid for 3 years. Recertification may be obtained by
completing the 8-hour refresher course or by taking the initial 16-hour training course
again.

3. The initial certification course shall be a minimum of 16 hours (with a reasonable time
allowance for lunch, breaks, and travel to and from field) and include a field element and
test.

a. The field element must familiarize students with the proper installation,
maintenance and inspection of common erosion and sediment control BMPs
including, but not limited to, blankets, check dams, silt fence, straw mulch,
plastic, and seeding.

b. The test shall be open book and a passing score is not required for certification.
Upon completion of the test, the correct answers shall be provided and discussed.

4. The refresher course shall be a minimum of & hours and include a test.
a. The refresher course shall include:

i. Applicable updates to the Stormwater Management Manual that is used to
teach the course, including new or updated BMPs; and

ii. Applicable changes to the NPDES General Permit for Construction
Activities.

b. The refresher course test shall be open book and a passing score is not required
for certification. Upon completion of the test, the correct answers shall be
provided and discussed.

c. The refresher course may be taught using an alternative format (e.g., internet,
CD ROM, etc.) if the module is approved by Ecology.

Required Course Elements
1. Erosion and Sedimentation Impacts

a. Examples/Case studies
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2. Erosion and Sedimentation Processes

a. Definitions

b. Types of erosion

C.

Sedimentation

1.

ii.

Basic settling concepts

Problems with clays/turbidity

3. Factors Influencing Erosion Potential

a.
b.
C.

d.

Soil

Vegetation

Topography

Climate

4. Regulatory Requirements

a. NPDES — Construction Stormwater General Permit

b. Local requirements and permits

C.

Other regulatory requirements

5. Stormwater Pollution Prevention Plan (SWPPP)

a. A SWPPP is a living document — revise it as necessary

b.

12 Elements of a SWPPP; discuss suggested BMPs (with examples)

A P I U o e

p—
N = O

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

. Control De-watering
. Maintain BMPs
. Manage the Project
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6. Monitoring/Reporting/Recordkeeping
a. Site inspections/visual monitoring
i.  Disturbed areas
ii. BMPs

1ii.  Stormwater discharge points

o

Water quality sampling/analysis
1. Turbidity
. pH
c. Monitoring frequency
1. Set by NPDES permit
ii.  Inactive sites — reduced frequency
d.  Adaptive Management

1. When monitoring indicates problem, take appropriate action (e.g.,
install/maintain BMPs)

ii.  Document the corrective action(s) in SWPPP
e.  Reporting
1. Inspection reports/checklists
ii.  Discharge Monitoring Reports (DMR)
iii.  Non-compliance notification
Instructor Qualifications
1. Instructors must be qualified to effectively teach the required course elements.
2. At a minimum, instructors must have:

a. Current certification as a Certified Professional in Erosion and Sediment Control
(CPESC), or

b. Completed a training program for teaching the required course elements, or

c. The academic credentials and instructional experience necessary for teaching the
required course elements.

3. Instructors must demonstrate competent instructional skills and knowledge of the
applicable subject matter.
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3.1.23 BMP C161: Payment of Erosion Control Work
Purpose

As with any construction operation, pay the contractor for erosion control
work. Payment for erosion control must be addressed during project
development and design. Method of payment should be identified in the
SWPPP.

Conditions of Use

Erosion control work should never be “incidental” to the contract as it is
extremely difficult for the contractor to bid the work. Work that is
incidental to the contract is work where no separate measurement or
payment is made. The cost for incidental work is included in payments
made for applicable bid items in the Schedule of Unit Prices. For
example, any erosion control work associated with an item called
“Clearing and Grubbing” is bid and paid for as part of that item, not
separately.

Several effective means for payment of erosion control work are described
below. These include:

o Temporary Erosion and Sediment Control (TESC) Lump Sum
o TESC-Force Account

o Unit Prices

o Lump Sum.

TESC Lump Sum

One good method for achieving effective erosion and sediment control is
to set up a Progress Payment system whereby the contract spells out
exactly what is expected and allows for monthly payments over the life of
the contract.

For example, an Item called “TESC Lump Sum” is listed in the Bid
Schedule of Unit Prices. An amount, such as $10,000, is written in both
the Unit Price and Amount columns. This requires all bidders to bid
$10,000 for the item. If $10,000 is not shown in the Amount column, each
contractor bids the amount. Often this is under-bid, which can cause
compliance difficulties later. In this example, the contractor is required to
revise the project Construction SWPPP by developing a Contractor’s
Construction SWPPP (CSWPPP) that is specific to their operations.

Next, the following language is included in the TESC specification
Payment section:
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Based upon lump sum Bid Item “TESC Lump Sum”, payments will be
made as follows:

A. Upon receipt of the Contractor’s CSWPPP, 25 percent.

B. After Notice To Proceed and before Substantial Completion,
50 percent will be prorated and paid monthly for compliance with
the CSWPPP. Non-compliance will result in withholding of
payment for the month of non-compliance.

C. At Final Payment, 25 percent for a clean site.

Payment for “TESC Lump Sum” will be full compensation for furnishing
all labor, equipment, materials and tools to implement the CSWPPP,
install, inspect, maintain, and remove temporary erosion and sediment
controls as detailed in the drawings and specified herein, with the
exception of those items measured and paid for separately.

TESC Force Account

One good method for ensuring that contingency money is available to
address unforeseen erosion and sediment control problems is to set up an
item called “TESC-Force Account”. For example, an amount such as
$15,000 is written in both the Unit Price and Amount columns for the
item. This requires all bidders to bid $15,000 for the item.

The Force Account is used only at the discretion of the contracting agency
or developer. If there are no unforeseen erosion problems, the money is
not used. If there are unforeseen erosion problems, the contracting agency
would direct the work to be done and pay an agreed upon amount for the
work (such as predetermined rates under a Time and Materials setting).

Contract language for this item could look like this:

Measurement and Payment for “TESC-Force Account” will be on a Force
Account basis in accordance with (include appropriate section
of the Contract Specifications). The amount entered in the Schedule of
Unit Prices is an estimate.

Unit Prices — When the material or work can be quantified, it can be paid
by Unit Prices. For example, the project designer knows that 2 acres will
need to be hydroseeded and sets up an Item of Work for Hydroseed, with a
Bid Quantity of 2, and a Unit for Acre. The bidder writes in the unit
Prices and Amount.

Unit Price items can be used in conjunction with TESC-Force Account
and TESC-Lump Sum.
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Lump Sum — In contracts where all the work in a project is paid as a
Lump Sum, erosion control is usually not paid as a separate item. In order
to ensure that appropriate amounts are bid into the contract, the
contracting agency can request a Schedule of Values and require that all
erosion control costs be identified.
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3.1.24 BMP C162: Scheduling
Purpose

To reduce the amount and duration of soil exposed to erosion by wind,
rain, runoff, and vehicle tracking.

Conditions of Use

The construction sequence schedule is an orderly listing of all major land-
disturbing activities together with the necessary erosion and sedimentation
control measures planned for the project. This type of schedule guides the
contractor on work to be done before other work is started so that serious
erosion and sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing of land-
disturbing activities and the installation of control measures is perhaps the
most cost-effective way of controlling erosion during construction. The
removal of surface ground cover leaves a site vulnerable to accelerated
erosion. Construction procedures that limit land clearing, provide timely
installation of erosion and sedimentation controls, and restore protective
cover quickly can significantly reduce the erosion potential of a site.

Design Considerations

o Avoid rainy periods.

o Schedule projects to disturb only small portions of the site at any
one time. Complete grading as soon as possible. Immediately
stabilize the disturbed portion before grading the next portion.
Practice staged seeding in order to revegetate cut and fill slopes as
the work progresses.
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3.1.25 BMP C180: Small Project Construction Stormwater

Pollution Prevention

Purpose

To minimize or eliminate the discharge of sediment and other pollutants
from small construction projects.

Conditions of Use

On small construction projects, those adding or replacing less than
2,000 square feet of impervious surface or clearing less than 7,000 square

feet.

Design and Installation Specifications

Plan and implement proper clearing and grading of the site. It is
most important only to clear the areas needed, thus keeping
exposed areas to a minimum. Phase clearing so that only those
areas that are actively being worked are uncovered.

Note: Flag clearing limits in the lot or area prior to initiating
clearing.

Soil shall be managed in a manner that does not permanently
compact or deteriorate the final soil and landscape system. If
disturbance and/or compaction occur the impact must be corrected
at the end of the construction activity. This shall include
restoration of soil depth, soil quality, permeability, and percent
organic matter. Construction practices must not cause damage to
or compromise the design of permanent landscape or infiltration
areas.

Locate excavated basement soil a reasonable distance behind the
curb, such as in the backyard or side yard area. This will increase
the distance eroded soil must travel to reach the storm sewer
system. Cover soil piles until the soil is either used or removed.
Locate piles so that sediment does not run into the street or
adjoining yards.

Backfill basement walls as soon as possible and rough grade the
lot. This will eliminate large soil mounds, which are highly
erodible, and prepares the lot for temporary cover, which will
further reduce erosion potential.

Remove excess soil from the site as soon as possible after
backfilling. This will eliminate any sediment loss from surplus fill.
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3.2

o If a lot has a soil bank higher than the curb, install a trench or
berm, moving the bank several feet behind the curb. This will
reduce the occurrence of gully and rill erosion while providing a
storage and settling area for stormwater.

J Stabilize the construction entrance where traffic will leave the
construction site and travel on paved roads or other paved areas
within 1,000 feet of the site.

o Provide for periodic street cleaning to remove any sediment that
may have been tracked out. Remove sediment by shoveling or
sweeping and carefully removed to a suitable disposal area where
it will not be re-eroded.

J Utility trenches that run up and down slopes must be backfilled
within 7 days. Cross-slope trenches may remain open throughout
construction to provide runoff interception and sediment trapping,
provided that they do not convey turbid runoff off site.

Runoff Conveyance and Treatment BMPs
3.2.1 BMP C200: Interceptor Dike and Swale
Purpose

Convey stormwater by creating a ridge of compacted soil, or a ridge with
an upslope swale, at the top or base of a disturbed slope or along the
perimeter of a disturbed construction area.

Conditions of Use

Use the dike or swale to intercept runoff from unprotected areas and direct
it to areas where erosion can be controlled. This can prevent storm runoff
from entering the work area and sediment-laden runoff from leaving the
construction site.

Where the runoff from an exposed site or disturbed slope must be
conveyed to an erosion control facility which can safely contain the
stormwater:

o Locate upslope of a construction site to prevent runoff from
entering disturbed area.

o When placed horizontally across a disturbed slope, it reduces the
amount and velocity of runoff flowing down the slope.

J Locate downslope to collect runoff from a disturbed area and direct
it to a sediment basin.
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Design and Installation Specifications

Dike and/or swale and channel must be stabilized with temporary
or permanent vegetation or other channel protection during
construction.

Channel requires a positive grade for drainage; steeper grades
require channel protection and check dams.

Review construction for areas where overtopping may occur.

Can be used at top of new fill before vegetation is established.
May be used as a permanent diversion channel to carry the runoff.
Sub-basin tributary area shall be 1 acre or less.

Design capacity for the peak flow from a 10-year, 24-hour storm,
assuming a Type 1A rainfall distribution, for temporary facilities.
Alternatively, use 1.6 times the 10-year, 1-hour flow indicated by
an approved continuous runoff model. If a 15-minute (or less)
time step is used, no correction factor is required. For conveyance
systems that will also serve on a permanent basi% design

standards in Volume III, Chapter 3.

Interceptor dikes shall meet the following criteria:

o Top Width: 2 feet minimum

o Height: 1.5 feet minimum on berm

o Side Slope: 2:1 or flatter

o Grade: Depends on topography, however, dike
system minimum is 0.5 percent, maximum is
1 percent

o Compaction Minimum of 90 percent ASTM D698
standard proctor.

o Horizontal Spacing of Interceptor Dikes:
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Average Slope Slope Percent Flowpath Length
20H:1V or less 3-5% 300 feet
(10 to 20)H:1V 5-10% 200 feet
(4 to 10)H:1V 10-25% 100 feet
(2 to HH:1V 25-50% 50 feet

Stabilization depends on velocity and reach:

construction (S

P C121, Mulching).

Slopes <5 percent: S%d and mulch applied within 5 days of dike

Slopes 5 to 40 perctnt: Dependent on runoff velocities and dike

materials. Stabilization shall be done immediately using either sod or
riprap or other measures to avoid erosion.

o The upslope side of the dike shall provide positive drainage to
the dike outlet. No erosion shall occur at the outlet. Provide
energy dissipation measures as necessary. Sediment-laden
runoff must be released through a sediment trapping facility.

o Minimize construction traffic over temporary dikes. Use
temporary cross culverts for channel crossing.

o Interceptor swales shall meet the following criteria:

o Bottom Width: 2 feet minimum; the bottom shall be level

o Depth: 1-foot minimum

o Side Slope: 2:1 or flatter

o Grade: Maximum 5 percent, with positive drainage

to a suitable outlet (such as a sediment pond)

o Stabilization:  Seed as peyMP C120, Temporary and

Permanent Seeding, or BMP C202, Channel
Lining, 12 inches thick of riprap pressed into
the bank and extending at least 8 inches
vertical from the bottom.

o Inspect diversion dikes and interceptor swales once a week and
after every rainfall. Immediately remove sediment from the flow
area.

o Damage caused by construction traffic or other activity must be

repaired before the end of each working day.

. Check outlets and make timely repairs as needed to avoid gully
formation. When the area below the temporary diversion dike is
permanently stabilized, remove the dike and fill and stabilize the

channel to blend with the natural surface.
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3.2.2 BMP C201: Grass-Lined Channels

Purpose

To provide a channel with a vegetative lining for conveyance of runoff.
%e Figure 3.8 for typical grass-lined channels.

Typical V-Shaped Channel Cross-section

Fabric
Grass-Lined With Rock Center

Typical Parabolic Channel Cross-Section

\\\\/\\1/

A
\\\1\\\\ </
\\\\N\\“\\ \// N
ZXN K

TH

(150-225mm) /\ _
Key In Fabric v Filter
/ ECS Fabric

With Channel Liner With Rock Center
for Base Flow

Typical Trapezoidal Channel Cross-Section

Overcut channel 2" (50mm)/’
to allow bulking during
seedbed preparation R
and growth of vegetation. With Rock Center For Base Flow

Fabric

Figure 3.8. Typical Grass-Lined Channels.

Conditions of Use

This practice applies to construction sites where concentrated runoff needs
to be contained to prevent erosion or flooding.

o When a vegetative lining can provide sufficient stability for the
channel cross-section and at lower velocities of water (normally
dependent on grade). This means that the channel slopes are
generally less than 5 percent and space is available for a relatively
large cross-section.
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Typical uses include roadside ditches, channels at property
boundaries, outlets for diversions, and other channels and drainage
ditches in low areas.

Install channels to be vegetated before major earthwork and
hydroseeded with a bonded fiber matrix (BFM). The vegetation
should be well established (i.e., 75 percent cover) before water is
allowed to flow in the ditch. With channels that will have high
flows, install erosion control blankets over the hydroseed. If
vegetation cannot be established from seed before water is allowed
in the ditch, install in the bottom of the ditch in lieu of hydromulch
and blankets.

Design and Installation Specifications

Locate the channel where it can conform to the topography and
other features such as roads.

Locate them to use natural drainage systems to the greatest extent
possible.

Avoid sharp changes in alignment or bends and changes in grade.
Do not reshape the landscape to fit the drainage channel.

The maximum design velocity shall be based on soil conditions,
type of vegetation, and method of revegetation, but at no times
shall velocity exceed 5 feet/second. The channel shall not be
overtopped by the peak runoff from a 10-year, 24-hour storm,
assuming a Type 1A rainfall distribution." Alternatively, use
1.6 times the 10-year, 1-hour flow indicated by an approved
continuous runoff model to determine a flow rate which the
channel must contain.

Where the grass-lined channel will also function as a permanent
stormwater conveyance facility the channel must meet the
conveyance requirements defined in Volume II1, Chapter 3.

An established grass or vegetated lining is required before the
channel can be used to convey stormwater, unless stabilized with
nets or blankets.

If design velocity of a channel to be vegetated by seeding exceeds
2 ft/sec, a temporary channel liner is required. Geotextile or mulch
protection such as straw or netting should be used to provide
stability until the vegetation is fully established. % Figure 3.9.
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Overlap 6" (150mm) minimum

Excavate Channel to Design
Grade and Cross-section

Longitudinal
anchor trench

OVERCUT CHANNEL
N/ ‘\\/// VIR \”/

N
2" (50mm) TO ALLOW R
BULKING DURING SEEDBED BRSO SIT R,
PREPARATION

NOIROY?

6" (150mm)
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>
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I
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Intermittent Check Slot

TYPICAL INSTALLATION
WITH EROSION CONTROL
BLANKETS OR TURF
REINFORCEMENT MATS

Longitudinal Anchor Trench

Shingle-lap spliced ends or begin new

roll in an intermittent check slot

Prepare soil and apply seed before
installing blankets, mats or other
temporary channel liner system

NOTES:

W
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RN

NSNS
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1. Design velocities exceeding 2 ft/sec (0.5m/sec) require temporary blankets, mats or similar
liners to protect seed and soil until vegetation becomes established.

2. Grass-lined channels with design velocities exceeding 6 ft/sec (2m/sec) should include
turf reinforcement mats.

Figure 3.9. Temporary Channel Liners.
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Temporary check dams shall be removed when the grass has
matured sufficiently to protect the ditch or swale unless the slope
of the swale is greater than 4 percent. The area beneath the check
dams shall be seeded and mulched immediately after dam removal.

If vegetation is established by sodding, the permissible velocity for
established vegetation may be used and no temporary liner is
needed.

Do not subject grass-lined channel to sedimentation from disturbed
areas. Use sediment-trapping BMPs upstream of the channel.

V-shaped grass channels generally apply where the quantity of
water is small, such as in short reaches along roadsides. The
V-shaped cross-section is least desirable because it is difficult to
stabilize the bottom where velocities may be high.

Trapezoidal grass channels are used where runoff volumes are
large and slope is low so that velocities are nonerosive to vegetated
linings. (Note: it is difficult to construct small parabolic shaped
channels.)

Subsurface drainage, or riprap channel bottoms, may be necessary
on sites that are subject to prolonged wet conditions due to long
duration flows or a high water table.

Provide outlet protection at culvert ends and at channel
intersections.

Grass channels, at a minimum, shall carry peak runoff for
temporary construction drainage facilities from the 10-year,
24-hour storm without eroding. Where flood hazard exists,
increase the capacity according to the potential damage.

Grassed channel side slopes generally are constructed 3:1 or flatter
to aid in the establishment of vegetation and for maintenance.

Construct channels a minimum of 0.2 foot larger around the
periphery to allow for soil bulking during seedbed preparations and
sod buildup.

Maintenance Standards

During the establishment period, check grass-lined channels after
every rainfall.

After grass is established, periodically check the channel; check it
after every heavy rainfall event. Immediately make repairs.
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o It is particularly important to check the channel outlet and all road
crossings for bank stability and evidence of piping or scour holes.

o Remove all significant sediment accumulations to maintain the
designed carrying capacity. Keep the grass in a healthy, vigorous
condition at all times, since it is the primary erosion protection for
the channel.

3.2.3 BMP C202: Channel Lining
Purpose

To protect erodable channels by providing a channel liner using blankets
or riprap.

Conditions of Use

Channel lining must be used when natural soils or vegetated stabilized
soils in a channel are not adequate to prevent channel erosion.

o When a permanent ditch or pipe system is to be installed and a
temporary measure is needed.

o In almost all cases, synthetic and organic coconut blankets are
more effective than riprap for protecting channels from erosion.
Blankets can be used with and without vegetation. Blanketed
channels can be designed to handle any expected flow and
longevity requirement. Some synthetic blankets have a predicted
life span of 50 years or more, even in sunlight.

o Other reasons why blankets are better than rock include the
availability of blankets over rock. In many areas of the state, rock
is not easily obtainable or is very expensive to haul to a site.
Blankets can be delivered anywhere. Rock requires the use of
dump trucks to haul and heavy equipment to place. Blankets
usually only require laborers with hand tools, and sometimes a
backhoe.

. The Federal Highway Administration recommends not using
flexible liners whenever the slope exceeds 10 percent or the shear
stress exceeds 8 1bs/ft*.

Design and Installation Specifications

%e BMP C122 for information on blankets.

Since riprap is used where erosion potential is high, construction must be
sequenced so that the riprap is put in place with the minimum possible
delay.
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o Disturbance of areas where riprap is to be placed should be
undertaken only when final preparation and placement of the
riprap can follow immediately behind the initial disturbance.
Where riprap is used for outlet protection, the riprap should be
placed before or in conjunction with the construction of the pipe or
channel so that it is in place when the pipe or channel begins to
operate.

o The designer, after determining the riprap size that will be stable
under the flow conditions, shall consider that size to be a minimum
size and then, based on riprap gradations actually available in the
area, select the size or sizes that equal or exceed the minimum size.
The possibility of drainage structure damage by children shall be
considered in selecting a riprap size, especially if there is nearby
water or a gully in which to toss the stones.

o Stone for riprap shall consist of field stone or quarry stone of
approximately rectangular shape. The stone shall be hard and
angular and of such quality that it will not disintegrate on exposure
to water or weathering and it shall be suitable in all respects for the
purpose intended.

o Rubble concrete may be used provided it has a density of at least
150 pounds per cubic foot, and otherwise meets the requirement of
this standard and specification.

. A lining of engineering filter fabric (geotextile) shall be placed
between the riprap and the underlying soil surface to prevent soil
movement into or through the riprap. The geotextile shall be
keyed in at the top of the bank.

o Filter fabric shall not be used on slopes greater than 1-1/2:1 as
slippage may occur. Use it in conjunction with a layer of coarse
aggregate (granular filter blanket) when the riprap to be placed is
12 inches and larger.
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3.24 BMP C203: Water Bars
Purpose

To divert stormwater runoff from the road surface, wheel tracks, or a
shallow road ditch by constructing a small ditch or ridge of material
diagonally across a road or right-of-way.

Conditions of Use

Clearing right-of-way and construction of access for power lines,
pipelines, and other similar installations often require long narrow right-
of-ways over sloping terrain. Disturbance and compaction promotes gully
formation in these cleared strips by increasing the volume and velocity of
runoff. Gully formation may be especially severe in tire tracks and ruts.
To prevent gullying, runoff can often be diverted across the width of the
right-of-way to undisturbed areas by using small predesigned diversions.

o Give special consideration to each individual outlet area, as well as
to the cumulative effect of added diversions. Use gravel to
stabilize the diversion where significant vehicular traffic is
anticipated.

Design and Installation Specifications

o Height: 8-inch minimum measured from the channel bottom to the
ridge top.

o Side slope of channel: 2:1 maximum; 3:1 or flatter when vehicles
will cross.

o Base width of ridge: 6-inch minimum.

o Locate them to use natural drainage systems and to discharge into

well vegetated stable areas.

o Guideline for Spacing:
Slope % Spacing (ft)
<5 125
5-10 100
10 -20 75
20 -35 50
> 35 Use rock lined ditch
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. Grade of water bar and angle: Select angle that results in ditch
slope less than 2 percent.

o Install as soon as the clearing and grading is complete.
Reconstruct when construction is complete on a section when
utilities are being installed.

o Compact the ridge when installed.

o Stabilize, seed and mulch the portions that are not subject to
traffic. Gravel the areas crossed by vehicles.

Maintenance Standards

o Periodically inspect right-of-way diversions for wear and after
every heavy rainfall for erosion damage.

o Immediately remove sediment from the flow area and repair the
dike.

o Check outlet areas and make timely repairs as needed.

o When permanent road drainage is established and the area above

the temporary right-of-way diversion is permanently stabilized,
remove the dike and fill the channel to blend with the natural
ground, and appropriately stabilize the disturbed area.
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3.2.5 BMP C204: Pipe Slope Drains

Purpose

To convey stormwater when diverting water away from (or over) bare soil
to prevent gullies, channel erosion, and saturation of slide-prone soils.

Conditions of Use

Use pipe slope drains when a temporary or permanent stormwater
conveyance is needed to move the water down a steep slope to avoid
erosion (Figure 3.10).

On highway projects, use pipe slope drains at bridge ends to collect runoff
and pipe it to the base of the fill slopes along bridge approaches. These
can be designed into a project and included as bid items. Another use on
road projects is to collect runoff from pavement and pipe it away from
side slopes. These are useful because there is generally a time lag between
having the first lift of asphalt installed and the curbs, gutters, and
permanent drainage installed. Used in conjunction with sand bags, or
other temporary diversion devices, these will prevent massive amounts of
sediment from leaving a project.

Water can be collected, channeled with sand bags, Triangular Silt Dikes,
berms, or other material, and piped to temporary sediment ponds.
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Dike material compacted
90% modified proctor

CPEP or equivalent pipe

Provide riprap pad
or equivalent energy
diss!pation

Discharge to a stabilized ]
watercourse, sediment retention
facility, or stabilized outlet

Standard flared
end section

Inlet and all sections must be
securely fastened together
with gasketed watertight fittings

Figure 3.10. Pipe Slope Drain.
Pipe slope drains can be:

o Connected to new catch basins and used temporarily until all
permanent piping is installed

o Used to drain water collected from aquifers exposed on cut slopes
and take it to the base of the slope

o Used to collect clean runoff from plastic sheeting and direct it
away from exposed soil

J Installed in conjunction with silt fence to drain collected water to a
controlled area

. Used to divert small seasonal streams away from construction.
They have been used successfully on culvert replacement and
extension jobs. Large flex pipe can be used on larger streams
during culvert removal, repair, or replacement.

o Connected to existing down spouts and roof drains and used to
divert water away from work areas during building renovation,
demolition, and construction projects.

There are now several commercially available collectors that are attached
to the pipe inlet and help prevent erosion at the inlet.

3-84 Volume Il — Construction Stormwater Pollution Prevention July 2009



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

Design and Installation Specifications

Size the pipe to convey the flow. The capacity for temporary drains shall
be sufficient to handle the peak flow from a 10-year, 24-hour storm event,
assuming a Type 1A rainfall distribution. Alternatively, use 1.6 times the
10-year, 1-hour time-step flow indicated by an approved continuous runoff
model. If a 15-minute (or less) time step is used, no correction factor is

required.

J Use care in clearing vegetated slopes for installation.

J Re-establish cover immediately on areas disturbed by installation.

o Use temporary drains on new cut or fill slopes.

o Use diversion dikes or swales to collect water at the top of the
slope.

o Ensure that the entrance area is stable and large enough to direct

flow into the pipe.

o Dike material shall be compacted to 90 percent modified proctor to
prevent piping of water through the berm. The entrance area is a
common failure location.

o The entrance shall consist of a standard flared end section for
culverts 12 inches and larger with a minimum 6-inch metal toe
plate to prevent runoff from undercutting the pipe inlet. The slope
of the entrance shall be at least 3 percent. Sand bags may also be
used at pipe entrances as a temporary measure.

o The soil around and under the pipe and entrance section shall be
thoroughly compacted to prevent undercutting.

o The flared inlet section shall be securely connected to the slope
drain and have watertight connecting bands.

o Slope drain sections shall be securely fastened together, fused or
have gasketed watertight fittings, and shall be securely anchored
into the soil.

o Install thrust blocks anytime 90 degree bends are used. Depending
on size of pipe and flow, these can be constructed with sand bags,
straw bales staked in place, “t” posts and wire, or ecology blocks.

J Pipe needs to be secured along its full length to prevent movement.
This can be done with steel “t” posts and wire. A post is installed
on each side of the pipe and the pipe is wired to them. Do this
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approximately every 10 to 20 feet of pipe length, depending on the
size of the pipe and quantity of water to be diverted.

o Interceptor dikes shall be used to direct runoff into a slope drain.
The height of the dike shall be at least 1 foot higher at all points
than the top of the inlet pipe.

o The area below the outlet must be stabilized with a riprap apron
ee BMP C209 Outlet Protection, for the appropriate outlet
material).

o If the pipe slope drain is conveying sediment-laden water, direct all
flows into the sediment trapping facility.

o Materials specifications for any permanent piped system are listed
in Volume III, Section 3.7.3 and shall be acceptable to the County.

Maintenance Standards

o Check inlet and outlet points regularly, especially after storms.

o The inlet should be free of undercutting, and no water should be
going around the point of entry. If there are problems, reinforce
the headwall with compacted earth or sand bags.

o The outlet point should be free of erosion and installed with
appropriate outlet protection.

o For permanent installations, inspect pipe periodically for vandalism
and physical distress such as slides and wind-throw.

o Normally the pipe slope is so steep that clogging is not a problem
with smooth wall pipe, however, debris may become lodged in the

pipe.
3.2.6 BMP C205: Subsurface Drains
Purpose

To intercept, collect, and convey ground water to a satisfactory outlet,
using a perforated pipe or conduit below the ground surface. Subsurface
drains are also known as “french drains”. The perforated pipe provides a
dewatering mechanism to drain excessively wet soils, provide a stable
base for construction, improve stability of structures with shallow
foundations, and to reduce hydrostatic pressure to improve slope stability.
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Conditions of Use

Use when you must remove excessive water from the soil. The soil
permeability, depth to water table and impervious layers are all factors
which may govern the use of subsurface drains.

Design and Installation Specifications

Relief drains are used either to lower the water table in large, relatively
flat areas, improve the growth of vegetation, or to remove surface water.

They are installed along a slope and drain in the direction of the slope.

They can be installed in a grid pattern, a herringbone pattern, or a random
pattern.

Interceptor drains are used to remove excess ground water from a slope,
stabilize steep slopes, and lower the water table immediately below a slope
to prevent the soil from becoming saturated.

They are installed perpendicular to a slope and drain to the side of the
slope.

They usually consist of a single pipe or series of single pipes instead of a
patterned layout.

o Depth and spacing of interceptor drains — The depth of an
interceptor drain is determined primarily by the depth to which the
water table is to be lowered or the depth to a confining layer. For
practical reasons, the maximum depth is usually limited to 6 feet,
with a minimum cover of 2 feet to protect the conduit.

J The soil should have depth and sufficient permeability to permit
installation of an effective drainage system at a depth of 2 to 6 feet.

o An adequate outlet for the drainage system must be available either
by gravity or by pumping.
o The quantity and quality of discharge needs to be accounted for in

the receiving stream (additional detention may be required).

o This standard does not apply to subsurface drains for building
foundations or deep excavations.

o The capacity of an interceptor drain is determined by calculating
the maximum rate of ground water flow to be intercepted.
Therefore, it is good practice to make complete subsurface

July 2009

Volume Il — Construction Stormwater Pollution Prevention 3-87



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

investigations, including hydraulic conductivity of the soil, before
designing a subsurface drainage system.

Size of drain — Size subsurface drains to carry the required
capacity without pressure flow. Minimum diameter for a
subsurface drain is 4 inches.

The minimum velocity required to prevent silting is 1.4 ft./sec.
The line shall be graded to achieve this velocity at a minimum.
The maximum allowable velocity using a sand-gravel filter or

envelope is 9 ft/sec.

Filter material and fabric shall be used around all drains for proper
bedding and filtration of fine materials. Envelopes and filters shall
surround the drain to a minimum of 3-inch thickness.

The outlet of the subsurface drain shall empty into a sediment pond
through a catch basin. If free of sediment, it can then empty into a
receiving channel, swale, or stable vegetated area adequately
protected from erosion and undermining.

The trench shall be constructed on a continuous grade with no
reverse grades or low spots.

Soft or yielding soils under the drain shall be stabilized with gravel
or other suitable material.

Backfilling shall be done immediately after placement of the pipe.
No sections of pipe shall remain uncovered overnight or during a
rainstorm. Backfill material shall be placed in the trench in such a
manner that the drain pipe is not displaced or damaged.

Do not install permanent drains near trees to avoid the tree roots
that tend to clog the line. Use solid pipe with watertight
connections where it is necessary to pass a subsurface drainage
system through a stand of trees.

Outlet — Ensure that the outlet of a drain empties into a channel or
other watercourse above the normal water level.

Secure an animal guard to the outlet end of the pipe to keep out
rodents.

Use outlet pipe of corrugated metal, cast iron, or heavy-duty plastic
without perforations and at least 10 feet long. Do not use an
envelope or filter material around the outlet pipe, and bury at least
two-thirds of the pipe length.
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o When outlet velocities exceed those allowable for the receiving
stream, outlet protection must be provided.

Maintenance Standards

o Subsurface drains shall be checked periodically to ensure that they
are free-flowing and not clogged with sediment or roots.

o The outlet shall be kept clean and free of debris.

o Trees located too close to a subsurface drain often clog the system
with their roots. If a drain becomes clogged, relocate the drain or
remove the trees as a last resort. Plan drain placement to minimize
this problem.

o Where drains are crossed by heavy vehicles use steel plate or
boards to prevent the lines from being crushed. After work is
complete the line shall be checked to ensure that it was not
crushed.

3.2.7 BMP C206: Level Spreader
Purpose

To provide a temporary outlet for dikes and diversions, and to convert
concentrated runoff to sheet flow and release it onto areas stabilized by
existing vegetation or an engineered filter strip.

Conditions of Use

A level spreader consists of an excavated depression constructed at zero
grade across a slope. It is used when a concentrated flow of water needs
to be dispersed over a large area with existing stable vegetation.

Items to consider are:

o What is the risk of erosion or damage if the flow may become
concentrated?

o Is an easement required if discharged to adjoining property?

o Most of the flow should be as ground water and not as surface
flow.

o Is there an unstable area downstream that cannot accept additional

ground water?

Use only where the slopes are gentle, the water volume is relatively low,
and the soil will adsorb most of the low flow events.
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Design and Installation Specifications

Use above undisturbed areas that are stabilized by existing
vegetation.

If the level spreader has any low points, flow will concentrate,
create channels and may cause erosion.

Discharge area below the outlet must be uniform with a slope of
less than SH:1V.

Outlet to be constructed level in a stable, undisturbed soil profile
(not on fill).

The runoff shall not reconcentrate after release unless intercepted
by another downstream measure.

The grade of the channel for the last 20 feet of the dike or
interceptor entering the level spreader shall be less than or equal to
1 percent. The grade of the level spreader shall be 0 percent to
ensure uniform spreading of storm runoff.

A 6-inch high gravel berm placed across the level lip shall consist
of washed crushed rock, 2- to 4-inch or 3/4-inch to 1%-inch size.

The spreader length shall be determined by estimating the peak
flow expected from the 10-year, 24-hour design storm. The length
of the spreader shall be a minimum of 15 feet for 0.1 cfs and shall
be 10 feet for each 0.1 cfs thereafter to a maximum of 0.5 cfs per
spreader. Use multiple spreaders for higher flows.

The width of the spreader shall be at least 6 feet.

The depth of the spreader as measured from the lip shall be at least
6 inches and it should be uniform across the entire length.

Level spreaders shall be setback 100 feet minimum from the
property line unless there is an easement for flow or the flow is
directed to a natural drainage course.

Level spreaders, when installed every so often in grassy swales,
keep the flows from concentrating. Materials that can be used
include sand bags, lumber, logs, concrete, and pipe. To function
properly, the material needs to be installed level and on contour.
Figures 3.11 and 3.12 provide a cross-section and a detail of a level
spreader.
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Densely vegetated for a
Min. of 100" and slope
less than 5:1
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Figure 3.11. Cross-Section of Level Spreader.
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Spreader must be level end for max. spreader length of 50'
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18" min. rebar supports
8' max. spacing

Figure 3.12. Detail of Level Spreader.
Maintenance Standards

o Inspect the spreader after every runoff event to ensure that it is
functioning correctly.

o The contractor should avoid the placement of any material on the
structure and should prevent construction traffic from crossing
over the structure.

o If the spreader is damaged by construction traffic, it shall be
immediately repaired.
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3.2.8

BMP C207: Check Dams

Purpose

Check dams are used to reduce the velocity of concentrated flow and
dissipate energy.

Conditions of Use

Where temporary channels or permanent channels are not yet
vegetated, channel lining is infeasible, and velocity checks are
required.

Check dams may not be placed in streams unless approved by the
State Department of Fish and Wildlife. Check dams may not be
placed in wetlands without approval from Thurston County or
another applicable permitting agency.

Check dams shall not be placed below the expected backwater
from any salmonid bearing water between October 1 and May 31
to ensure that there is no loss of high flow refuge habitat for
overwintering juvenile salmonids and emergent salmonid fry.

Design and Installation Specifications

Whatever material is used, the dam should form a triangle when viewed
from the side. This prevents undercutting as water flows over the face of
the dam rather than falling directly onto the ditch bottom.
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Check dams in association with sumps work more effectively at slowing
flow and retaining sediment than just a check dam alone. Provide a deep
sump immediately upstream of the check dam.

o In some cases, if carefully located and designed, check dams can
remain as permanent installations with very minor regrading. They
may be left as either spillways, in which case accumulated
sediment would be graded and seeded, or as check dams to prevent
further sediment from leaving the site.

J Check dams can be constructed of either rock or pea-gravel filled
bags. Straw bales are not an allowed construction material.
Numerous new products are also available for this purpose. They
tend to be re-usable, quick and easy to install, effective, and cost

efficient.
o Place check dams perpendicular to the flow of water.
o The maximum spacing between the dams shall be such that the toe

of the upstream dam is at the same elevation as the top of the
downstream dam.

o Keep the maximum height at 2 feet at the center of the dam.

o Keep the center of the check dam at least 12 inches lower than the
outer edges at natural ground elevation.

. Keep the side slopes of the check dam at 2:1 or flatter.

J Key the stone into the ditch banks and extend it beyond the
abutments a minimum of 18 inches to avoid washouts from
overflow around the dam.

J Use filter fabric foundation under a rock or sand bag check dam. If
a blanket ditch liner is used, this is not necessary. A piece of
organic or synthetic blanket cut to fit will also work for this

purpose.

o Rock check dams shall be constructed of appropriately sized rock.
The rock must be placed by hand or by mechanical means (no
dumping of rock to form dam) to achieve complete coverage of the
ditch or swale and to ensure that the center of the dam is lower
than the edges. The rock used must be large enough to stay in
place given the expected design flow through the channel.

o In the case of grass-lined ditches and swales, all check dams and
accumulated sediment shall be removed when the grass has

July 2009

Volume Il — Construction Stormwater Pollution Prevention 3-93



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

matured sufficiently to protect the ditch or swale — unless the slope
of the swale is greater than 4 percent. The area beneath the check
dams shall be seeded and mulched immediately after dam removal.

o Ensure that channel appurtenances, such as culvert entrances
below check dams, are not subject to damage or blockage from
displaced stones. %ure 3.13 depicts a typical rock check dam.

Maintenance Standards

. Check dams shall be monitored for performance and sediment
accumulation during and after each runoff producing rainfall.
Sediment shall be removed when it reaches one half the sump
depth.

o Anticipate submergence and deposition above the check dam and
erosion from high flows around the edges of the dam.

o If significant erosion occurs between dams, install a protective
riprap liner in that portion of the channel.
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View Looking Upstream

Key stone into channel banks and
extend it beyond the abutments a
minimum of 18" (0.5m) to prevent
flow around dam.

Section A- A

Spacing Between Check Dams

L' = the distance such that points A" and
'B' are of equal elevation.

/POINT ‘B’
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N\ 2N \\ \\ \\ NN,
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NOT TO SCALE

Figure 3.13. Check Dams.
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3.2.9 BMP C208: Triangular Silt Dike (Geotextile-Encased
Check Dam)

Purpose

Triangular silt dikes may be used as check dams for perimeter protection,
temporary soil stockpile protection, drop inlet protection, or as a
temporary interceptor dike.

Conditions of Use

. May be used for temporary check dams in ditches of any
dimension.
. May be used on soil or pavement with adhesive or staples.
. TSDs have been used to build temporary:
o Sediment ponds
o Diversion ditches
o Concrete wash out facilities
o Curbing
o Water bars
o Level spreaders
o Berms.

Design and Installation Specifications

Silt dikes are typically made of urethane foam sewn into a woven
geosynthetic fabric.
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It is triangular, 10 inches to 14 inches high in the center, with a 20-inch to
28-inch base. A 2—foot apron extends beyond both sides of the triangle
along its standard section of 7 feet. A sleeve at one end allows attachment
of additional sections as needed.

Install with ends curved up to prevent water from flowing around
the ends.

The fabric flaps and check dam units are attached to the ground
with wire staples. Wire staples shall be No. 11 gauge wire and
shall be 200 mm to 300 mm in length.

When multiple units are installed, the sleeve of fabric at the end of
the unit shall overlap the abutting unit and be stapled.

Locate and install check dams as soon as construction will allow.
Place check dams perpendicular to the flow of water.

When used as check dams, the leading edge must be secured with
rocks, sandbags, or a small key slot and staples.

In the case of grass-lined ditches and swales, check dams and
accumulated sediment shall be removed when the grass has
matured sufficiently to protect the ditch or swale unless the slope
of the swale is greater than 4 percent. The area beneath the check
dams shall be seeded and mulched immediately after dam removal.

Maintenance Standards

Triangular silt dams shall be monitored for performance and
sediment accumulation during and after each runoff producing
rainfall. Sediment shall be removed when it reaches one half the
height of the dam.

Anticipate submergence and deposition above the triangular silt
dam and erosion from high flows around the edges of the dam.
Immediately repair any damage or any undercutting of the dam.

July 2009

Volume Il — Construction Stormwater Pollution Prevention 3-97



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

3.2.10 BMP C209: Outlet Protection

Purpose

To prevent scour at conveyance outlets and minimize the potential for
downstream erosion by reducing the velocity of concentrated stormwater
flows.

Conditions of Use

Outlet protection is required at the outlets of all ponds, pipes, ditches, or
other conveyances, and where runoff is conveyed to a natural or manmade
drainage feature such as a stream, wetland, lake, or ditch.

Design and Installation Specifications

The receiving channel at the outlet of a culvert shall be protected from
erosion by rock lining a minimum of 6 feet downstream and extending up
the channel sides a minimum of 1 foot above the maximum tailwater
elevation or 1 foot above the crown, whichever is higher. For large pipes
(more than 18 inches in diameter), the outlet protection lining of the
channel is lengthened to four times the diameter of the culvert.
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Standard wingwalls, and tapered outlets and paved channels should
also be considered when appropriate for permanent culvert outlet
protection. (See WSDOT Hydraulic Manual, available through
WSDOT Engineering Publications.)

Organic or synthetic erosion blankets, with or without vegetation,
are usually more effective than rock, cheaper, and easier to install.
Materials can be chosen using manufacturer product specifications.
ASTM test results are available for most products and the designer
can choose the correct material for the expected flow.

With low flows, vegetation (including sod) can be effective.
The following guidelines shall be used for riprap outlet protection:

o Ifthe discharge velocity at the outlet is less than 5 fps (pipe
slope less than 1 percent), use 2-inch to 8-inch riprap.
Minimum thickness is 1 foot.

o For 5 to 10 fps discharge velocity at the outlet (pipe slope less
than 3 percent), use 24-inch to 4-foot riprap. Minimum
thickness is 2 feet.

o For outlets at the base of steep slope pipes (pipe slope greater
than 10 percent), an engineered energy dissipater shall be used.

Filter fabric or erosion control blankets shall always be used under
riprap to prevent scour and channel erosion.

New pipe outfalls can provide an opportunity for low-cost fish
habitat improvements. For example, an alcove of low-velocity
water can be created by constructing the pipe outfall and associated
energy dissipater back from the stream edge and digging a channel,
over-widened to the upstream side, from the outfall.

Overwintering juvenile and migrating adult salmonids may use the
alcove as shelter during high flows. Bank stabilization,
bioengineering, and habitat features may be required for disturbed
areas. See Volume III for more information on outfall system
design.

Maintenance Standards

Inspect and repair as needed.
Add rock as needed to maintain the intended function.

Clean energy dissipater if sediment builds up.

July 2009

Volume Il — Construction Stormwater Pollution Prevention 3-99



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

3.2.11 BMP C220: Storm Drain Inlet Protection

Purpose

Inlet protection prevents coarse sediment from entering drainage systems
prior to permanent stabilization of a disturbed area.

Conditions of Use

Use this BMP where storm drain inlets are to be made operational before
permanent stabilization of the disturbed drainage area. Provide protection
for all storm drain inlets downslope and within 500 feet of a disturbed or
construction area, unless the runoff that enters the catch basin will be
conveyed to a sediment pond or trap. Inlet protection may be used
anywhere to protect the drainage system. It is likely that the drainage
system will still require cleaning.

Table 3.9 lists several options for inlet protection. All of the methods for
storm drain inlet protection are prone to plugging and require a high
frequency of maintenance. Limit drainage areas to 1 acre or less.
Emergency overflows may be required where stormwater ponding would
cause a hazard. If an emergency overflow is provided, additional end-of-
pipe treatment may be required.
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Table 3.9. Storm Drain Inlet Protection.
Applicable for
Emergency Paved/Earthen
Type of Inlet Protection Overflow Surfaces Conditions of Use
Drop Inlet Protection
Excavated drop inlet Yes, temporary Earthen Applicable for heavy flows. Easy to

protection

flooding will occur

maintain. Large Area Requirement: 30” X
30’/acre.

Rock socks and gravel Yes Paved or Earthen | Applicable for heavy concentrated flows.
Gravel and wire drop inlet | No Applicable for heavy concentrated flows.
protection Will pond. Can withstand traffic.
Catch basin filters Yes Paved or Earthen | Frequent maintenance required.
Curb Inlet Protection
Curb inlet protection with | Small capacity Paved Used for sturdy, more compact
a wooden weir overflow installation.
Rock socks and gravel Yes Paved Sturdy, but limited filtration.

Culvert Inlet Protection

Culvert inlet sediment trap |

18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection — An excavated impoundment around the
storm drain. Sediment settles out of the stormwater prior to entering the
storm drain.

Depth 1 to 2 feet as measured from the crest of the inlet structure.

Side Slopes of excavation no steeper than 2:1.

Minimum volume of excavation 35 cubic yards.

Shape basin to fit site with longest dimension oriented toward the
longest inflow area.

Install provisions for draining to prevent standing water problems.

Clear the area of all debris.

Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.

Seal weep holes when removing structure and stabilizing area.

It may be necessary to build a temporary dike to the down slope
side of the structure to prevent bypass flow.
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Rock Sock Drop Inlet Protection — A barrier formed around the storm
drain inlet with overlapping rock socks.% Figure 3.14.

o Rock socks are bags made out of burlap or geotextile fabric
approximately 40 inches long and 6 inches in diameter. They are
filled with 1/2 inch round rock to 24 inch length and a weight of
16 to 20 pounds.

. Use loosely woven material, such as burlap for filtration and a tight
weave geotextile for diversion.

o Completely circle inlet with rock socks.
o Overlap ends to prevent gaps.
o Rock socks may be stacked if required, but should be replaced with

gravel filled sandbags for large flows.

PLAN VIEW

OVERLAPPING
ENDS

SECTION A-A’
OVERLAPPING
ENDS

PONDING HT.

AR
RN
AN

N
A

NOTES:
1. Drop inlet sediment barriers are to be used for small, nearly level drainage areas (less that 5%).

Figure 3.14. Rock Sock Drop Inlet Protection.
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Curb Inlet Protection with Wooden Weir — Barrier formed around a curb
inlet with a wooden frame and gravel.

Wire mesh with 1/2-inch openings.
Extra strength filter cloth.

Construct a frame.
Attach the wire and filter fabric to the frame.
Pile coarse washed aggregate against wire/fabric.

Place weight on frame anchors.

Curb and Gutter Sediment Barrier — Sandbag or rock berm (riprap and

gure 3.15.

<ﬁgregate) 3 feet high and 3 feet wide in a horseshoe shape. See

Construct a horseshoe shaped berm, faced with coarse aggregate if
using riprap, 3 feet high and 3 feet wide, at least 2 feet from the
inlet.

Construct a horseshoe shaped sedimentation trap on the outside of
the berm sized to sediment trap standards for protecting a culvert
inlet.

Maintenance Standards

Inspect catch basin filters frequently, especially after storm events.
If the insert becomes clogged, it should be cleaned or replaced.

For systems using stone filters: If the stone filter becomes clogged
with sediment, the stones must be pulled away from the inlet and
cleaned or replaced. Since cleaning of gravel at a construction site
may be difficult, an alternative approach would be to use the
clogged stone as fill and put fresh stone around the inlet.
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Plan View

Back of Sidewalk

Burlap Sacks to Catch Basin

Overlap onto Curb
/ Curb Inlet
Back of Curb)

(

N\

RUNOFF

RUNOFF

Gravel Filled Sandbags
Stacked Tightly

1. Place curb type sediment barriers on gently sloping street segments, where water can pond and allow

sediment to separate from runoff.
2. Sandbags of either burlap or woven “geotextile' fabric, are filled with gravel, layered and packed tightly.

3. Leave a one sandbag gap in the top row to provide a spillway for overflow.
4. Inspect barriers and remove sediment after each storm event. Sediment and gravel must be removed from

the traveled way immediately.

Figure 3.15. Curb and Gutter Barrier.
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3.2.12 BMP C233: Silt Fence
Purpose

To reduce the transport of coarse sediment from a construction site by
providing a temporary physical barrier to sediment and reducing the runoff
velocities of overland ﬂow%e Figure 3.16 for details on silt fence
construction.

JOINTS IN FILTER FABRIC SHALL BE SPLICED
AT POSTS. USE STAPLES, WIRE RINGS, OR
EQUIVALENT TO ATTACH FABRIC TO POSTS. 2"x2" BY 14 Ga. WIRE OR

EQUIVALENT, IF STANDARD
4 |

STRENGTH FABRIC USED

FILTER FABRIC ————

|
|
|
|
|

|
|1
|
|1
||

T

T\ MINIMUM 4"x4" TRENCH //

|
BACKFILL TRENCH WITH
NATIVE SOIL OR 3/4"-1.5"

POST SPACING MAY BE INCREASED WASHED GRAVEL

TO B' IF WIRE BACKING IS USED

2"x4” WOOD POSTS, STEEL FENCE

NOTE: FILTER FABRIC FENCES SHALL BE POSTS, REBAR, OR EQUIVALENT

INSTALLED ALONG CONTOUR WHENEVER POSSIBLE

Figure 3.16. Silt Fence.
Conditions of Use

J Silt fence may be used downslope of all disturbed areas.

° Silt fence is not intended to treat concentrated flows, nor is it
intended to treat substantial amounts of overland flow. Any
concentrated flows must be conveyed through the drainage system
to a sediment pond. The only circumstance in which overland flow
can be treated solely by a silt fence, rather than by a sediment
pond, is when the area draining to the fence is one acre or less and
flow rates are less than 0.5 cfs.

o Silt fences should not be constructed in streams or used in
V-shaped ditches. They are not an adequate method of silt control
for anything deeper than sheet or overland flow.
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Design and Installation Specifications

Drainage area of 1 acre or less or in combination with sediment
basin in a larger site.

Maximum slope steepness (normal (perpendicular) to fence line)
1:1.

Maximum sheet or overland flow path length to the fence of
100 feet.

No flows greater than 0.5 cfs.

The geotextile used shall meet the following standards. All
geotextile properties listed below are minimum average roll values
(i.e., the test result for any sampled roll in a lot shall meet or
exceed the values shown in Table 3.10):

Table 3.10. Geotextile Standards.

Polymeric Mesh AOS (ASTM D4751) | 0.60 mm maximum for film wovens (#30 sieve).

0.30 mm maximum for all other geotextile types (#50 sieve).
0.15 mm minimum for all fabric types (#100 sieve).

Water Permittivity (ASTM D4491) 0.02 sec” minimum

Grab Tensile Strength (ASTM D4632) | 180 Ibs. Minimum for extra strength fabric.

100 Ibs minimum for standard strength fabric.

Grab Tensile Strength (ASTM D4632) | 30% maximum

Ultraviolet Resistance (ASTM D4355) [ 70% minimum

Standard strength fabrics shall be supported with wire mesh,
chicken wire, 2-inch x 2-inch wire, safety fence, or jute mesh to
increase the strength of the fabric. Silt fence materials are
available that have synthetic mesh backing attached.

Filter fabric material shall contain ultraviolet ray inhibitors and
stabilizers to provide a minimum of six months of expected usable
construction life at a temperature range of 0°F. to 120°F.

100 percent biodegradable silt fence is available that is strong, long
lasting, and can be left in place after the project is completed. It
may be used subject to Administrator acceptance.

Standard Notes for construction plans and specifications follow.
Refer to Figure 3.16 for standard silt fence details.

The contractor shall install and maintain temporary silt fences at
the locations shown in the Plans. The silt fences shall be
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constructed in the areas of clearing, grading, or drainage prior to
starting those activities. A silt fence shall not be considered
temporary if the silt fence must function beyond the life of the
contract. The silt fence shall prevent soil carried by runoff water
from going beneath, through, or over the top of the silt fence, but
shall allow the water to pass through the fence.

The minimum height of the top of silt fence shall be 2 feet and the
maximum height shall be 2-1/2 feet above the original ground
surface.

The geotextile shall be sewn together at the point of manufacture,
or at an approved location as determined by the Engineer, to form
geotextile lengths as required. All sewn seams shall be located at a
support post. Alternatively, two sections of silt fence can be
overlapped, provided the Contractor can demonstrate, to the
satisfaction of the Engineer, that the overlap is long enough and
that the adjacent fence sections are close enough together to
prevent silt laden water from escaping through the fence at the
overlap.

The geotextile shall be attached on the up-slope side of the posts
and support system with staples, wire, or in accordance with the
manufacturer's recommendations. The geotextile shall be attached
to the posts in a manner that reduces the potential for geotextile
tearing at the staples, wire, or other connection device. Silt fence
back-up support for the geotextile in the form of a wire or plastic
mesh is dependent on the properties of the geotextile selected for
use. If wire or plastic back-up mesh is used, the mesh shall be
fastened securely to the up-slope of the posts with the geotextile
being up-slope of the mesh back-up support.

The geotextile at the bottom of the fence shall be buried in a trench
to a minimum depth of 4 inches below the ground surface. The
trench shall be backfilled and the soil tamped in place over the
buried portion of the geotextile, such that no flow can pass beneath
the fence and scouring cannot occur. When wire or polymeric
back-up support mesh is used, the wire or polymeric mesh shall
extend into the trench a minimum of 3 inches.

The fence posts shall be placed or driven a minimum of 18 inches.
A minimum depth of 12 inches is allowed if topsoil or other soft
subgrade soil is not present and a minimum depth of 18 inches
cannot be reached. Fence post depths shall be increased by

6 inches if the fence is located on slopes of 3:1 or steeper and the
slope is perpendicular to the fence. If required post depths cannot
be obtained, the posts shall be adequately secured by bracing or
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guying to prevent overturning of the fence due to sediment
loading.

Silt fences shall be located on contour as much as possible, except
at the ends of the fence, where the fence shall be turned uphill such
that the silt fence captures the runoff water and prevents water
from flowing around the end of the fence.

If the fence must cross contours, with the exception of the ends of
the fence, gravel check dams placed perpendicular to the back of
the fence shall be used to minimize concentrated flow and erosion
along the back of the fence. The gravel check dams shall be
approximately 1 foot deep at the back of the fence. It shall be
continued perpendicular to the fence at the same elevation until the
top of the check dam intercepts the ground surface behind the
fence. The gravel check dams shall consist of crushed surfacing
base course, gravel backfill for walls, or shoulder ballast. The
gravel check dams shall be located every 10 feet along the fence
where the fence must cross contours. The slope of the fence line
where contours must be crossed shall not be steeper than 3:1.

Wood, steel or equivalent posts shall be used. Wood posts shall
have minimum dimensions of 2 inches by 2 inches by 3 feet
minimum length, and shall be free of defects such as knots, splits,
or gouges. Steel posts shall consist of either size No. 6 rebar or
larger, ASTM A 120 steel pipe with a minimum diameter of

1 inch, U, T, L, or C shape steel posts with a minimum weight of
1.35 Ibs./ft. or other steel posts having equivalent strength and
bending resistance to the post sizes listed. The spacing of the
support posts shall be a maximum of 6 feet.

Fence back-up support, if used, shall consist of steel wire with a
maximum mesh spacing of 2 inches, or a prefabricated polymeric
mesh. The strength of the wire or polymeric mesh shall be
equivalent to or greater than 180 Ibs. grab tensile strength. The
polymeric mesh must be as resistant to ultraviolet radiation as the
geotextile it supports.

Silt fence installation using the slicing method specification details
follow. Refer to Figure 3.17 for slicing method details.

The base of both end posts must be at least 2 to 4 inches above the
top of the silt fence fabric on the middle posts for ditch checks to
drain properly. Use a hand level or string level, if necessary, to
mark base points before installation.
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o Install posts 3 to 4 feet apart in critical retention areas and 6 feet
apart in standard applications.

J Install posts 24 inches deep on the downstream side of the silt
fence, and as close as possible to the fabric, enabling posts to

support the fabric from upstream water pressure.

o Install posts with the nipples facing away from the silt fence fabric.

Ponding height POST SPACING:
max. 24" 7' max. on open runs

I 4’ max. on pooling areas

y

: g
POST DEPTH: : T

As much below ground
as fabric above ground

Top of Fabric
(72777, ZZ Belt T

Attach fabric to
upstream side of post

FLOW—

Drive over each side of
siit fence 2 to 4 times
with device exerting
60 p.s.l. or greater

R S B

100% compacti 100% compaction

oy

o
\\\\{\\4-

N

ATTACHMENT DETAILS:

2
e

* Gather fabric at posts, f needed.

# lhilize thwee ties per post, all within top 8 of fabric.

\ L,

# Pasition each tie diagonally, puncturing holes vertically
a minimum of 1" apart. .

# Hang each tie on a post nipple and tighten securely.
Use cable ties (50ibs) or soft wire.

Roll of silt fence

Post
installed
after
compaction

7
\

N\

i

.
e
> \“{'\\ .;:-;4/

AN
ESENS

\

7
\

Slicing blade
(18 mm width)

Vibratory plow is not acceptable because of horizontal compaction

Figure 3.17. Silt Fence Installation by Slicing Method.

o Attach the fabric to each post with three ties, all spaced within the
top 8 inches of the fabric. Attach each tie diagonally 45 degrees
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through the fabric, with each puncture at least 1 inch vertically
apart. In addition, position each tie to hang on a post nipple when
tightening to prevent sagging.

Wrap approximately 6 inches of fabric around the end posts and
secure with three ties.

No more than 24 inches of a 36-inch fabric is allowed above
ground level.

The rope lock system must be used in all ditch check applications.

The installation should be checked and corrected for any deviation
before compaction. Use a flat-bladed shovel to tuck fabric deeper
into the ground if necessary.

Compaction is vitally important for effective results. Compact the
soil immediately next to the silt fence fabric with the front wheel
of the tractor, skid steer, or roller exerting at least 60 pounds per
square inch. Compact the upstream side first and then each side
twice for a total of four trips.

Maintenance Standards

Any damage shall be repaired immediately.

If concentrated flows are evident uphill of the fence, they must be
intercepted and conveyed to a sediment pond.

It is important to check the uphill side of the fence for signs of the
fence clogging and acting as a barrier to flow and then causing
channelization of flows parallel to the fence. If this occurs, replace
the fence or remove the trapped sediment.

Sediment deposits shall either be removed when the deposit
reaches approximately one-third the height of the silt fence, or a
second silt fence shall be installed.

If the filter fabric (geotextile) has deteriorated due to ultraviolet
breakdown, it shall be replaced.
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3.2.13 BMP C234: Vegetated Strip
Purpose

To reduce the transport of coarse sediment from a construction site by
providing a temporary physical barrier to sediment and reducing the runoff
velocities of overland flow.

Conditions of Use

o Vegetated strips may be used downslope of all disturbed areas.

o Vegetated strips are not intended to treat concentrated flows, nor
are they intended to treat substantial amounts of overland flow.
Any concentrated flows must be conveyed through the drainage
system to a sediment pond. The only circumstance in which
overland flow can be treated solely by a strip, rather than by a
sediment pond, is when the following criteria are met (see
Table 3.11):

Table 3.11. Vegetated Strips.

Average Slope Slope Percent Contributing Flowpath Length
1.5H:1V or less 67% or less 100 feet
2H:1V or less 50% or less 115 feet
4H:1V or less 25% or less 150 feet
6H:1V or less 16.7% or less 200 feet
10H:1V or less 10% or less 250 feet
Design and Installation Specifications
° The vegetated strip shall consist of a continuous strip of dense

vegetation with a permeable topsoil and have a minimum 25-foot
long flowpath. Grass-covered, landscaped areas are generally not
adequate because the volume of sediment overwhelms the grass.
Ideally, vegetated strips shall consist of undisturbed native growth
with a well-developed soil that allows for infiltration of runoff.

o The slope within the strip shall not exceed 4H:1V.

o The uphill boundary of the vegetated strip shall be delineated with
clearing limits.

Maintenance Standards

o Any areas damaged by erosion or construction activity shall be
seeded immediately and protected by mulch.
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o If more than 5 feet of the original vegetated strip width has had
vegetation removed or is being eroded, sod must be installed.

o If there are indications that concentrated flows are traveling across
the buffer, surface water controls must be installed to reduce the
flows entering the buffer, or additional perimeter protection must
be installed.
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3.2.14 BMP C235: Straw Wattles

Purpose

To reduce the velocity and spread the flow of rill and sheet runoff, and to
capture and retain sediment.

Straw wattles are temporary erosion and sediment control barriers
consisting of straw wrapped in biodegradable tubular plastic or similar
material. They are typically 8 to 10 inches in diameter and 25 to 30 feet in
length. The wattles are placed in shallow trenches and staked along the
contour of disturbed or newly constructed slopes. See Figure 3.18 for
typical construction details.

Conditions of Use

. Disturbed areas that require immediate erosion protection.

. Exposed soils during the period of short construction delays, or
over winter months.

. On slopes requiring stabilization until permanent vegetation can be
established.

. Straw wattles are effective for one to two wet seasons.

. If conditions are appropriate, wattles can be staked to the ground

using willow cuttings for added revegetation.

. Rilling can occur beneath wattles if not properly entrenched and
water can pass between wattles if not tightly abutted together.
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Straw Rolls Must
Be Placed Along

Slope Contours )
Adjacent rolls shall

tightly abut

10'-25' (3-8m)

Spacing Depends

on Soil Type and L Sediment, organic matter,
Slope Steepness

and native seeds are
//captured behind the rolls.

8"-10" DIA.

/ (200-250mm)

1" X 1" Stake

not to scale (25 x 25mm)

NOTE:
1. Straw roll installation requires the placement and secure staking of the roll in a trench, 3"-5" (75-125mm)
deep, dug on contour. runoff must not be allowed to run under or around roll.

Figure 3.18. Straw Wattles.
Design Criteria

o It is critical that wattles are installed perpendicular to the flow
direction and parallel to the slope contour.

o Narrow trenches should be dug across the slope on contour to a
depth of 3 to 5 inches on clay soils and soils with gradual slopes.
On loose soils, steep slopes, and areas with high rainfall, dig
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trenches to a depth of 5 to 7 inches, or 1/2 to 2/3 of the thickness of
the wattle.

. Start building trenches and installing wattles from the base of the
slope and work up. Spread excavated material evenly along the
uphill slope and compacted using hand tamping or other methods.

. Construct trenches on contours at intervals of 10 to 25 feet apart
depending on the steepness of the slope, soil type, and rainfall.
The steeper the slope the closer together the trenches.

o Install the wattles snugly into the trenches and abut tightly end to
end. Do not overlap the ends.

o Install stakes at each end of the wattle, and at 4-foot centers along
entire length of wattle.

o If required, install pilot holes for the stakes using a straight bar to
drive holes through the wattle and into the soil.

o At a minimum, wooden stakes shall be approximately 3/4 x 3/4
x 24 inches. Willow cuttings or 3/8-inch rebar can also be used for
stakes.

Maintenance Standards

o Drive stakes through the middle of the wattle, leaving 2 to 3 inches
of the stake protruding above the wattle.

o Wattles may require maintenance to ensure they are in contact with
soil and thoroughly entrenched, especially after significant rainfall
on steep sandy soils.

o Inspect the slope after significant storms and repair any areas
where wattles are not tightly abutted or water has scoured beneath
the wattles.
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3.2.15 BMP C240: Sediment Trap
Purpose

To collect and store sediment from sites cleared and/or graded during
construction.

A sediment trap is a small temporary ponding area using a gravel outlet.
Sediment traps, along with other perimeter controls, shall be installed
before any land disturbance takes place in the drainage area.

Conditions of Use

Prior to leaving a construction site, stormwater runoff must pass through a
sediment pond or trap or other appropriate sediment removal best
management practice. Non-engineered sediment traps may be used onsite
prior to an engineered sediment trap or sediment pond to provide
additional sediment removal capacity.

It is intended for use on sites where the tributary drainage area is less than
3 acres, with no unusual drainage features, and a projected build-out time
of 6 months or less. The sediment trap is a temporary measure (with a
design life of approximately 6 months) and shall be maintained until the
site area is permanently protected against erosion by vegetation and/or
structures.

Sediment traps are only effective in removing sediment down to about the
medium silt size fraction. Runoff with sediment of finer grades (fine silt
and clay) will pass through untreated, emphasizing the need to control
erosion to the maximum extent first.

Whenever possible, sediment-laden water shall be discharged into onsite,
relatively level, vegetated areas (see BMP C234 — Vegetated Strip). This
is the only way to effectively remove fine particles from runoff unless
chemical treatment or filtration is used. This can be particularly useful
after initial treatment in a sediment trap. The areas of release must be
evaluated on a site-by-site basis in order to determine appropriate
locations for and methods of releasing runoff. Vegetated wetlands shall
not be used for this purpose. Frequently, it may be possible to pump water
from the collection point at the downhill end of the site to an upslope
vegetated area. Pumping shall only augment the treatment system, not
replace it, because of the possibility of pump failure or runoff volume in
excess of pump capacity.

All projects that are constructing permanent facilities for runoff quantity
control should use the rough-graded or final-graded permanent facilities
for traps. This includes combined facilities and infiltration facilities. If
infiltration facilities are to be used, the sides and bottom of the facility
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must only be rough excavated to a minimum of 2 feet above final grade.
Final grading of the infiltration facility shall occur only when all
contributing drainage areas are fully stabilized. When permanent facilities
are used as temporary sedimentation facilities, the surface area
requirement of a sediment trap or pond must be met. If the surface area
requirements are larger than the surface area of the permanent facility,
then the trap or pond shall be enlarged to comply with the surface area
requirement. The permanent pond shall also be divided into two cells as
required for sediment ponds.

Either a permanent control structure or the temporary control structure
(described in BMP C241, Temporary Sediment Pond) can be used. If a
permanent control structure is used, it may be advisable to partially restrict
the lower orifice with gravel to increase residence time while still allowing
dewatering of the pond. A shut-off valve may be added to the control
structure to allow complete retention of stormwater in emergency
situations. In this case, an emergency overflow weir must be added.

A skimmer may be used for the sediment trap outlet if approved by the
County.

Design and Installation Specifications

o See Figures 3.19 and 3.20 for details.

J If permanent runoff control facilities are part of the project, use
them for sediment retention.

Surface area determined
at top of weir

iyl e e )

/

-1.5" 2"-4" Rock
Washed gravel

Flat Bottom RipRap

Note: Trap may be formed by berm or by
partial or complete excavation

Geotextile

Discharge to stabilized
conveyance, outlet, or
level spreader

Figure 3.19. Cross-Section of Sediment Trap.
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Geotextile ?mzmszf = = = =l T
=N washed gravel

Min. 1' depth 3/4"-1.5"

Figure 3.20. Sediment Trap Outlet.

o To determine the sediment trap geometry, first calculate the design
surface area (SA) of the trap, measured at the invert of the weir.
Use the following equation:

SA = FS(Q/Vs)

Where: Q, = Design inflow (cfs) based on the 2-year
recurrence interval flow rate. Use a 15-minute
time step using an approved continuous runoff
model for the developed (unmitigated) site. If
the time of concentration is less than
30-minutes, a 5-minute time step may be
required. The 10-year recurrence interval peak
flow shall be used if the project size, expected
timing and duration of construction, or
downstream conditions warrant a higher level of
protection. If no hydrologic analysis is
required, the rational method may be used.

Vs = The settling velocity of the soil particle of
interest. The 0.02 mm (medium silt) particle
with an assumed density of 2.65 g/cm” has been
selected as the particle of interest and has a
settling velocity (Vs) of 0.00096 ft/sec.

FS = A safety factor of 2 to account for non-ideal
settling.

Therefore, the equation for computing surface area becomes:

SA =2 x Q»/0.00096
OR
2,080 square feet per cfs of inflow
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Note: Even if permanent facilities are used, they must still have a
surface area that is at least as large as that derived from the above
formula. If they do not, the pond must be enlarged.

o To aid in determining sediment depth, all sediment traps shall have
a staff gauge with a prominent labeled mark for each 1-foot
interval above the bottom of the trap.

o Sediment traps may not be feasible on utility projects due to the
limited work space or the short-term nature of the work. Portable
tanks may be used in place of sediment traps for utility projects.

Maintenance Standards

o Sediment shall be removed from the trap when it reaches 1 foot in
depth.
. Any damage to the pond embankments or slopes shall be repaired.

3.2.16 BMP C241: Temporary Sediment Pond
Purpose

To remove sediment from runoff originating from disturbed areas of the
site.

NOTE: Sediment ponds are typically designed to remove sediment no
smaller than medium silt (0.02 mm). Consequently, they may reduce
turbidity only slightly.

Conditions of Use

Prior to leaving a construction site, stormwater runoff must pass through a
sediment pond or other appropriate sediment removal best management
practice.

A sediment pond shall be used where the contributing drainage area is
3 acres or more. Ponds must be used in conjunction with erosion control
practices to reduce the amount of sediment flowing into the basin.

Design and Installation Specifications

o Sediment ponds must be installed only on sites where failure of the
structure would not result in loss of life, damage to homes or
buildings, or interruption of use or service of public roads or
utilities. Also, sediment traps and ponds are attractive to children
and can be very dangerous. If fencing of the pond is planned, the
type of fence and its location shall be shown on the ESC plan.
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. Structures having a maximum storage capacity at the top of the
dam of 10 acre-ft (435,600 ft’) or more are subject to the
Washington Dam Safety Regulations (Chapter 173-175 WAC).

o See Figures 3.21, 3.22, and 3.23 for details.

o If permanent runoff control facilities are part of the project, use
them for sediment retention. The surface area requirements of the
sediment pond must be met. This may require enlarging the
permanent pond to comply with the surface area requirements. If a
permanent control structure is used, it may be advisable to partially
restrict the lower orifice with gravel to increase residence time
while still allowing dewatering of the pond.

. Use of infiltration facilities for sedimentation ponds during
construction tends to clog the soils and reduce their capacity to
infiltrate. If infiltration facilities are to be used, the sides and
bottom of the facility must only be rough excavated to a minimum
of 2 feet above final grade. Final grading of the infiltration facility
shall occur only when all contributing drainage areas are fully
stabilized. The infiltration pretreatment facility should be fully
constructed and used with the sedimentation pond to help prevent

clogging.

Key divider into slope
to prevent flow
around sides

<}

The pond length shall be 3to 6

times the maximum pond width Emergency overflow
spillway
- P /V
'?m—*’* — T
' 4

Pond Iength

Riser pip&

"l
Inflow {r- >
=
S Silt fence or o | Discharge to stabilized
equivalent divider \] | conveyance, outlet, or
level spreader

Note: Pond may be formed by berm or
by partial or complete excavation

Figure 3.21. Sediment Pond Plan View.
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Riser pipe
(principal spillway) Crest of
emergency spillway

open at top with 6' min. Width

trash rack

Embankment compacted 95%
Dewatering device o ’ T pervious materials such as
(see riser detail) \ 7 gravel or clean sand shall
: not be used

) . : ; Discharge to stabilized
Wire-backed silt fence Dewatering Concrete base conveyance outlet o

taked haybal d i . .
\?vﬁh?ilteraélb?’ig,sgl\'/ rappe orifice (see riser detail)  |evel spreader

equivalent divider

Figure 3.22. Sediment Pond Cross-Section.

Polyethylene cap Provide adequate
strapping

Y

h
1

Perforated polyethylene
drainage tubing, diameter
min. 2" larger than
dewatering orifice.

Tubing shall comply Watertight Dewatering orifice, schedule,

with ASTM F667 and ling \
AASHTO M294 Tack weld L — 40 steel stub min.
=2 [ __— Diameter as per calculations]

/.‘/

1 6"min. F=—=4
| I

Corrugated
metal riser

" min.

N
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[ERARRRRIRRND

T Alternatively, metal stakes
and wire may be used to
prevent flotation

Concrete base

I— 2X riser dia. Min. —|

Figure 3.23. Sediment Pond Riser Detalil.

Determining Pond Geometry:

o Obtain the discharge from the hydrologic calculations of the peak
flow for the 2-year recurrence interval runoff event (Q,). Use a
15-minute time step and an approved continuous runoff model for
the developed (unmitigated) site. If the time of concentration is
less than 30 minutes, a S-minute time step may be required. The
10-year recurrence interval peak flow shall be used if the project
size, expected timing and duration of construction, or downstream
conditions warrant a higher level of protection. If no hydrologic
analysis is required, the Rational Method may be used.
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Determine the required surface area at the top of the riser pipe with
the equation:

SA =2 x Q,/0.00096
OR
2,080 square feet per cfs of inflow

See BMP C240 for more information on the derivation of the
surface area calculation.

The basic geometry of the pond can now be determined using the
following design criteria:

o Required surface area SA (from Step 2 above) at top of riser.
o Minimum 3.5-foot depth from top of riser to bottom of pond.

o Maximum 3:1 interior side slopes and maximum 2:1 exterior
slopes. The interior slopes can be increased to a maximum of
2:1 if fencing is provided at or above the maximum water
surface.

o One foot of freeboard between the top of the riser and the crest
of the emergency spillway.

o Flat bottom.
o Minimum 1-foot deep spillway.

o Length-to-width ratio between 3:1 and 6:1.

Sizing of Discharge Mechanisms:

The outlet for the pond consists of a combination of principal and
emergency spillways. These outlets must pass the peak runoff
expected from the contributing drainage area for a 100-year
recurrence interval storm. If, due to site conditions and pond
geometry, a separate emergency spill-way is not feasible, the
principal spillway must pass the entire peak runoff expected from
the 100-year recurrence interval storm. However, an attempt to
provide a separate emergency spillway shall always be made. The
runoff calculations shall be based on the site conditions during
construction. The flow through the dewatering orifice cannot be
utilized when calculating the 100-year recurrence interval storm
elevation because of its potential to become clogged; therefore,
available spillway storage must begin at the principal spillway riser
crest.
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The principal spillway designed by the procedures contained in
this standard will result in some reduction in the peak rate of
runoff. However, the riser outlet design will not adequately
control the pond discharge to the predevelopment discharge
limitations as stated in Minimum Requirement #7: Flow Control.
However, if the basin for a permanent stormwater detention pond
is used for a temporary sedimentation pond, the control structure
for the permanent pond can be used to maintain predevelopment
discharge limitations. The size of the pond, the expected life of the
construction project, the anticipated downstream effects and the
anticipated weather conditions during construction, should be
considered to determine the need of additional discharge control.
See Figure 3.24 for riser inflow curves.

o Principal Spillway: Determine the required diameter for the
principal spillway (riser pipe). The diameter shall be the
minimum necessary to pass the pre-developed 10-year peak
flow (Q)0) determined using a 15-minute time step in an
approved continuous runoff model for the developed. Use
Figure 3.24 to determine this diameter (h = 1-foot). Note: A
permanent control structure may be used instead of a
temporary riser.
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Figure 3.24. Riser Inflow Curves.

o Emergency Overflow Spillway: Determine the required size
and design of the emergency overflow spillway for the
developed 100-year peak flow indicated by an approved
continuous runoff model using a 15-minute time step
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Dewatering Orifice: Determine the size of the dewatering
orifice(s) (minimum 1-inch diameter) using a modified version
of the discharge equation for a vertical orifice and a basic
equation for the area of a circular orifice. Determine the
required area of the orifice with the following equation:

B AS (2h)05
° 0.6x3600Tg "’

where: Ag = orifice area (square feet)

Ag = pond surface area (square feet)

h = head of water above orifice (height of riser in
feet)

T = dewatering time (24 hours)

g = acceleration of gravity (32.2 feet/second?)

Convert the required surface area to the required diameter D of
the orifice:

[A
D =24x,|— =13.54x,/A,
V2

The vertical, perforated tubing connected to the dewatering
orifice must be at least 2 inches larger in diameter than the
orifice to improve flow characteristics. Make the size and
number of perforations in the tubing so that the tubing does not
restrict flow. The orifice should control the flow rate.

Additional Design Specifications:

The pond shall be divided into two roughly equal volume cells by a
permeable divider that will reduce turbulence while allowing movement of
water between cells. The divider shall be at least one-half the height of
the riser and a minimum of 1 foot below the top of the riser. Wire-backed,
2- to 3-foot high, extra strength filter fabric supported by treated 4"x4"s
can be used as a divider. Alternatively, staked straw bales wrapped with
filter fabric (geotextile) may be used. If the pond is more than 6 feet deep,
a different mechanism must be proposed. A riprap embankment is one
acceptable method of separation for deeper ponds. Other designs that
satisfy the intent of this provision are allowed as long as the divider is
permeable, structurally sound, and designed to prevent erosion under or
around the barrier.
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To aid in determining sediment depth, 1-foot intervals above the pond
bottom shall be prominently marked on the riser or a staff gauge.

If an embankment of more than 6 feet is proposed, the pond must comply
with the criteria contained in Volume V regarding dam safety for
detention BMPs.

o The most common structural failure of sedimentation ponds is
caused by piping. Piping refers to two phenomena: (1) water
seeping through fine-grained soil, eroding the soil grain by grain
and forming pipes or tunnels; and (2) water under pressure flowing
upward through a granular soil with a head of sufficient magnitude
to cause soil grains to lose contact and capability for support.

The most critical construction sequences to prevent piping will be:

o Tight connections between riser and barrel and other pipe
connections.

o Adequate anchoring of riser.
o Proper soil compaction of the embankment and riser footing.
o Proper construction of anti-seep devices.

Maintenance Standards

o Sediment shall be removed from the pond when it reaches 1 foot in
depth.

o Any damage to the pond embankments or slopes shall be repaired.

3.2.17 BMP C250: Construction Stormwater Chemical
Treatment

Purpose

Turbidity is difficult to control once fine particles are suspended in
stormwater runoff from a construction site. Sedimentation ponds are
effective at removing larger particulate matter by gravity settling, but are
ineffective at removing smaller particulates such as clay and fine silt.
Sediment ponds are typically designed to remove sediment no smaller than
medium silt (0.02 mm). Chemical treatment may be used to reduce the
turbidity of stormwater runoff.

Conditions of Use

Chemical treatment can reliably provide exceptional reductions of
turbidity and associated pollutants. Very high turbidities can be reduced
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to levels comparable to what is found in streams during dry weather.
Traditional BMPs used to control soil erosion and sediment loss from sites
under development may not be adequate to ensure compliance with the
water quality standard for turbidity in the receiving water. Chemical
treatment may be required to protect streams from the impact of turbid
stormwater discharges, especially when construction is to proceed through
the wet season.

Formal written approval from Ecology and acceptance by the County
is required for the use of chemical treatment regardless of site size.
The intention to use Chemical Treatment shall be indicated on the
Notice of Intent for coverage under the General Construction Permit.
Chemical treatment systems should be designed as part of the
Construction SWPPP, not after the fact. Chemical treatment may be
used to correct problem sites in limited circumstances with formal
written approval from Ecology and acceptance by the County.

The intention to use chemical treatment should be included in the SEPA
documentation for the project. The SEPA review authority (typically
Thurston County) must be notified at the application phase of the project
review (or the time that the SEPA determination on the project is
performed) that chemical treatment is proposed. Ifit is added after this
stage, an addendum may be necessary and may result in project approval
delay.

Design and Installation Specifications

See Appendix II-B for background information on chemical treatment.

Criteria for Chemical Treatment Product Use: Chemically treated
stormwater discharged from construction sites must be nontoxic to aquatic
organisms. The Chemical Technology Assessment Protocol (CTAPE)
must be used to evaluate chemicals proposed for stormwater treatment.
Only chemicals approved by Ecology under the CTAPE may be used for
stormwater treatment. The approved chemicals, their allowable
application techniques (batch treatment or flow-through treatment),
allowable application rates, and conditions of use can be found at the
Department of Ecology Emerging Technologies website:

<f‘nttp://www.ecy.wa.gov/programs/wq/ stormwater/newtech/index.html>.

Treatment System Design Considerations: The design and operation of
a chemical treatment system should take into consideration the factors that
determine optimum, cost-effective performance. It is important to
recognize the following:

o Only Ecology approved chemicals may be used and must follow
approved dose rates.
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o The pH of the stormwater must be in the proper range for the
polymers to be effective, which is typically 6.5 to 8.5.

o The coagulant must be mixed rapidly into the water to ensure
proper dispersion.

o A flocculation step is important to increase the rate of settling, to
produce the lowest turbidity, and to keep the dosage rate as low as
possible.

o Too little energy input into the water during the flocculation phase

results in flocs that are too small and/or insufficiently dense. Too
much energy can rapidly destroy floc as it is formed.

o Care must be taken in the design of the withdrawal system to
minimize outflow velocities and to prevent floc discharge.
Discharge from a batch treatment system shall be directed through
a physical filter such as a vegetated swale that would catch any
unintended floc discharge. Currently, flow-through systems
always discharge through the chemically enhanced sand filtration
system.

o System discharge rates must take into account downstream
conveyance integrity.

Polymer Batch Treatment Process Description:

A batch chemical treatment system consists of the stormwater collection
system (either temporary diversion or the permanent site drainage system),
an untreated stormwater storage pond, pumps, a chemical feed system,
treatment cells, and interconnecting piping.

The batch treatment system shall use a minimum of two lined treatment
cells in addition to the untreated stormwater storage pond. Multiple
treatment cells allow for clarification of treated water while other cells are
being filled or emptied. Treatment cells may be ponds or tanks. Ponds
with constructed earthen embankments greater than 6 feet high require
special engineering analyses.

Stormwater is collected at interception point(s) on the site and is diverted
by gravity or by pumping to an untreated stormwater storage pond or other
untreated stormwater holding area. The stormwater is stored until
treatment occurs. It is important that the holding pond be large enough to
provide adequate storage.

The first step in the treatment sequence is to check the pH of the
stormwater in the untreated stormwater storage pond. The pH is adjusted
by the application of carbon dioxide or a base until the stormwater in the
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storage pond is within the desired pH range, 6.5 to 8.5. When used,
carbon dioxide is added immediately downstream of the transfer pump.
Typically sodium bicarbonate (baking soda) is used as a base, although
other bases may be used. When needed, base is added directly to the
untreated stormwater storage pond. The stormwater is recirculated with
the treatment pump to provide mixing in the storage pond. Initial pH
adjustments should be based on daily bench tests. Further pH adjustments
can be made at any point in the process.

Once the stormwater is within the desired pH range (dependant on
polymer being used), the stormwater is pumped from the untreated
stormwater storage pond to a treatment cell as polymer is added. The
polymer is added upstream of the pump to facilitate rapid mixing.

After polymer addition, the water is kept in a lined treatment cell for
clarification of the sediment-floc. In a batch mode process, clarification
typically takes from 30 minutes to several hours. Prior to discharge
samples are withdrawn for analysis of pH and turbidity. If both are
acceptable, the treated water is discharged.

Several configurations have been developed to withdraw treated water
from the treatment cell. The original configuration is a device that
withdraws the treated water from just beneath the water surface using a
float with adjustable struts that prevent the float from settling on the cell
bottom. This reduces the possibility of picking up sediment-floc from the
bottom of the pond. The struts are usually set at a minimum clearance of
about 12 inches; that is, the float will come within 12 inches of the bottom
of the cell. Other systems have used vertical guides or cables which
constrain the float, allowing it to drift up and down with the water level.
More recent designs have an H-shaped array of pipes, set on the
horizontal.

This scheme provides for withdrawal from four points rather than one.
This configuration reduces the likelihood of sucking settled solids from
the bottom. It also reduces the tendency for a vortex to form. Inlet
diffusers, a long floating or fixed pipe with many small holes in it, are also
an option.

Safety is a primary concern. Design should consider the hazards
associated with operations, such as sampling. Facilities should be
designed to reduce slip hazards and drowning. Tanks and ponds should
have life rings, ladders, or steps extending from the bottom to the top.

Polymer Flow-Through Treatment Process Description:

At a minimum, a flow-through chemical treatment system consists of the
stormwater collection system (either temporary diversion or the permanent
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site drainage system), an untreated stormwater storage pond, and the
chemically enhanced sand filtration system.

Stormwater is collected at interception point(s) on the site and is diverted
by gravity or by pumping to an untreated stormwater storage pond or other
untreated stormwater holding area. The stormwater is stored until
treatment occurs. It is important that the holding pond be large enough to
provide adequate storage.

Stormwater is then pumped from the untreated stormwater storage pond to
the chemically enhanced sand filtration system where polymer is added.
Adjustments to pH may be necessary before chemical addition. The sand
filtration system continually monitors the stormwater for turbidity and pH.
If the discharge water is ever out of an acceptable range for turbidity or
pH, the water is recycled to the untreated stormwater pond where it can be
retreated.

For batch treatment and flow-through treatment, the following equipment
should be located in a lockable shed:

o The chemical injector

o Secondary non-corrosive containment for acid, caustic, buffering
compound, and treatment chemical

. Emergency shower and eyewash
o Monitoring equipment.
System Sizing

Certain sites are required to implement flow control for the developed
sites. These sites must also control stormwater release rates during
construction. Generally, these are sites that discharge stormwater directly,
or indirectly, through a conveyance system, into a fresh water. System
sizing is dependent on flow control requirements.

Sizing Criteria for Batch Treatment Systems for Flow Control
Exempt Water Bodies

The total volume of the untreated stormwater storage pond and treatment
ponds or tanks must be large enough to treat the volume of stormwater
that is produced during multiple day storm events. It is recommended that
at a minimum the untreated stormwater storage pond be sized to hold

1.5 times the runoff volume of the 10-year, 24-hour storm event. Bypass
shall be provided around the chemical treatment system to accommodate
extreme storm events.
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Primary settling should be encouraged in the untreated stormwater storage
pond. A forebay with access for maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A
larger cell is able to treat a larger volume of water each time a batch is
processed. However, the larger the cell the longer the time required to
empty the cell. A larger cell may also be less effective at flocculation and
therefore require a longer settling time. The simplest approach to sizing
the treatment cell is to multiply the allowable discharge flow rate times the
desired drawdown time. A 4-hour drawdown time allows one batch per
cell per 8-hour work period, given 1 hour of flocculation followed by

2 hours of settling.

If the discharge is directly to a lake, flow control exempt receiving water
listed in Volume I, or to an infiltration system, there is no discharge flow
limit.

Ponds sized for flow control water bodies must at a minimum meet the
sizing criteria for flow control exempt waters.

Sizing Criteria for Flow-Through Treatment Systems for Flow
Control Exempt Water Bodies:

When sizing storage ponds or tanks for flow-through systems for flow
control exempt water bodies, the treatment system capacity should be a
factor. The untreated stormwater storage pond or tank shall be sized to
hold 1.5 times the runoff volume of the 10-year, 24-hour storm event
minus the treatment system flowrate for an 8-hour period. For a chitosan-
enhanced sand filtration system, the treatment system flowrate shall be
sized using a hydraulic loading rate between 6 to 8 gpm/ft>. Other
hydraulic loading rates may be more appropriate for other systems.
Bypass shall be provided around the chemical treatment system to
accommodate extreme storms.

Sizing Criteria for Flow Control Water Bodies

Sites that must implement flow control for the developed site condition
must also control stormwater release rates during construction.
Construction site stormwater discharges shall not exceed the discharge
durations of the pre-developed condition for the range of pre-developed
discharge rates from 50 percent of the 2-year recurrence interval flow
through the 10-year flow as predicted by an approved continuous runoff
model. The pre-developed condition to be matched shall be the land cover
condition immediately prior to the development project. This restriction
on release rates can affect the size of the storage pond and treatment cells.

The following is how WWHM can be used to determine the release rates
from the chemical treatment systems:
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o Determine the pre-developed flow durations to be matched by
entering the land use area under the “Pre-developed” scenario in
WWHM. The default flow range is from 50 percent of the 2-year
recurrence interval flow through the 10-year flow.

o Enter the post developed land use area in the “Developed
Unmitigated” scenario in WWHM.

o Copy the land use information from the “Developed Unmitigated”
to “Developed Mitigated” scenario.

o While in the “Developed Mitigated” scenario, add a pond element
under the basin element containing the post-developed land use
areas. This pond element represents information on the available
untreated stormwater storage and discharge from the chemical
treatment system. In cases where the discharge from the chemical
treatment system is controlled by a pump, a stage/storage/
discharge (SSD) table representing the pond must be generated
outside WWHM and imported into WWHM. WWHM can route
the runoff from the post-developed condition through this SSD
table (the pond) and determine compliance with the flow duration
standard. This would be an iterative design procedure where if the
initial SSD table proved to be inadequate, the designer would have
to modify the SSD table outside WWHM and re-import in
WWHM and route the runoff through it again. The iteration will
continue until a pond that complies with the flow duration standard
is correctly sized.

Notes on SSD table characteristics:

o The pump discharge rate would likely be initially set at just below
50 percent of the 2-year recurrence interval flow from the pre-
developed condition. As runoff coming into the untreated
stormwater storage pond increases and the available untreated
stormwater storage volume gets used up, it would be necessary to
increase the pump discharge rate above 50 percent of the 2-year
recurrence interval flow. The increase(s) above 50 percent of the
2-year recurrence interval flow must be such that they provide
some relief to the untreated stormwater storage needs but at the
same time will not cause violations of the flow duration standard at
the higher flows. The final design SSD table will identify the
appropriate pumping rates and the corresponding stage and
storages.

o When building such a flow control system, the design must ensure
that any automatic adjustments to the pumping rates will be as a
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result of changes to the available storage in accordance with the
final design SSD table.

It should be noted that the above procedures would be used to meet the
flow control requirements. The chemical treatment system must be able to
meet the runoff treatment requirements. It is likely that the discharge flow
rate of 50 percent of the 2-year recurrence interval or more may exceed
the treatment capacity of the system. If that is the case, the untreated
stormwater discharge rate(s) (i.e., influent to the treatment system) must
be reduced to allow proper treatment. Any reduction in the flows would
likely result in the need for a larger untreated stormwater storage volume.

o If the discharge is to a municipal storm drainage system, the
allowable discharge rate may be limited by the capacity of the
public system. It may be necessary to clean the municipal storm
drainage system prior to the start of the discharge to prevent
scouring solids from the drainage system. If the municipal storm
drainage system discharges to a water body not on the flow control
exempt list, the project site is subject to flow control requirements.

o If system design does not allow you to discharge at the slower rates
as described above and if the site has a retention or detention pond
that will serve the planned development, the discharge from the
treatment system may be directed to the permanent
retention/detention pond to comply with the flow control
requirement. In this case, the untreated stormwater storage pond
and treatment system will be sized according to the sizing criteria
for flow-through treatment systems for flow control exempt water
bodies described earlier except all discharge (water passing
through the treatment system and stormwater bypassing the
treatment system) will be directed into the permanent
retention/detention pond. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent
retention/detention pond may be divided to serve as the untreated
stormwater storage pond and the post-treatment flow control pond.
A berm or barrier must be used in this case so the untreated water
does not mix with the treated water. Both untreated stormwater
storage requirements, and adequate post-treatment flow control
must be achieved. The post-treatment flow control pond’s revised
dimensions must be entered into the WWHM and the WWHM
must be run to confirm compliance with the flow control
requirement.

Maintenance Standards

Monitoring: At a minimum, the following monitoring shall be
conducted. Test results shall be recorded on a daily log kept on site.
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Additional testing may be required by the NPDES Permit based on site
conditions:

Operational Monitoring
o Total volume treated and discharged

J Flow must be continuously monitored and recorded at not greater
than 15-minute intervals

o Type and amount of chemical used for pH adjustment, if any
o Quantity of chemical used for treatment
o Settling time.

Compliance Monitoring

o Influent and effluent pH and turbidity must be continuously
monitored and recorded at not greater than 15-minute intervals.

o pH and turbidity of the receiving water.

Biomonitoring

o Treated stormwater must be non-toxic to aquatic organisms.
Treated stormwater must be tested for aquatic toxicity or residual
chemical content. Frequency of biomonitoring will be determined

by Ecology.

J Residual chemical tests must be approved by Ecology prior to their
use.

o If testing treated stormwater for aquatic toxicity, you must test for

acute (lethal) toxicity. Bioassays shall be conducted by a
laboratory accredited by Ecology, unless otherwise approved by
Ecology. Acute toxicity tests shall be conducted per the CTAPE
protocol.

o Discharge Compliance: Prior to discharge, treated stormwater
must be sampled and tested for compliance with pH and turbidity
limits. These limits may be established by the Construction
Stormwater General Permit or a site-specific discharge permit.
Sampling and testing for other pollutants may also be necessary at
some sites. The pH must be within the range of 6.5 to 8.5 standard
units and not cause a change in the pH of the receiving water of
more than 0.2 standard units.
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o Treated stormwater samples and measurements shall be taken from
the discharge pipe or another location representative of the nature
of the treated stormwater discharge. Samples used for determining
compliance with the water quality standards in the receiving water
shall not be taken from the treatment pond prior to decanting.
Compliance with the water quality standards is determined in the
receiving water.

. Operator Training: Each contractor who intends to use chemical
treatment shall be trained by an experienced contractor on an
active site.

Standard BMPs:

o Surface stabilization BMPs should be implemented on site to
prevent significant erosion. All sites shall use a truck wheel wash
to prevent tracking of sediment off site.

Sediment Removal and Disposal:

. Sediment shall be removed from the storage or treatment cells as
necessary. Typically, sediment removal is required at least once
during a wet season and at the decommissioning of the cells.
Sediment remaining in the cells between batches may enhance the
settling process and reduce the required chemical dosage.

. Sediment that is known to be non-toxic may be incorporated into
the site away from drainages.

3.2.18 BMP C251: Construction Stormwater Filtration
Purpose

To remove sediment from runoff originating from disturbed areas of the
site.

Conditions of Use

Traditional BMPs used to control soil erosion and sediment loss from sites
under development may not be adequate to ensure compliance with the
water quality standard for turbidity in the receiving water. Filtration may
be used in conjunction with gravity settling to remove sediment as small
as fine silt (0.5 pm). The reduction in turbidity will be dependent on the
particle size distribution of the sediment in the stormwater. In some
circumstances, sedimentation and filtration may achieve compliance with
the water quality standard for turbidity.

The use of construction stormwater filtration does not require prior
approval from Ecology or Thurston County as long as treatment chemicals
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are not used. Filtration in conjunction with polymer treatment requires
testing under the Chemical Technology Assessment Protocol — Ecology
(CTAPE) before it can be initiated. Approval from the appropriate
regional Ecology office and acceptance by Thurston County must be
obtained at each site where polymers use is proposed prior to use. For
more guidance on stormwater chemical treatment see BMP C250.

Design and Installation Specifications
Background Information

Filtration with sand media has been used for over a century to treat water
and wastewater. The use of sand filtration for treatment of stormwater has
developed recently, generally to treat runoff from streets, parking lots, and
residential areas. The application of filtration to construction stormwater
treatment is currently under development.

Two types of filtration systems may be applied to construction stormwater
treatment: rapid and slow. Rapid sand filters are the typical system used
for water and wastewater treatment. They can achieve relatively high
hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they have
automatic backwash systems to remove accumulated solids. In contrast,
slow sand filters have very low hydraulic rates, on the order of

0.02 gpm/sf, because they do not have backwash systems. To date, slow
sand filtration has generally been used to treat stormwater. Slow sand
filtration is mechanically simple in comparison to rapid sand filtration but
requires a much larger filter area.

Filtration Equipment. Sand media filters are available with automatic
backwashing features that can filter to 50 um particle size. Screen or bag
filters can filter down to 5 pm. Fiber wound filters can remove particles
down to 0.5 um. Sequence filters from the largest to the smallest pore
opening. Sediment removal efficiency will be related to particle size
distribution in the stormwater.

Treatment Process Description. Stormwater is collected at interception
point(s) on the site and is diverted to a sediment pond or tank for removal
of large sediment and storage of the stormwater before it is treated by the
filtration system. The stormwater is pumped from the trap, pond, or tank
through the filtration system in a rapid sand filtration system. Slow sand
filtration systems are designed as flow through systems using gravity.

If large volumes of concrete are being poured, pH adjustment may be
necessary.
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Sizing Criteria for Flow-Through Treatment Systems for Flow
Control

Exempt Water Bodies:

When sizing storage ponds or tanks for flow-through systems for flow
control exempt water bodies the treatment system capacity should be a
factor. The untreated stormwater storage pond or tank shall be sized to
hold 1.5 times the runoff volume of the 10-year, 24-hour storm event
minus the treatment system flowrate for an 8-hour period. For a chitosan-
enhanced sand filtration system, the treatment system flowrate shall be
sized using a hydraulic loading rate between 6 to 8 gpm/ft>. Other
hydraulic loading rates may be more appropriate for other systems.
Bypass shall be provided around the chemical treatment system to
accommodate extreme storms.

Sizing Criteria for Flow Control Water Bodies:

Sites that must implement flow control for the developed site condition
must also control stormwater release rates during construction.
Construction site stormwater discharges shall not exceed the discharge
durations of the pre-developed condition for the range of pre-developed
discharge rates from 50 percent of the 2-year recurrence interval flow
through the 10-year flow as predicted by an approved continuous runoff
model. The pre-developed condition to be matched shall be the land cover
condition immediately prior to the development project. This restriction
on release rates can affect the size of the storage pond, the filtration
system, and the flow rate through the filter system.

The following is how WWHM can be used to determine the release rates
from the filtration systems:

J Determine the pre-developed flow durations to be matched by
entering the land use area under the “Pre-developed” scenario in
WWHM. The default flow range is from 50 percent of the 2-year
recurrence interval flow through the 10-year flow.

o Enter the post developed land use area in the “Developed
Unmitigated” scenario in WWHM.

o Copy the land use information from the “Developed Unmitigated”
to “Developed Mitigated” scenario.

o There are two possible ways to model stormwater filtration
systems:

o The stormwater filtration system uses an untreated stormwater
storage pond/tank and the discharge from this pond/tank is
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pumped to one or more filters. In-line filtration chemicals
would be added to the flow right after the pond/tank and before
the filter(s). Because the discharge is pumped, WWHM cannot
generate a stage/storage/discharge (SSD) table for this system.
This system is modeled the same way as described in BMP
C250 and is as follows:

While in the “Developed Mitigated” scenario, add a
pond element under the basin element containing
the post-developed land use areas. This pond
element represents information on the available
untreated stormwater storage and discharge from
the filtration system. In cases where the discharge
from the filtration system is controlled by a pump, a
stage/storage/ discharge (SSD) table representing
the pond must be generated outside WWHM and
imported into WWHM. WWHM can route the
runoff from the post-developed condition through
this SSD table (the pond) and determine compliance
with the flow duration standard. This would be an
iterative design procedure where if the initial SSD
table proved to be out of compliance, the designer
would have to modify the SSD table outside
WWHM and re-import in WWHM and route the
runoff through it again. The iteration will continue
until a pond that enables compliance with the flow
duration standard is designed.

o Notes on SSD table characteristics:

The pump discharge rate would likely be initially
set at just below one-half if the 2-year recurrence
interval flow from the pre-developed condition. As
runoff coming into the untreated stormwater storage
pond increases and the available untreated
stormwater storage volume gets used up, it would
be necessary to increase the pump discharge rate
above 50 percent of the 2-year recurrence interval
flow. The increase(s) above 50 percent of the
2-year must be such that they provide some relief to
the untreated stormwater storage needs but at the
same time they will not cause violations of the flow
duration standard at the higher flows. The final
design SSD table will identify the appropriate
pumping rates and the corresponding stage and
storages.
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o When building such a flow control system, the design must
ensure that any automatic adjustments to the pumping rates
will be as a result of changes to the available storage in
accordance with the final design SSD table.

o The stormwater filtration system uses a storage pond/tank and
the discharge from this pond/tank gravity flows to the filter.
This is usually a slow sand filter system and it is possible to
model it in WWHM as a Filter element or as a combination of
Pond and Filter element placed in series. The stage/storage/
discharge table(s) may then be generated within WWHM as
follows:

- While in the “Developed Mitigated” scenario, add a
Filter element under the basin element containing
the post-developed land use areas. The length and
width of this filter element would have to be the
same as the bottom length and width of the
upstream untreated stormwater storage pond/tank.

— In cases where the length and width of the filter is
not the same as those for the bottom of the upstream
untreated stormwater storage tank/pond, the
treatment system may be modeled as a Pond
element followed by a Filter element. By having
these two elements, WWHM would then generate a
SSD table for the storage pond which then gravity
flows to the Filter element. The Filter element
downstream of the untreated stormwater storage
pond would have a storage component through the
media, and an overflow component for when the
filtration capacity is exceeded.

o WWHM can route the runoff from the post-developed
condition through the treatment systems in 4b and determine
compliance with the flow duration standard. This would be an
iterative design procedure where if the initial sizing estimates
for the treatment system proved to be inadequate, the designer
would have to modify the system and route the runoff through
it again. The iteration would continue until compliance with
the flow duration standard is achieved.

o It should be noted that the above procedures would be used to meet
the flow control requirements. The filtration system must be able
to meet the runoff treatment requirements. It is likely that the
discharge flow rate of 50 percent of the 2-year recurrence interval
flow or more may exceed the treatment capacity of the system. If
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that is the case, the untreated stormwater discharge rate(s) (i.e.,
influent to the treatment system) must be reduced to allow proper
treatment. Any reduction in the flows would likely result in the
need for a larger untreated stormwater storage volume.

o If system design does not allow you to discharge at the slower rates
as described above and if the site has a retention or detention pond
that will serve the planned development, the discharge from the
treatment system may be directed to the permanent
retention/detention pond to comply with the flow control
requirements. In this case, the untreated stormwater storage pond
and treatment system will be sized according to the sizing criteria
for flow-through treatment systems for flow control exempt
waterbodies described earlier except all discharges (water passing
through the treatment system and stormwater bypassing the
treatment system) will be directed into the permanent
retention/detention pond. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent
retention/detention pond may be divided to serve as the untreated
stormwater discharge pond and the post-treatment flow control
pond. A berm or barrier must be used in this case so the untreated
water does not mix with the treated water. Both untreated
stormwater storage requirements, and adequate post-treatment flow
control must be achieved. The post-treatment flow control pond’s
revised dimensions must be entered into the WWHM and the
WWHM must be run to confirm compliance with the flow control
requirement.

Maintenance Standards

Rapid sand filters typically have automatic backwash systems that are
triggered by a pre-set pressure drop across the filter. If the backwash
water volume is not large or substantially more turbid than the stormwater
stored in the holding pond or tank, backwash return to the pond or tank
may be appropriate. However, land application or another means of
treatment and disposal may be necessary.

o Screen, bag, and fiber filters must be cleaned and/or replaced when
they become clogged.
J Sediment shall be removed from the storage and/or treatment

ponds as necessary. Typically, sediment removal is required once
or twice during a wet season and at the decommissioning of the
ponds.
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3.2.19 BMP C252: High pH Neutralization Using CO,
Description

When pH levels in stormwater rise above 8.5, it is necessary to lower the
pH levels to the acceptable range of 6.5 to 8.5, this process is called pH
neutralization. The pH neutralization involves the use of solid or
compressed carbon dioxide gas in water requiring neutralization.
Neutralized stormwater may be discharged to surface waters under the
General Construction NPDES Permit but neutralized process water must
be managed to prevent discharge to surface waters. Process wastewater
includes wastewaters such as concrete truck wash-out, hydro-demolition,
or saw-cutting slurry.

Reason for pH Neutralization

J A pH level range of 6.5 to 8.5 is typical for most natural
watercourses, and this neutral pH is required for the survival of
aquatic organisms. Should the pH rise or drop out of this range,
fish and other aquatic organisms may become stressed and may
die.

o Calcium hardness can contribute to high pH values and cause
toxicity that is associated with high pH conditions. A high level of
calcium hardness in waters of the state is not allowed.

J The water quality standard for pH in Washington State is in the
range of 6.5 to 8.5. Groundwater standard for calcium and other
dissolved solids in Washington State is less than 500 mg/1.

Causes of High pH

High pH at construction sites is most commonly caused by the contact of
stormwater with poured or recycled concrete, cement, mortars, and other
Portland cement or lime-containing construction materials. (See BMP
C151: Concrete Handling for more information on concrete handling
procedures.) The principal caustic agent in cement is calcium hydroxide
(free lime).

Advantages of CO» Sparging

o Rapidly neutralizes high pH water

. Cost effective and safer to handle than acid compounds
° CO; is self-buffering. It is difficult to overdose and create
harmfully low pH levels.
o Material is readily available.
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The Chemical Process

When carbon dioxide (CO,) is added to water (H,0O), carbonic acid
(H,CO:3) is formed which can further dissociate into a proton (H")
and a bicarbonate anion (HCO5;") as shown below:

CO,+ H,0 «—— H,C0; «—— H + HCO5

The free proton is a weak acid that can lower the pH. Water
temperature has an effect on the reaction as well. The colder the
water temperature is the slower the reaction occurs and the warmer
the water temperature is the quicker the reaction occurs. Most
construction applications in Washington State have water
temperatures in the S0°F or higher range so the reaction is almost
simultaneous.

Treatment Procedures

High pH water may be treated using continuous treatment,
continuous discharge systems. These manufactured systems
continuously monitor influent and effluent pH to ensure that pH
values are within an acceptable range before being discharged. All
systems must have fail safe automatic shut off switches in the
event that pH is not within the acceptable discharge range. Only
trained operators may operate manufactured systems. System
manufacturers often provide trained operators or training on their
devices.

The following procedure may be used when not using a continuous
discharge system:

o Prior to treatment, Thurston County must be notified.

o Every effort should be made to isolate the potential high pH
water in order to treat it separately from other stormwater
onsite.

o Water should be stored in an acceptable storage facility,
detention pond, or containment cell prior to treatment.

o Transfer water to be treated to the treatment structure. Ensure
that treatment structure size is sufficient to hold the amount of
water that is to be treated. Do not fill tank completely, allow at
least 2 feet of freeboard.

o The operator samples the water for pH and notes the clarity of
the water. As a rule of thumb, less CO; is necessary for clearer
water. This information shall be recorded.
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o In the pH adjustment structure, add CO, until the pH falls in
the range of 6.9 to 7.1. Remember that pH water quality
standards apply so adjusting pH to within 0.2 pH units of
receiving water (background pH) is recommended. It is
unlikely that pH can be adjusted to within 0.2 pH units using
dry ice. Compressed carbon dioxide gas should be introduced
to the water using a carbon dioxide diffuser located near the
bottom of the tank; this will allow carbon dioxide to bubble up
through the water and diffuse more evenly.

o Slowly release the water to discharge making sure water does
not get stirred up in the process. Release about 80 percent of
the water from the structure leaving any sludge behind.

o Discharge treated water through a pond or drainage system.

o Excess sludge needs to be disposed of properly as concrete
waste. If several batches of water are undergoing pH
treatment, sludge can be left in treatment structure for the next
batch treatment. Dispose of sludge when it fills 50 percent of
tank volume.

. Sites that must implement flow control for the developed site must
also control stormwater release rates during construction. All
treated stormwater must go through a flow control facility before
being released to surface waters which require flow control.

Safety and Materials Handling

o All equipment should be handled in accordance with OSHA rules
and regulations

J Follow manufacturer guidelines for materials handling.

Operator Records

o Each operator should provide:

o A diagram of the monitoring and treatment equipment

o A description of the pumping rates and capacity the treatment
equipment is capable of treating.

o Each operator shall keep a written record of the following:
o Client name and phone number

o Date of treatment
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o Weather conditions

o Project name and location
o Volume of water treated
o pH of untreated water

o Amount of CO; needed to adjust water to a pH range of 6.9
to 7.1

o pH of treated water
o Discharge point location and description.

A copy of this record shall be given to the client/contractor who
shall retain the record for 3 years.

3.2.20 BMP C253: pH Control for High pH Water
Description

When pH levels in stormwater rise above 8.5, it is necessary to lower the
pH levels to the acceptable range of 6.5 to 8.5; this process is called pH
neutralization. Stormwater with pH levels exceeding water quality
standards may be treated by infiltration, dispersion in vegetation or
compost, pumping to a sanitary sewer, disposal at a permitted concrete
batch plant with pH neutralization capabilities, or carbon dioxide sparging.
BMP C252 gives guidelines for carbon dioxide sparging, the other
methods are presented below.

Reason for pH Neutralization

A pH level between 6.5 and 8.5 is typical for most natural watercourses,
and this pH range is required for the survival of aquatic organisms.
Should the pH rise or drop out of this range, fish and other aquatic
organisms may become stressed and may die.

Causes of High pH

High pH levels at construction sites are most commonly caused by the
contact of stormwater with poured or recycled concrete, cement, mortars,
and other Portland cement or lime-containing construction materials. (See
BMP C151: Concrete Handling for more information on concrete handling
procedures.) The principal caustic agent in cement is calcium hydroxide
(free lime).
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Disposal Methods
Infiltration
o Infiltration is only allowed if soil type allows all water to infiltrate

(no surface runoff) without causing or contributing to a violation of
surface or groundwater quality standards.

J Infiltration techniques should be consistent with Volume V,
Chapter 3.
Dispersion

° Use Volume V, Chapter 2, sheet flow or concentrated flow
dispersion BMPs.

Sanitary Sewer Disposal

. Thurston County approval is required prior to disposal via the
sanitary sewer.

Concrete Batch Plant Disposal

o Only permitted facilities may accept high pH water
o Facility should be contacted before treatment to ensure they can
accept the high pH water.

Stormwater Discharge

J Any pH treatment options that generate treated water that must be
discharged off site are subject to flow control requirements. Sites
that must implement flow control for the developed site must also
control stormwater release rates during construction. All treated
stormwater must go through a flow control facility before being
released to surface waters which require flow control.
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Resource Materials

Association of General Contractors of Washington, Water Quality
Manual.

Clark County Conservation District, Erosion and Runoff Control, January
1981.

King County Conservation District, Construction and Erosion Control,
December 1981.

King County Department of Transportation Road Maintenance BMP
Manual (Final Draft), May 1998.

King County Surface Water Design Manual, September 1998.
Maryland Erosion and Sedimentation Control Manual, 1983.
Michigan State Guidebook for Erosion and Sediment Control, 1975.

Snohomish County Addendum to the 1992 Ecology Stormwater
Management Manual for the Puget Sound Basin, September 1998.

University of Washington, by Loren Reinelt, Construction Site Erosion
and Sediment Control Inspector Training Manual, Center for
Urban Water Resources Management, October 1991.

University of Washington, by Loren Reinelt, Processes, Procedures, and
Methods to Control Pollution Resulting from all Construction
Activity, Center for Urban Water Resources Management, October
1991.

Virginia Erosion and Sediment Control Handbook, 2nd Edition, 1980.
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Appendix II-A
Recommended Standard Notes for Construction
Stormwater Pollution Prevention Plans

The following standard notes are suggested for use in construction
stormwater pollution prevention plans (SWPPP). The County has other
mandatory notes for construction plans that may be applicable, see
Volume I Appendix I-G. Plans should also identify with phone numbers
the person or firm responsible for the preparation of and maintenance of
the erosion and sediment control (ESC) facilities.

Standard Notes

Acceptance of this SWPPP by Thurston County does not constitute an
acceptance of permanent road or drainage design (e.g., size and location of
roads, pipes, restrictors, channels, retention facilities, utilities, etc.).

The implementation of this SWPPP and the construction, maintenance,
replacement, and upgrading of ESC facilities is the responsibility of the
owner and contractor until all construction is completed and approved and
vegetation/landscaping is established.

The boundaries of the clearing limits shown on this plan shall be clearly
flagged in the field prior to construction. During the construction period,
no disturbance beyond the flagged clearing limits shall be permitted. The
flagging shall be maintained by the applicant/contractor for the duration of
construction.

The ESC facilities shown on this plan must be constructed in conjunction
with all clearing and grading activities, and in such a manner as to insure
that sediment and sediment laden water do not enter the drainage system,
roadways, or violate applicable water standards.

The ESC facilities shown on this plan are the minimum requirements for
anticipated site conditions. During the construction period, these ESC
facilities shall be upgraded as needed for unexpected storm events and to
ensure that sediment and sediment-laden water do not leave the site.

The ESC facilities shall be inspected daily by the applicant/contractor and
maintained as necessary to ensure their continued functioning.

The ESC facilities on inactive sites shall be inspected and maintained a
minimum of once a month or within the 48 hours following a major storm
event (>1” in 24 hours).
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At no time shall more than 1 foot or 1/3 of the sump volume, whichever is
less, of sediment be allowed to accumulate within a trapped catch basin.
All catch basins shall have silt socks installed. All catch basins and
conveyance lines shall be cleaned prior to paving. The cleaning operation
shall not flush sediment laden water into the downstream system.

Stabilized construction entrances shall be installed at the beginning of
construction and maintained for the duration of the project. Additional
measures may be required to insure that all paved areas are kept clean for
the duration of the project.
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Appendix |I-B
Background Information on Chemical Treatment

Coagulation and flocculation have been used for over a century to treat
water. Both are used less frequently for the treatment of wastewater, and
their use for treating stormwater is a very recent application. Experience
with water and wastewater treatment has resulted in a basic understanding
of the process, especially factors that affect performance. This experience
can provide insights on how to most effectively design and operate similar
systems in the treatment of stormwater.

Fine particles suspended in water give it a milky appearance, measured as
turbidity. Their small size, often much less than 1 um in diameter, give
them a very large surface area relative to their volume. These fine
particles typically carry a negative surface charge. Because of these two
factors, fine particles tend to stay in suspension for extended periods of
time, making removal by gravity settling impractical. These are called
stable suspensions. Polymers and inorganic chemicals such as alum speed
the process of clarification by destabilizing the suspension and causing the
smaller particles to agglomerate. This process consists of three steps:
coagulation, flocculation, and clarification, or settling. Each step is
explained below.

1. Coagulation: Coagulation is the process of disrupting negative
charges on the fine particles that prevent their agglomeration.
Chemical addition is one method of destabilizing the suspension,
and polymers are one class of chemicals that are generally
effective. Chemicals used for this purpose are called coagulants.
Coagulation is complete when the suspension is destabilized by the
neutralization of the negative charges. Coagulants perform best
when they are thoroughly and evenly dispersed under relatively
intense mixing. This rapid mixing involves adding the coagulant
in a manner that promotes rapid dispersion, followed by a short
time period for destabilization of the particle suspension. The
particles are still very small and not readily separated by
clarification until flocculation occurs.

2. Flocculation; Flocculation occurs when fine particles that have
been destabilized bind together to form larger, rapidly settling
particles. Flocculation begins naturally following coagulation but
is enhanced by gentle mixing of the destabilized suspension.
Mixing helps to bring particles in contact with one another so that
they bind and continually grow to form "flocs." As the size of the
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flocs increases, they become heavier and tend to settle more
rapidly.

3. Clarification; The final step is the settling of the particles.
Particle density, size and shape are important during settling.
Dense, compact flocs settle more readily than less dense, fluffy
flocs. Because of this, flocculation to form dense, compact flocs is
particularly important during water treatment. Both the density
and viscosity of water are affected by temperature; these in turn
affect settling. Cold temperatures increase viscosity and density,
thus slowing down the rate at which the particles settle.

Currents can affect settling. Currents can be produced by wind, by
differences between the temperature of the incoming water and the water
in the clarifier, and by flow conditions near the inlets and outlets.
Quiescent water such as that which occurs during batch clarification
provides a good environment for effective performance as many of these
factors become less important in comparison to typical sedimentation
basins. One source of currents that is likely important in batch systems is
movement of the water leaving the clarifier unit. Since flocs are small and
light, the exit velocity of the water must be as low as possible. Sediment
on the bottom of the basin can be resuspended and removed by moderate
velocities.

Coagulants: Polymers are large organic molecules made up of subunits
linked together in a chain-like structure. Attached to these chain-like
structures are other groups that carry positive or negative charges, or have
no charge. Polymers that carry groups with positive charges are called
cationic, those with negative charges are called anionic, and those with no
charge (neutral) are called nonionic.

Cationic polymers can be used as coagulants to destabilize negatively
charged turbidity particles present in natural waters, wastewater and
stormwater. Aluminum sulfate (alum) can also be used as this chemical
becomes positively charged when dispersed in water. In practice, the only
way to determine whether a polymer is effective for a specific application
is to perform preliminary or onsite testing.

Polymers are available as powders, concentrated liquids, and emulsions
(which appear as milky liquids). The latter are petroleum based, which are
not allowed for construction stormwater treatment. Polymer effectiveness
can degrade with time and also from other influences. Thus,
manufacturers' recommendations for storage should be followed.
Manufacturer’s recommendations usually do not provide assurance of
water quality protection or safety to aquatic organisms. Consideration of
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water quality protection is necessary in the selection and use of all
polymers.

Application Considerations: Application of coagulants at the appropriate
concentration or dosage rate for optimum turbidity removal is important
for management of chemical cost, for effective performance, and to avoid
aquatic toxicity. The optimum dose in a given application depends on
several site-specific features. Turbidity of untreated water can be
important with turbidities greater than 5,000 NTU. The surface charge of
particles to be removed is also important. Environmental factors that can
influence dosage rate are water temperature, pH, and the presence of
constituents that consume or otherwise affect polymer effectiveness.
Laboratory experiments indicate that mixing previously settled sediment
(floc sludge) with the untreated stormwater significantly improves
clarification, therefore reducing the effective dosage rate. Preparation of
working solutions and thorough dispersal of polymers in water to be
treated is also important to establish the appropriate dosage rate.

For a given water sample, there is generally an optimum dosage rate that
yields the lowest residual turbidity after settling. When dosage rates
below this optimum value (underdosing) are applied, there is an
insufficient quantity of coagulant to react with, and therefore destabilize,
all of the turbidity present. The result is residual turbidity (after
flocculation and settling) that is higher than with the optimum dose.
Overdosing, application of dosage rates greater than the optimum value,
can also negatively impact performance. Again, the result is higher
residual turbidity than that with the optimum dose.

Mixing in Coagulation/Flocculation: The G-value, or just "G", is often
used as a measure of the mixing intensity applied during coagulation and
flocculation. The symbol G stands for “velocity gradient”, which is
related in part to the degree of turbulence generated during mixing. High
G-values mean high turbulence, and vice versa. High G-values provide
the best conditions for coagulant addition. With high G's, turbulence is
high and coagulants are rapidly dispersed to their appropriate
concentrations for effective destabilization of particle suspensions.

Low G-values provide the best conditions for flocculation. Here, the goal
is to promote formation of dense, compact flocs that will settle readily.
Low G's provide low turbulence to promote particle collisions so that flocs
can form. Low G's generate sufficient turbulence such that collisions are
effective in floc formation, but do not break up flocs that have already
formed.
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Design engineers wishing to review more detailed presentations on this
subject are referred to the following textbooks.

° Fair, G., J. Geyer and D. Okun, Water and Wastewater
Engineering, Wiley and Sons, NY, 1968.

o American Water Works Association, Water Quality and
Treatment, McGraw-Hill, NY, 1990.

° Weber, W.J., Physiochemical Processes for Water Quality Control,
Wiley and Sons, NY, 1972.

Polymer Batch Treatment Process Description: Stormwater is collected at
interception point(s) on the site and is diverted by gravity or by pumping
to a storage pond or other holding area. The stormwater is stored until
treatment occurs. It is important that the holding pond be large enough to
provide adequate storage.

The first step in the treatment sequence is to check the pH of the
stormwater in the storage pond. The pH is adjusted by the application of
acid or base until the stormwater in the storage pond is within the desired
pH range. When used, acid is added immediately downstream of the
transfer pump. Typically sodium bicarbonate (baking soda) is used as a
base, although other bases may be used. When needed, base is added
directly to the storage pond. The stormwater is recirculated with the
treatment pump to provide mixing in the storage pond. Base initial pH
adjustments on daily bench tests. Further pH adjustments can be made at
any point in the process.

Once the stormwater is within the desired pH range, the stormwater is
pumped from the storage pond to a treatment cell as polymer is added.
The polymer is added upstream of the pump to facilitate rapid mixing.

After polymer addition, the water is kept in a lined treatment cell for
clarification of the sediment-floc. In a batch mode process, clarification
typically takes from 30 minutes to several hours. Prior to discharge
samples are withdrawn for analysis of pH and turbidity. If both are
acceptable, the treated water is discharged.

Several configurations have been developed to withdraw treated water
from the treatment cell. The original configuration is a device that
withdraws the treated water from just beneath the water surface using a
float with adjustable struts that prevent the float from settling on the cell
bottom. This reduces the possibility of picking up sediment-floc from the
bottom of the pond. The struts are usually set at a minimum clearance of
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about 12 inches; that is, the float will come within 12 inches of the bottom
of the cell. Other systems have used vertical guides or cables which
constrain the float, allowing it to drift up and down with the water level.
More recent designs have an H-shaped array of pipes, set on the
horizontal.

This scheme provides for withdrawal from four points rather than one.
This configuration reduces the likelihood of sucking settled solids from
the bottom. It also reduces the tendency for a vortex to form. Inlet
diffusers, a long floating or fixed pipe with many small holes in it, are also
an option.

Safety is a primary concern. Design should consider the hazards
associated with operations, such as sampling. Design facilities to reduce
slip hazards and drowning. Tanks and ponds should have life rings,
ladders, or steps extending from the bottom to the top.

Adjustment of the pH and Alkalinity: The pH must be in the proper range
for the polymers to be effective, which is 6.5 to 8.5 for Calgon CatFloc
2953, the most commonly used polymer. As polymers tend to lower the
pH, it is important that the stormwater have sufficient buffering capacity.
Buffering capacity is a function of alkalinity. Without sufficient
alkalinity, the application of the polymer may lower the pH to below 6.5.
A pH below 6.5 not only reduces the effectiveness of the polymer, it may
create a toxic condition for aquatic organisms. Stormwater may not be
discharged without readjustment of the pH to above 6.5. The target pH
should be within 0.2 standard units of the receiving water pH.

Experience gained at several projects in the City of Redmond has shown
that the alkalinity needs to be at least 50 mg/L to prevent a drop in pH to
below 6.5 when the polymer is added. Baking soda has been used to raise
both the alkalinity and the pH. Although lime is less expensive than
baking soda, if overdosed lime can raise the pH above 8.5 requiring
downward adjustment for the polymer to be effective. Baking soda has
the advantage of not raising the pH above 8.3 regardless of the amount
that is added. Experience indicates that the amount of baking soda
sufficient to raise the alkalinity to above 50 mg/L produces a pH near
neutral or 7.

Alkalinity cannot be easily measured in the field. Therefore, conductivity,
which can be measured directly with a hand-held probe, has been used to
ascertain the buffering condition. It has been found through local
experience that when the conductivity is above about 100 pS/cm, the
alkalinity is above 50 mg/L. This relationship may not be constant and
therefore care must be taken to define the relationship for each site.
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Experience has shown that the placement of concrete has a significant
effect on the pH of construction stormwater. If the area of fresh exposed
concrete surface is significant, the pH of the untreated stormwater may be
considerably above 8.5. Concrete equipment washwater shall be
controlled to prevent contact with stormwater. Acid may be added to
lower the pH to the background level pH of the receiving water. The
amount of acid needed to adjust the pH to the desired level is not constant
but depends upon the polymer dosage, and the pH, turbidity, and alkalinity
of the untreated stormwater. The acid commonly used is sulfuric although
muriatic and ascorbic acids have been used. Pelletized dry ice has also
been used and reduces the safety concerns associated with handling acid.
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Appendix II-C
Short Form Construction Stormwater Pollution
Prevention Plan (SWPPP) Template
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Short Form Construction Stormwater Pollution Prevention Plan
(SWPPP) Template

This Short Form Construction Stormwater Pollution Prevention Plan
(SWPPP) may be used for projects less than 1-acre that require submittal
of only an Abbreviated or Engineered Abbreviated Drainage Plan.

Section 1 —Project and Contact Information

Project Name/Description

Contact/Owner Phone number
Erosion Control Supervisor Phone number
Emergency (after hour) contact Phone number

Section 2 -Site Information

To find parcel number:

Site address w http://www.geodata.org/parcelsrch.asp

Parcel #

Soil type For soil information, see
(Soil type A, B, C, or D & Soil series per SCS Soil survey) th:/ fwebsoilsurvey.nrcs.usda.gov/app/

For County Use Only:

County Permit No. Review Date
Reviewer

Section 3 — Eligibility for Abbreviated Drainage Plan/ Short Form
SWPPP

Have you reviewed Volume I, Chapter 3 to confirm that your project is
eligible to use the Abbreviated Drainage Plan? YES NO

Section 4 - Project Narrative

This narrative must be completed as part of the Construction SWPPP.
Any information described as part of the narrative shall be shown on the
site plan.

Note: From October 1 thru April 30, clearing, grading, and other soil
disturbing activities are not permitted unless it can be demonstrated that
no silt laden water will discharge from the site and except with
authorization from Thurston County Development Services.

SWPPP Template Page 1 of 7
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Project Description (check all that apply)

Project Type

Subdivision, Type

Single Family Residential Project (building permit)

Large Lot (>2.5 acres)

Grading Permit
Commercial Development
Land Clearing
Conversion of native vegetation to landscaping or pasture
Other
Project Areas
Total site area SF
What is the area of land disturbance? SF
Area of existing impervious surfaces SF
Area of new impervious surfaces SF
Total area of new, replaced, and existing SF
impervious surface after project improvements
Area of existing native vegetation to be SF
converted to landscaping or pasture
Will there be stormwater runoff or sediment YES NO
discharges to adjoining properties or waters of
the U.S. from the site?
If a grading permit is required, what is the total CY
volume of grading?
Additional Project Information (attach additional sheets if necessary)
Page 2 of 7 SWPPP Template




Existing Site Conditions

1. What existing vegetation is present on the site? (check all that apply)

EXIST? | % of

Description (YIN) Total
Area

Forest

Pasture/prairie grass

Pavement

Lawn/landscaping

Brush

Deciduous Trees

Other

2. How does surface water drainage flows across/from the site? (check all
that apply)

Sheet flow/dispersion (with runoff from site)

Sheet flow/dispersion (no runoff from site)

Infiltration — no surface drainage leaving site

Ditch/swale

Stream

Storm Sewer/catch basin or inlet

Other

3. Which of the following site condition(s) or other features of note are
present on the site (indicate their location on site map)?

Steep slopes (>20%)

Large depression

Underground tanks

Springs/Seeps

Easements

Existing structures

Existing utilities

Existing roadways

Waters of the State (pond, stream, creek, river, etc.)
Other
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Adjacent Areas

1. Which of the following adjacent areas could be impacted by site
disturbance?

Streams™
Lakes*
Wetlands*
Steep slopes™

Residential Areas
Roads

Ditches, pipes, culverts
Marine Bluff*

Other

*Note: If site is on or adjacent to a critical area, Thurston County may require additional
information, engineering, and other permits to be submitted with this short-form.

2. Describe the downstream drainage path leading from the site to the
receiving body of water. (Minimum distance of “4-mile (1,320 feet))
{e.g., water flows from site, into curb-line to catch basin at intersection of
X and Y streets. A 10-inch pipe system conveys water another 1,000 feet
to a ravine/wetland.} (attach additional sheets if necessary)
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Section 5 — Abbreviated Erosion Control Plan

Enter estimated start/end dates for the following construction
activities/milestones.

Construction Schedule Estimated Start/End Date

—

Permit obtained (start date)

Mark clearing limits

Establish construction access

Install sediment controls

Demolition

Grading

Utility construction

Building or structure construction

A S AN

Landscaping/final site stabilization

SWPPP Template Page 5 of 7



Complete Checklist for all Projects

Element/ Description

Requirement

Applicable BMP(s)*

Confirmation

April 30 if possible.
Modify BMPs if not effective or to
meet changed conditions.

Mark Clearing Prior to beginning land-disturbing BMP C101: Preserving Will comply []

Limits activities, mark clearing limits and Natural Vegetation N/A (explain):
delineate sensitive areas and their BMP C102: Buffer Zones
buffers with high visibility fence BMP C103: High

Visibility Plastic Fence

Establish Provide stabilized construction BMP C105: Stabilized Will comply []

Construction Access entrance (e.g., quarry spalls or Construction Entrance N/A (explain):
crushed rock); clean public roads if
any sediment is transported off site.

If an existing driveway will be used
for construction access, describe
condition and show on Site Plan.

Install Sediment Provide suitable sediment control BMP C233: Silt Fence Will comply [ ]

Controls BMP to prevent sediment from BMP C234: Vegetated N/A (explain):
leaving site. Strip

BMP C235: Straw Wattles

Stabilize Soils All unworked and exposed soils BMP C120: Temporary Will comply [ ]
shall be stabilized to prevent and Permanent Seeding N/A (explain):
erosion. BMP C121: Mulching
From October 1 through April 30, BMP C122: Nets and
no soils shall remain exposed and Blankets
unworked for more than 2 days. BMP C123: Plastic
From May 1 to September 30, no Covering '
soils shall remain exposed and
unworked for more than 7 days.

Protect Slopes Design and construct cut and fill BMP C120: Temporary | Will comply []
slopes to minimize erosion. and Permanent Seeding | N/A (explain):

BMP C130: Surface
Roughening

Protect Drain Inlets Protect conveyance system from BMP C220: Storm Drain Will comply [ ]
sediment by providing filtration of Inlet Protection N/A (explain):
stormwater prior to entering inlets.

Control Pollutants Handle and dispose of construction Will comply []
debris in dumpster or by hauling to N/A (explain):
waste transfer station so that it does
not contaminate stormwater.

Control Dewatering Manage dewatering water from Will comply []
construction activities to prevent N/A (explain):
sediment discharge from site.

Manage highly turbid dewatering
water separate from stormwater.

Maintain BMPs Maintain BMPs to insure continued Will comply []
function. N/A (explain):

Manage the Project Phase the project to avoid soil Will comply []
disturbance from Oct. 1 through N/A (explain):

! Descriptions of BMPs designated can be found in Volume IT of this manual.
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Section 6 — Site Plan (see attached example)

A site plan, to scale, shall be included with this checklist that shows the

following items:

Item

Complete

Address, Parcel Number, and Street names*

North Arrow

Indicate boundaries of existing vegetation (e.g., tree lines, grassy areas,
pasture areas, fields, etc.)*

Identify any onsite or adjacent critical areas and associated buffers (e.g.,
wetlands, steep slopes, streams, etc.).

Identify any FEMA base flood boundaries and Shoreline Management
boundaries. *

Show existing and proposed contours. *

Delineate areas that are to be cleared and graded.

Show all cut and fill slopes, indicating top and bottom of slope catch lines

Indicate existing surface water flow direction(s).

Label final grade contours and indicate proposed surface water flow
direction and surface water conveyance systems (e.g., pipes, catch basins,
ditches, etc.).

Show grades, dimensions, and direction of flow in all (existing and
proposed) ditches, swales, culverts, and pipes.

Indicate locations and outlets of any dewatering systems (usually to
sediment trap).

Identify and locate all erosion control techniques to be used during and
after construction.

* For GIS information on these items, see Thurston County Geodata at

ww.geodata.org

SWPPP Template
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Chapter 1 - Introduction to Volume Il

1.1

What is the Purpose of this Volume?

This volume of the Drainage Design and Erosion Control Manual
describes hydrologic analysis techniques and general design criteria for
flow control and water quality Best Management Practices (BMPs).
Design details and requirements for specific flow control and water quality
BMPs are provided in Volume V. This volume also includes hydrologic
analysis techniques, design criteria and specifications for stormwater
conveyance systems including pipes, open channels, outfalls and other
stormwater conveyance structures.

This volume is intended to prescribe approved methods and requirements
for calculating infiltration rates, runoff flow volumes and rates to be used
in sizing water quality treatment and flow control BMPs to minimize or
eliminate impacts on downstream properties and natural resources. The
County recognizes that it is not always possible to fully prevent any
downstream impacts; in these cases, the County may require the project to
provide offsite mitigation.

These regulations and criteria are based on fundamental principles of
drainage, hydraulics, and hydrology, environmental considerations, and
publications, manuals, and texts accepted by the professional engineering
community. The project design engineer is responsible for being
knowledgeable of and proficient with necessary design methodologies
identified in this manual. The following is a partial list of publications
which may be used as reference documents:

o The Washington State Department of Ecology Stormwater
Management Manual For Western Washington

o Any Washington State Department of Ecology Approved
Stormwater Management Manual, such as one produced by an
NPDES Phase | community

J Washington State Department of Transportation Highway Runoff
Manual.

. Applied Handbook of Hydrology, by V.T. Chow
. Handbook of Hydraulics, by E.G. Brater and H.W. King

o "Hydraulics Manual", published by the Washington State
Department of Transportation — WSDOT

. Soil Survey of Thurston County, Washington, published by the
Natural Resource Conservation Service, U.S. Department of
Agriculture
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. Standard Plans for Road, Bridge and Municipal Construction,
published by WSDOT
o Thurston County Road Standards, or the latest amendment

The most current edition of all publications shall be used.

1.2 How This Volume is Organized

Volume III is organized into three chapters and three appendices:
o Chapter 1: Introduction

o Chapter 2: Hydrologic design standards and acceptable analysis
methods, including the use of hydrograph methods for BMP
design, an overview of computerized modeling methods, analysis
of closed depressions, and evaluation of the feasibility and sizing
of infiltration facilities.

o Chapter 3: Natural and constructed conveyance systems and
acceptable analysis methods. This chapter also discusses hydraulic
structures linking conveyance systems to runoff treatment and flow
control facilities.

o Appendix A: Infiltration testing procedures. This appendix also
includes the USDA soil textural triangle, used for alternative
methods of determining infiltration rates.

. Appendix B: SBUH/SCS computer models and charts and tables
useful in designing conveyance systems with event-based
hydrologic models. This includes: design storm rainfall totals,
isopluvial maps for western Washington, common Thurston
County Soil types, and hydrologic groupings, SCS curve numbers,
and hydraulic roughness coefficients.

. Appendix C: Nomographs useful for culvert sizing.

1.3 How Do | Get Started?

First, consult Chapter 2 of Volume I to determine which minimum
requirements apply to your project and to select BMPs. After determining
the minimum requirements for your project and selecting BMPs, use
Volume III (this volume) to determine the methods of estimating design
volume or flow rates for those BMPs. Design guidelines for stormwater
BMPs are included in Volume V. These facilities can then be included in
any required stormwater submittals (see Volume I, Chapter 3). Chapter 3
of this volume also includes information on the design of stormwater
conveyance systems.
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Chapter 2 - Hydrologic Analysis and Design
Standards

2.1

Hydrology is the study of the source, properties, distribution, and laws of
water as it moves through its closed cycle (the hydrologic cycle). In this
manual, however, the term “hydrologic analysis” addresses and quantifies
only a small portion of this cycle, the relatively short-term movement of
water over land resulting from precipitation, called surface water or
stormwater runoff. Localized and long-term ground water movement is
also a concern for successful stormwater management, but only as this
relates to the movement of water on or near the surface, such as stream
base flow or shallow groundwater effects on stormwater infiltration
systems.

This chapter defines the minimum computational standards for conducting
hydrologic analysis and how to apply these standards. It also explains the
hydrologic design process, including flow routing through onsite
stormwater management facilities.

Due to the relationship between stormwater runoff quantity (both flow and
volume) and quality, it is critical to consider runoff treatment when
designing for flow control and vice versa. Runoff treatment and flow
control goals can often be accomplished in one facility. For example, wet
ponds can be designed to provide both runoff treatment and flow control
by providing for live storage volume above the permanent pool.

Site planning and layout play an important role in the amount of
stormwater runoff generated by a project site. Reductions in impervious
areas result in smaller runoff treatment and flow control facilities, thereby
reducing stormwater management costs. Low Impact Development (LID)
directly addresses this idea by limiting runoff and creating more
aesthetically appealing sites. LID is discussed in Chapter 2 of Volume V.

Minimum Computational Standards

Minimum computational standards depend on the type of information
required and the size of the drainage area to be analyzed, as follows:

When designing runoff treatment and flow control BMPs, use a
continuous simulation hydrologic model based on the EPA’s Hydrologic
Simulation Program-Fortran (HSPF) program (i.e., Ecology’s Western
Washington Hydrology Model (WWHM) or WSDOT’s MGS Flood
model) to calculate runoff and determine flow rates and volumes.
Continuous models simulate rainfall and runoff over a long period of time,
usually years, encompassing many storm events. Additional design
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standards applicable for selection and sizing of specific runoff treatment
and flow control BMPs are found in Volume V.

For conveyance system design, the designer may use a single event
hydrologic model, or the Rational Method to determine peak flow rate.
For conveyance facilities that are also designed as water quality or flow
control BMPs a continuous simulation runoff model shall be used to
design the facility to meet the water quality or flow control requirements
and the methodologies of this chapter shall be used to design the same
facility for conveyance of stormwater.

Conveyance design is discussed in detail in Chapter 3 of this Volume.

Circumstances where different methodologies apply are summarized in
Table 2.1 below.

Table 2.1. Summary of Applicable Hydrologic Design Methodologies for Design of
Stormwater Best Management Practices in Thurston County
Runoff
Method Treatment Flow Control Conveyance
Continuous Runoff Models: Method applies Method applies | Not Allowed
(WWHM or MGS Flood) to all BMPs to all BMPs

SCSUH/SBUH (Soil Conservation Service Unit | Not Applicable” | Not Applicable | Method applies

Hydrograph/Santa Barbara Urban Hydrograph)

Rational Method

Not Applicable Not Applicable | Method applies for some
conveyance design

* can be used for biofiltration BMPs (BF.01 — BF.05)

By default, the Department of Ecology’s WWHM uses rainfall/runoff
relationships originally developed for specific basins in the Puget Sound
region for all parts of western Washington. These default parameters may
be replaced with basin-specific rainfall/runoff data established by
extensive field monitoring approved by the County where such data will
improve the model’s accuracy.

Thurston County has incorporated additional field monitoring stations into
the WWHM and where applicable the Thurston County specific
rainfall/runoff data shall be used for design. Thurston County has also
developed a modification to the WWHM that provides site infiltration data
for use in meeting the minimum infiltration requirement for projects in
Thurston County (see Volume 1). These Thurston County modifications
will be incorporated into the versions WWHM available for download at
Ecology’s web-site.

Free WWHM software and documentation can be found at the Department
of Ecology website:

2-2
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http://www.ecy.wa.gov/programs/wq/stormwater/wwhmtraining/wwhm/w
whm_v3/index.html.

A professional version of WWHM with expanded capabilities can be
purchased from Clear Creek Solutions, Inc. at

<%‘[‘[p://Www.clearcreeksolutions.com/ .

Use of continuous simulation runoff models other than WWHM or MGS
Flood must be approved by the County before being used as a
computational standard.

If a basin plan is being prepared, then a hydrologic analysis shall be
performed using a continuous simulation runoff model such as the EPA's
HSPF model, Stormwater Management Model (SWMM), or a model
approved by the County and the Department of Ecology. WWHM and
MGS Flood do not have the capability to model and route flows in
conveyance systems.

For large, master-planned developments, the County may require a basin-
specific calibration of HSPF rather than default parameters. Basin-
specific calibrations may be required for projects that encompass more
than 320 acres.

2.1.1 Hydrologic Analysis of LID BMPs

The implementation of Low Impact Development (LID) BMPs may affect
flow control and runoff treatment analysis for a project by reducing
“Effective Impervious Area” which affects the thresholds associated with
Minimum Requirements #6 (Runoff Treatment) and #7 (Flow Control).
LID BMPs may also have associated flow credits for use in the WWHM
that allow modification of how the impervious area is modeled —
effectively reducing the size of downstream flow control and runoff
treatment facilities. Newer versions of WWHM allow directly modeling
LID BMPs and eliminate the need for the use of flow credits.

Hydrologic modeling for LID BMPs must conform to all applicable
minimum requirements outlined in Volume I, specifically:

o Minimum Requirement #4 — Preservation of Natural Drainage
System and Outfalls

o Minimum Requirement #5 — Onsite Stormwater Management

o Minimum Requirement #6 — Runoff Treatment

J Minimum Requirement #7 — Flow Control
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o Minimum Requirement #8 — Wetland Protection (including
applicable predeveloped land-cover assumptions used in
hydrologic modeling).

Modeling requirements and applicable flow credits for use in modeling
individual LID BMPs are described in Volume V. Simplified sizing
methods can be applied for some LID BMPs, as described in Volume V.

2.1.2 Hydrologic Analysis of Flow Control BMPs

The flow control standard (Minimum Requirement #7) must be met using
an approved continuous runoff model. The standard flow control
requirement is summarized below:

o Stormwater discharges shall match developed discharge durations
to pre-developed durations for the range of pre-developed
discharge rates from 50 percent of the 2-year peak flow up to the
full 50-year peak flow. The pre-developed condition to be matched
shall be a forested land cover unless:

0 Reasonable, historic information is available that indicates
the site was prairie prior to settlement (modeled as
“pasture” in the Western Washington Hydrology Model);
or

0 The drainage area of the immediate stream and all
subsequent downstream basins have had at least 40 percent
total impervious area since 1985. In this case, the
predeveloped condition to be matched shall be the existing
land cover condition. Where basin-specific studies
determine a stream channel to be unstable, even though the
above criterion is met, the pre-developed condition
assumption shall be the “historic” land cover condition, or a
land cover condition commensurate with achieving a target
flow regime identified by an approved basin study.

See the documentation for WWHM (or alternate model) for instructions
on how to use the model to meet this standard.

If off-site drainage combines with site runoff, these off-site flows must be
included in the flow control BMP sizing analysis. See Chapter 3 for
conveyance requirements for off-site drainage.
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2.1.3 Hydrologic Analysis of Runoff Treatment BMPs
Water Quality Design Storm Volume

The 91st percentile, 24-hour runoff volume estimated by an approved
continuous runoff model shall be used as the water quality design storm
volume.

Water Quality Design Flow Rate

Downstream of detention facilities: The full 2-year recurrence interval
release rate from a detention facility (using an approved continuous runoff
model) designed to meet the flow duration standard shall be used as the
design flow rate.

Preceding detention facilities or when detention facilities are not
required: The flow rate at or below which 91 percent of the runoff
volume, as estimated by an approved continuous runoff model, is routed
through the treatment facility shall be used as the design flow rate. The 91
percent volume for treatment facilities is designed to achieve the
applicable performance goal at the water quality design flow rate (e.g.,

80 percent total suspended solids removal).

. Offline facilities: When runoff flow rates exceed the water quality
design flow rate and treatment facilities are not preceded by an
equalization or storage basin, the treatment facility should continue
to receive and treat the water quality design flow rate to the
applicable treatment performance goal. Only the portion of flow
rates that exceed the water quality design flow may be bypassed
around a treatment facility.

Treatment facilities preceded by an equalization or storage basin
may identify a lower water quality design flow rate provided that
at least 91 percent of the estimated runoff volume in the time series
of an approved continuous runoff model is treated to the applicable
performance goals (e.g., 80 percent total suspended solids removal
at the water quality design flow rate and 80 percent total suspended
solids removal on an annual average basis).

J Online facilities: Runoff flow rates in excess of the water quality
design flow rate can be routed through the facility provided a net
pollutant reduction is maintained, and the applicable annual
average performance goal is likely to be met. When on-line runoff
treatment facilities experience flows greater than the water quality
design flow rate, it is assumed that no pollutant removal is
occurring. For this reason, water quality design flow rates for on-
line facilities are higher than design flow rates for off-line facilities
with the same drainage characteristics.
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2.2

Treatment facilities that are located downstream of detention facilities
shall only be designed as on-line facilities.

2.1.4 Hydrologic Analysis of Conveyance Systems

For design of storm drainage conveyance systems, several design storms
may have to be used to adequately assess the project and any downstream
impact. The design of conveyance systems can be performed using one of
two methods, either the single event hydrograph method (SCS, SBUH) or
the Rational Method (for small projects).

Single Event Storms — Hydrograph

Hydrograph analysis uses a plot of runoff flow versus time for a given
single design storm event, allowing the key runoff characteristics like peak
discharge, volume, and timing to be considered in drainage facility design.
All storm event hydrograph methods require parameters that describe
physical drainage basin characteristics. These parameters provide the
basis of development of the runoff hydrograph. Because single event
methods are only used in this manual to size conveyance systems and
flow-through treatment facilities (biofiltration swales), discussion of
design storms, curve numbers and peak runoff calculation is limited (see
Appendix III-B).

For conveyance design, the preferred single event method is the Santa
Barbara Urban Hydrograph Method or, if unavailable, the SCS Unit
Hydrograph Method.

Rational Method

The rational method is a simple method used to estimate peak flows, and
may be used for conveyance sizing on sites 25 acres or less in size, and
having a time of concentration of less than 100 minutes. See Appendix
III-B for details on the method.

Closed Depression Analysis

Closed depressions (potholes, kettles) represent a “dead end” for surface
water flows and generally facilitate infiltration of runoff. If a closed
depression is classified as a wetland or the discharge path flows through a
wetland, then Minimum Requirement #8 for wetlands applies. If there is
an outflow from this depression to a surface water (such as a creek), then
the flow must also meet Minimum Requirement #7 for flow control.

A calibrated continuous simulation runoff model must be used for closed
depression analysis and design of mitigation facilities. If a closed
depression is not classified as a wetland, model the ponding area at the
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bottom of the closed depression as an infiltration pond using WWHM or
an approved continuous runoff model.

2.2.1 Analysis and Design Criteria

The infiltration rates used in the analysis of closed depressions must be
determined according to the procedures of Section 2.3. For closed
depressions containing standing water, soil texture tests must be
performed on dry land adjacent to, and on opposite sides of the standing
water (as practicable). The elevation of the testing surface at the bottom
of the test pit must be one foot above the standing water elevation. A
minimum of four tests must be performed to estimate an average surface
infiltration rate.

The criteria which must be met for discharge to a closed depression
depend upon the location, whether the proponent has control of, or a right
to discharge to the closed depression and the results of a hydrologic
analysis of the closed depression.

2.2.2 Closed Depression Located On-Site or with a Legal
Right to Discharge to Closed Depression

For a closed depression entirely on the subject property, or a closed
depression to which the Proponent has acquired a legal right to discharge,
analyze the closed depression using hydrologic methods described in
Section 2.1. Infiltration must be addressed where appropriate. In
assessing the impacts of the proposed project on the performance of the
closed depression, there are three cases that dictate different approaches to
meeting Minimum Requirement #7 — Flow Control.

Case 1

The 100-year recurrence interval storm runoff from an approved
continuous simulation program, flowing from the TDA to the closed
depression, is routed into the closed depression using only infiltration as
outflow. If predevelopment runoff does not overflow the closed
depression, then no runoff may leave the closed depression at the 100-year
recurrence interval storm runoff following development of the proposed
project. This may be accomplished by excavating additional storage
volume in the closed depression, subject to all applicable requirements
(for example, providing a defined overflow system).

Case 2

The 100-year recurrence interval storm runoff from an approved
continuous simulation program, from the TDA to the closed depression, is
routed into the closed depression using only infiltration as outflow, and
overflow occurs in both the existing and the proposed conditions. The
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2.3

closed depression must then be analyzed as a detention/infiltration pond.
The required performance, therefore, is to meet the runoff duration
standard specified in Minimum Requirement 7 — Flow Control, using an
adequately calibrated continuous simulation model. This will require a
control structure, emergency overflow spillway, access road, and other
design criteria and may require excavating additional storage volume in
the closed depression. Also depending on who will maintain the system, it
will require placing the closed depression in a tract dedicated to the
responsible party.

2.2.3 Closed Depression Located Off-Site

For a closed depression shared with, or entirely on other properties, absent
a legal agreement to the contrary, the peak water elevation for the 100-
year recurrence interval storm runoff from an approved continuous
simulation program, from the Threshold Discharge Area to the closed
depression shall not cause an increase in water levels exceeding:

o 0.1 feet above the base, if available information indicates that
the base is to be dry at all times, or

o 0.1 feet above the current peak water elevation, if this elevation
can be clearly demonstrated.

In all cases, discharge to a closed depression shall be allowed only if the
Project Engineer can satisfactorily demonstrate that no significant public
health, safety, welfare, or property damage issues are present.

Site Suitability and Hydrologic Analysis of Infiltration
Facilities

Infiltration is the percolation of surface water into the ground, and is an
effective way to meet the flow control requirements of Minimum
Requirement #7. While other flow control facilities, such as detention
ponds, just reduce peak flow rates associated with developed areas,
infiltration facilities reduce the total volume of surface runoff as well as
peak flow rates. When properly sited and designed, infiltration facilities
can help recharge groundwater and protect downstream receiving waters.
In some cases, infiltration facilities can be used to meet the runoff
treatment requirements of Minimum Requirement #6 also (see

Section 2.3.1 below).

2.3.1 Infiltration Facilities for Runoff Treatment

Infiltration facilities can be designed for runoff treatment within Thurston
County. The soil texture and design infiltration rates should be considered
along with the physical and chemical characteristics specified below to
determine if the soil is adequate for removing the target pollutants.

2-8
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. Short-term soil infiltration rate should be 2.4 inches per hour, or
less, to a depth of 2.5 times the maximum design pond water
depth, or a minimum of 6 feet below the base of the infiltration
facility. This infiltration rate is also typical for soil textures that
possess sufficient physical and chemical properties for adequate
treatment, particularly for soluble pollutant removal. It is
comparable to the textures represented by Hydrologic Group B and
C. Long-term infiltration rates up to 2.0 inches per hour can also
be considered, if the infiltration receptor is not a sole-source
aquifer, and in the judgment of the site professional, the treatment
soil has characteristics comparable to those considered suitable for
treatment (see description later in this section) to control target
pollutants.

o Cation exchange capacity (CEC) of the treatment soil must be
>5 milliequivalents CEC/100 g dry soil (USEPA Method 9081).
Consider empirical testing of soil sorption capacity, if practicable.
Ensure that soil CEC is sufficient for expected pollutant loadings,
particularly heavy metals. CEC values of >5 meq/100g are
expected in loamy sands, according to Rawls et al. Lower CEC
content may be considered if it is based on a soil loading capacity
determination for the target pollutants that is accepted by Thurston
County.

. Depth of suitable treatment soil used for infiltration treatment must
be a minimum of 18 inches. If native soils cannot meet the
treatment criteria of this section, soils may be amended or an
engineered soil (minimum depth of 18 inches) may be used. See
BMP LID.08 Bioretention in Volume V for an acceptable
engineered soil for runoff treatment.

o Organic content of the treatment soil (ASTM D 2974): Organic
matter can increase the sorptive capacity of the soil for many
pollutants. The site professional shall evaluate whether the organic
matter content is sufficient for control of the target pollutant(s).
Generally, a minimum organic content of 10% by weight is
required to meet treatment requirements.

o Waste fill materials shall not be used as infiltration soil media nor
should such media be placed over uncontrolled or non-engineered
fill soils.

o Engineered soils may be used to meet infiltration BMP design

criteria in Volume V and the performance goals in Minimum
Requirement 6 (Runoff Treatment; Volume I). BMP LID.08
Bioretention provides an acceptable engineered soil specification
for runoff treatment. Use of alternate engineered soils must be
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accepted by the County, and requires field performance
evaluation(s), using acceptable protocols, to determine
effectiveness, feasibility, and acceptability.

Also note that although infiltration is one of the preferred methods for
disposing of excess stormwater, and may be required to meet Minimum
Requirement #7 — Flow Control, infiltration may be regulated by the
Department of Ecology and the Underground Injection Control (UIC)
Program (WAC 173-218) if an injection device, such as a dry well or
trench with distribution pipe is used. Additional information and
requirements on UIC and how it applies to infiltration and stormwater
management is included in Volume V, Section 3.1.3.

2.3.2 Site Suitability and Analysis Procedures

The following procedures must be followed when considering and
designing an infiltration facility. Each step is outlined in more detail in
the subsequent sections. Figure 2.1 illustrates the process of analyzing
and sizing infiltration facilities.

Step 1 — Conduct general site reconnaissance, and review survey and other
information to identify existing drinking water wells or aquifers,
designated well head protection areas for public water systems, existing
and proposed buildings, steep slopes, and septic systems in the vicinity of
the proposed facility.

Step 2 — Evaluate minimum requirements for infiltration facilities to
determine whether infiltration is feasible for the site.

Step 3 — Infiltration Receptor Characterization. Estimate depth to
groundwater from the bottom of proposed infiltration facility. If estimated
depth to groundwater is less than 50 feet, installation of groundwate
monitoring wells and characterization of the infiltration rece
required. If less than 15 feet to groundwater, then a mounding amatysis
will be required.

Step 4 — Determine whether the simple or detailed method of analysis will
be used to establish a design infiltration rate. Consultation with Thurston
County is required at this stage to obtain acceptance of the proposed
method of analysis (simple or detailed).

Step 5 — Complete simple analysis or detailed analysis, as determined in
Step 4 and described in Sections 2.3.3 and 2.3.5.

2-10
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Figure 2.1. Infiltration Analysis and Sizing Flow Chart.
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Details of these five steps are provided in the sections below.

Step 1: General Surface Characterization

The first step in designing an infiltration facility is to select a location and
assess the site’s suitability. The information to be reviewed as part of this
initial site characterization varies by site, but may include:

o Topography within 500 feet of the proposed facility

o Anticipated site use (street/highway, residential, commercial, high-
use site)

. Location of water supply wells within 500 feet of proposed facility

. Location of project relative to any designated well head protection

areas for public water systems. (enhanced treatment required prior
to infiltration if located within a designated WHPA).

o Location of steep slopes (>15%) or landslide hazard areas
o Location of septic systems in the vicinity of the proposed facility
o A description of local site geology, including soil or rock units

likely to be encountered, the groundwater regime, and geologic
history of the site.

o Analysis of site borings and soil testing and review of any
available existing soils information for the site or adjacent sites.

J Analyze any existing runoff flowing into and out of the site.
Speculate on possible flows generated by greater than the 100-year
event. Check the proximity of other stormwater facilities on
adjacent properties.

o Location of any high groundwater hazard areas or wetlands per the
Thurston County Critical Areas Ordinance, TCC Title 17.

This information, along with additional geotechnical information
necessary to design the facility, shall be summarized in the geotechnical
report prepared in Step 5.

Step 2: Evaluate Minimum Requirements for Infiltration Facilities

Infiltration is not permitted unless all of the Depth to Seasonal High
Groundwater and Setbacks criteria below are met. Note: not all sites that
meet the following criteria will be suitable for infiltration — these are
minimum requirements only.
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Depth to Seasonal High Groundwater

The base of all infiltration basins or trench systems shall be a minimum of
3 feet above seasonal high groundwater levels, bedrock (or hardpan), or
any other low permeability layer. Small bioretention (BMP LID.08)
facilities with less than 10,000 square feet of impervious area contributing
to the facility may be designed with a reduced vertical separation of 1 foot
minimum.

Seasonal high groundwater level is the upper level at which the
groundwater table normally is located during the season of the year when
such levels are at their highest (typically December 1 through April 30).
This level is determined using a test pit (reviewed by a soil analyst for soil
color patterns in the soil profile) or using groundwater monitoring data
gathered through a minimum of one wet period (December through April).
See Step 3 for additional criteria related to groundwater depth.

Setbacks

Infiltration basins may not be constructed within a floodplain area or high
groundwater flood hazard area as defined in Thurston County Code, Title
17. Additional setbacks are summarized in Appendix V-E.

Step 3: Infiltration Receptor Characterization

An Infiltration receptor characterization consists of monitoring and
analysis of groundwater, and (in some cases) mounding analysis. This
characterization must be conducted if any of the following conditions are
present:

o Proposed facility would pose a risk of flooding or property damage
if failure were to occur.

J Separation between base of facility and seasonal high groundwater
is less than 50 feet AND tributary drainage area contains more than
15,000 square feet impervious surface or % acre total area.

o Separation between base of facility and seasonal high groundwater
is less than 50 feet AND on-site soils may not have adequate
infiltration capacity (Hydrologic Soil Group C or D [till soils]).

o Separation between base of facility and seasonal high groundwater
is less than 50 feet AND there is less than 2 times the minimum
setback to a critical area, drainfield, or steep slope (>15%).

In addition, mounding analysis must be conducted if BOTH of the
following condition are present:
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. Separation between base of facility and seasonal high groundwater
is less than 15 feet, AND

J Tributary drainage area is greater than 3/4 acre or there is greater
than 15,000 square feet of impervious surface contributing to the
facility.

A mounding analysis may also be required by the Administrator for
conditions other than those listed above if any of the following conditions
are present:

e Hydrologic Soil Group C or D soils with an estimated infiltration
rate of less than 0.5 inches/hour.

e The potential impact to downstream properties and/or critical areas
is high as a result of a facility failure.

e Urban environment (> 4 units per acre).

e Facility is within 100-feet of a steep slope (>15%) with soils less
than a 1 inch/hour infiltration rate.

e When soils work indicates there may be a perched low
permeability layer above the water table.

An exemption from the mounding analysis may be granted if the
geotechnical professional can demonstrate to the satisfaction of
Administrator that it is not necessary. This demonstration shall be based
on site specific information that in the judgment of the geotechnical
professional mitigates against the requirement to conduct a mounding
analysis. Examples of circumstances that the Administrator will consider
in granting an exemption include:

e Soils are classified as outwash with an estimated design infiltration
rate of greater than 5 in/hr.

e Soils are uniform and easily characterized as outwash. Risk of low
permeability lenses is low.

e Site topography, etc. indicates no substantial risk to slopes,
wetlands, structures etc. in the event groundwater breaches the
surface.

e Other studies of groundwater mounding for the same or adjacent
sites indicate that mounding would not be a concern.
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If it is determined that an Infiltration Receptor Characterization is not
required for a project, continue to Step 4.

Monitor Groundwater Levels

A minimum of three groundwater monitoring wells shall be installed per
infiltration facility that will establish a three-dimensional relationship for
the groundwater table. Seasonal groundwater levels must be monitored at
the site through at least one wet season (December 1 through April 30).

Monitoring wells shall be installed and monitored in accordance with the
following requirements:

e Well shall be screened across the water table.
e Maximum screen and sand pack length of 15 feet.

e Weekly water level monitoring resulting in at least 16
measurements over 4 months.

Document Characterization

A geotechnical report will be developed in Step 5. This report shall
include the following information to characterize the infiltration receptor
(unsaturated and saturated soil receiving the stormwater):

J Depth to groundwater and to bedrock/impermeable layers.

o Seasonal variation of groundwater table based on well water levels
and observed mottling of soils. Provide an estimated seasonal high
groundwater level and an estimated maximum high groundwater
level taking into account historical and seasonal groundwater table

fluctuations.
J Existing groundwater flow direction and gradient
o Volumetric water holding capacity of the infiltration receptor soils.

The volumetric water holding capacity is the storage volume in the
soil layer directly below the infiltration facility and above the
seasonal high groundwater mark, bedrock, hardpan, or other low
permeability layer.

o Consider the potential for both unconfined and confined aquifers,
or confining units, at the site that may influence the proposed

infiltration facility as well as the groundwater gradient.

o Determine ambient ground water quality, if that is a concern.
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o Horizontal hydraulic conductivity of the saturated zone to assess
the aquifer’s ability to laterally transport the infiltrated water

o Approximation of the lateral extent of infiltration receptor

o Impact of the infiltration rate and proposed added volume from the
project site on local groundwater mounding, flow direction, and
water table; and the discharge point or area of the infiltrating
water.

o Location of the project within the Salmon Creek Basin requires
specific groundwater characterization elements be met and
reference to the Salmon Creek Basin Plan and Interim Site
Development Standards for New Development in Salmon Creek
Basin should be referred to for specific requirements.

o State whether location is suitable for infiltration and recommend a
method for estimating the design infiltration rate (simple or
detailed, in-situ or gradation based).

Mounding Analysis

If a mounding analysis is required, the geotechnical professional shall
develop an approach and obtain its acceptance from Thurston County prior
to initiating the study. Simple, conservative methods of estimating
groundwater mounding are available and may be acceptable with the use
of conservative parameters to demonstrate that risks from groundwater
mounding are acceptable. The methodology, approach, software program,
input data, calibration requirements and output format for the mounding
analysis shall be proposed by the geotechnical professional in the
geotechnical report for acceptance by Thurston County.

The purpose the mounding analysis is to identify the impact of
groundwater mounding on the estimated design infiltration rate, the
seasonal high groundwater elevation at the property boundary and at any
on-site or off-site structures, critical areas, or other site features that might
be impacted by groundwater mounding.

The results of the mounding analysis will be reported by the geotechnical
professional as part of the Infiltration Receptor Characterization and shall
include the following determinations:

¢ A minimum separation of at least 3-feet to seasonal high
groundwater will be maintained from the bottom of the facility
with mounding.
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e There will be no breakout of groundwater to the surface in the
vicinity of the project as a result of mounding.

e That a minimum separation to groundwater from the estimated
lowest elevation of any basement, building foundation, road, or
other structure will be at least 3-feet.

e That there will be no intrusion of the groundwater mound into any
existing or proposed drainfield or reserve area and that there will
be no greater than a 6-inch increase in groundwater elevation
beneath any septic drainfield or reserve area as a result of
groundwater mounding.

e That the increase in groundwater elevation at the property
boundaries of the project will not result in impacts to adjacent
property owners. Generally demonstrating that the increase in
groundwater level at the property boundary is less than 1-foot due
to mounding would meet this criterion unless there are special
circumstances.

Step 4: Determine Method of Analysis

Thurston County requires consideration of infiltration facilities for sites
where conditions are appropriate. Some sites may not be appropriate for
infiltration due to soil characteristics, groundwater levels, steep slopes, or
other constraints.

The design infiltration rate for a proposed infiltration facility shall be
calculated based on either the Simple Method or Detailed Method as
described in this section.

Simple Method

The Simple Method of calculating a design infiltration rates includes
several alternative methods as follows:

e Field Testing by In-Situ Methods (must incorporate safety factors)
including:

0 Split Double Ring Infiltrometer
0 Ecology Pilot Infiltration Test (PIT)

o0 Single Ring Falling Head Infiltration Method (US EPA
1980) as Modified by Thurston County.

e USDA Soil Textural Classification

e ASTM Gradation Testing
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The Simple Method was derived from high ground water and shallow
pond sites in western Washington, and in general will produce
conservative designs. The Simple Method (Section 2.3.3) should be
considered a suitable method of calculating design infiltration rates in the
following circumstances:

e When determining the trial geometry of the infiltration facility,
e For small or low impact facilities

e For facilities where a more conservative design is acceptable.

e For Type A/B soils

Where the combination of depth to ground water/low permeability layer
and soil type results in the possibility of groundwater mounding effects the
Simple Method should not be applied. The suitability of the Simple
Method should be discussed in the geotechnical report.

Detailed Method

The detailed method of analysis is more suitable when it is unclear if a site
is well-suited to infiltration and in cases where failure of an infiltration
facility would create a high risk of flooding and/or property damage. The
detailed method of analysis, described in Section 2.3.4, includes more
intensive field testing and soils investigation and analyses than the Simple
Method and takes into account the depth to groundwater. Sites that have
ANY of the following conditions should be considered for use of the
detailed method:

o Low infiltration capacity soils (NRCS [SCS] soil types C or D)

o History of unsuccessful infiltration facility performance

o A large contributing drainage area (greater than 1-acre).

o Shallow groundwater levels (Less than 50 feet to seasonal high
groundwater).

o High risk of flooding and property damage in the event of clogging
or other failure.

The County may allow the Simple Method in circumstances that might
warrant the detailed method if it is demonstrated that the infiltration
facility could be converted to a detention facility of adequate size if the
infiltration facility were to fail.
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Step 5: Conduct Simple or Detailed Analysis

Based on the results of Step 3, conduct a simple analysis (Section 2.3.3),
or a detailed analysis (Section 2.3.4).

2.3.3 Simple Analysis Procedures

All proposed infiltration projects must evaluate soils, determine the design
infiltration rate, prepare a geotechnical report, and estimate the volume of
stormwater to be infiltrated.

Soil Testing

Test holes or test pits must be dug according to the following guidelines
(see Table 2.3):

o Test hole or test pit explorations shall be conducted during mid to
late in the wet season (with the wet season defined as December 1
through April 30).

o Collect representative samples from each soil type and/or unit to a

depth of 6 feet below the proposed base of the infiltration facility
or 2.5 times the estimated depth of the infiltration pond, whichever
is —For infiltration ponds, theres test pit or test
ole per 5,000 square feet of pond infiltrating surface With a
inimum of two per pond, regardless of pond size. Eef infiltration
trenches, the f ole per 100 feet of
trench length with a minimum of two required per trench,
regardless of length.

o Soil characterization for each soil unit (soils of the same texture,
color, density, compaction, consolidation and permeability)
encountered should include:

0 Grain size distribution (ASTM D422 or equivalent
AASHTO specification).

0 Textural class (USDA).

0 Percent clay content (include type of clay, if known).
0 Color/mottling.

O Variations and nature of stratification.

0 Cation exchange capacity (CEC) and organic matter
content (if facility may be considered to provide treatment
as well as flow control).
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Table 2.3.

For small-scale infiltration facilities (contributing drainage area is
less than 7,500 square feet), only one testing location is required.

The required number of test pits/test holes may be modified by the
Administrator or designee if provided adequate evidence of
consistent subsurface conditions.

Prepare detailed logs for each test pit or test hole and a map
showing the location of the test pits or test holes. Logs must
include the depth, soil descriptions, depth to water, evidence of
seasonal high groundwater elevation, existing ground surface
elevation, proposed pond bottom elevation, and presence of
stratification that may impact the infiltration design. Elevations
shall be referenced to a vertical datum such as NGVD 29. Use the
soil evaluation report forms in Appendix I-F.

Required Number of Test Pits, Test Holes, and In-Situ Testing Locations for

infiltration Facilities.

Contributing Drainage
Area

Number of In-Situ
Infiltration Testing
Locations per BMP (If
Using In-Situ Testing
Method of Simple
Method)?

Number of Test
Pits/Test Holes per
BMP Type BMP

SFR or Commercial, less
than 7,500 square feet

All Infiltration BMPs

1

1

Greater than 7,500 square
feet or other land use type

Infiltration trench (BMP

IN.02) or linear configuration

of other Infiltration BMP

1 per 100 linear feet (2
minimum)

1 per 500 linear feet (2
minimum) *°

Greater than 7,500 square
feet or other land use type

Bioretention Area (BMP
LID.08) or Infiltration Pond
(BMP IN.O1)

1 per 5,000 square feet
(2 minimum)

1 per 10,000 square feet
(2 minimum) **

BMP: best management practice
SFR: single family residential

* In-Situ testing only required if applicant intends to use In-Situ Method for Estimating Design Infiltration Rate. Test pits are
still required to characterize subsurface. For small scale in-situ methods, a minimum of three tests are required at each location.
Small scale in-situ testing includes ASTM D3385 Method (DRI) and Single-Ring Falling Head Infiltration method.

° Tests must be conducted at the test pits with the least permeable soils, as determined by observation of grain size gradation.

¢ Tests must be conducted at the test pits with the least permeable soils, as determined by observation of grain size gradation
Note: The required number of test pits/test holes may be modified by the Administrator or designee if provided adequate
evidence of consistent subsurface conditions

234

Determine Design Infiltration Rate

There are two ways of estimating design infiltration rates: in-situ testing or
using relationships between soil properties and infiltration rates.
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Note: It should be recognized that there is a distinction between
infiltration rate and hydraulic conductivity. These two parameters
are related by Darcy’s equation where:

f=Ki where f = infiltration rate, i = hydraulic gradient (head in
ft/ft) and K = hydraulic conductivity.

In cases where water percolates under free draining conditions the
hydraulic gradient is 1.0 and the infiltration rate equals the hydraulic
conductivity. However, in circumstances where groundwater mounding or
pond depth creates a hydraulic gradient, the infiltration rate and hydraulic
conductivity would not be equal. In the simple methods, it is likely that
the hydraulic gradient is close to 1.0 and therefore the infiltration rate and
hydraulic conductivity are close to equal.  The design professionals
should keep these distinctions in mind and account for the differences as
appropriate to the circumstances.

Prescriptive BMP sizing methods can be used in lieu of estimating an
infiltration rate for downspout infiltration (BMP LID.04) when the
following conditions apply:

o Contributing drainage area is less than 7,500 square feet.

J Property is a single family residential lot or commercial
development.

o Soils are characterized as outwash by a soils professional

(including a septic system designer).

These prescriptive methods are included in the BMP descriptions in
Volume V.

The two following general methods of estimating the design infiltration
rate can be used:

Method 1 — In-Situ Testing Methods

o Ecology Pilot Infiltration Test (PIT) is a large-scale test of
infiltration. The PIT (described in Appendix III-A) is the preferred
method of determining infiltration rate in Thurston County, and
can be used for any infiltration BMP. The PIT method requires a
substantial amount of water, which may not be available at some
sites. If the test is not feasible for this reason, the two alternative
methods described below can be used.

o Single-Ring Falling-Head Infiltration method (US EPA 1980), as
modified in Appendix III-A or as modified by Clark County (2008)

July 2009

Volume IIl — Hydrologic Analysis and Flow Control BMPs 2-21



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

is an acceptable in-situ method when the PIT method cannot be
conducted due to site constraints, or the availability of sufficient
water.

o Double-Ring Infiltrometer method (ASTM D3385) is an
acceptable in-situ method when the PIT method cannot be
conducted due to site constraints, or the availability of sufficient
water.

Method 2 - Soil Property Relationships

o USDA Soil Textural Classification method (USDA 1993). This
method is applicable to sites with soils classified as loam, sandy
loam, loamy sand, sand, sandy gravel or gravelly sand, and is
described in Appendix III-A.

o ASTM Gradation Testing method (ASTM D422). This method is
applicable to sites with soils classified as sand or sandy gravel, and
is described in Appendix III-A.

If conducting in-situ testing of infiltration rates, see Table 2.3 for
guidelines on the frequency of in-situ infiltration tests.

Determine Infiltration Rate of Engineered Treatment Soils

If engineered soils are used for the treatment soils the following procedure
will be used to determine the design infiltration rate for the facility and
inputs for hydrologic modeling (WWHM).

1. The infiltration rate used for hydrologic modeling and facility sizing
shall be the lower of the long-term infiltration rate of the engineered
soils and the short term infiltration rate of the underlying soils.

2. The long term rate of the engineered soils will be based on ASTM
2434 Standard Test Method for Permeability of Granular Soils
(Constant Head) with a compaction rate of 85 percent of maximum
density using ASTM 1557 Test Method (Modified Proctor) with an
infiltration reduction factor of 4 (multiply calculated infiltration rate
by 0.25 to get long term infiltration rate).

3. The short term rate for the underlying soils will be based on the
calculated rate as determined by the methods described above without
application of the adjustment factor for clogging of the soils. This is
based on the assumption that the treatment soil layer removes the silt
and sediment that would have resulted in clogging of the underlying
soils.
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4. Use the lower infiltration rate of the two determined above in the
hydrologic model and use an infiltration reduction factor of 1.

Prepare Geotechnical Report

A geotechnical report shall be prepared by or under the direct supervision
of, and stamped by either a professional engineer with geotechnical
expertise, or a licensed geologist, engineering geologist, or
hydrogeologist. The report must summarize site characteristics and
demonstrates that sufficient permeable soil for infiltration exists. In
addition to the information required by Step 3 — Infiltration Receptor
Characterization (as applicable), at a minimum, the report must contain
the following:

o Figure showing the following:
o Topography within 500 feet of the proposed facility

o Locations of any water supply wells within 500 feet of the
proposed facility

o Location of groundwater protection areas, aquifer recharge
areas, or 1-, 5-, and 10-year times of travel zones for
designated wellhead protection areas.

o Location of high groundwater hazard or flood plain areas in the
project vicinity.

o Locations of test pits or test holes.
o Results of soils tests, including detailed soil logs

o Description of local site geology, including soil or rock units likely
to be encountered at soil sampling depths and the seasonal high
groundwater elevation

o Detailed documentation of the design infiltration rate
determination, as specified above

. State whether location is suitable for infiltration and recommend a
design infiltration rate.

Estimate Volume of Stormwater

Use the Western Washington Hydrologic Model (WWHM), MGSFlood,
or other approved continuous simulation runoff model to generate a runoff
inflow file that will be used to size the infiltration facility. The facility
must either:
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o Infiltrate all of the flow volume as specified by the inflow file
without any overflow, or

o Infiltrate a sufficient amount of the flow volume such that any
overflow/bypass meets the flow duration standard in Minimum
Requirement #7 — Flow Control, or

o Be designed as a combined infiltration/detention facility such that
the minimum infiltration standard is met and any discharge to
surface water from the facility meets the flow duration standards in
Minimum Requirement #7 — Flow Control.

If the facility 1s designed to meet runoff treatment requirements of
Minimum Requirement #6, it must infiltrate the 91st percentile, 24-hour
runoff volume indicated by an approved continuous runoff model.

For downspout infiltration (BMP LID.04) a simplified sizing table can be
used if the facility meets soils requirements and contributing drainage area
thresholds. Simplified sizing methods are presented in the corresponding
BMP description in Volume V.

2.3.5 Detailed Analysis Procedure

This detailed approach was obtained from Massmann (2003). Procedures
for the detailed approach are as follows (see Figure 2.2):
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Figure 2.2. Engineering Design Steps for Final Design of Infiltration Facilities Using the
Continuous Hydrograph Method (from Ecology [2005]).

Develop a Trial Infiltration Facility Geometry Based on Length,
Width, and Depth

To accomplish this, either assume an infiltration rate based on previously
available data, or use a default infiltration rate of 0.5 inches/hour. This
trial geometry should be used to help locate the facility, and for planning
purposes in developing the geotechnical subsurface investigation plan.
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Conduct a Geotechnical Investigation

A geotechnical investigation must be conducted to evaluate the site’s
suitability for infiltration, to establish the infiltration rate for design, and to
evaluate slope stability, foundation capacity, and other geotechnical design
information needed to design and assess constructability of the facility.
Geotechnical investigation requirements are provided below.

The depth, number of test holes or test pits, and sampling described below
should be increased if a licensed engineer with geotechnical expertise
(P.E.), or a licensed geologist or hydrogeologist judges that conditions are
highly variable and make it necessary to increase the depth or the number
of explorations to accurately estimate the infiltration system’s
performance. The exploration program described below may be decreased
if the licensed professional judges that conditions are relatively uniform,
or design parameters are known to be conservative based on site specific
data or experience, and the borings/test pits omitted will not influence the
design or successful operation of the facility.

o For infiltration basins (ponds), at least one test pit or test hole per
5,000 ft* of basin infiltrating surface (two minimum).

o For infiltration trenches, at least one test pit or test hole per
100 feet of trench length (two minimum).

. Subsurface explorations (test holes or test pits) to a depth below
the base of the infiltration facility of at least 5 times the maximum
design depth of water proposed for the infiltration facility, or at
least 2 feet into the saturated zone (whichever is less).

o Continuous sampling to a depth below the base of the infiltration
facility of 2.5 times the maximum design depth of water proposed
for the infiltration facility, or at least 2 feet into the saturated zone,
but not less than 6 feet. Samples obtained must be adequate for the
purpose of soil gradation/classification testing.

o Conduct Infiltration Receptor Characterization as described in Step
3 if required.

o Laboratory testing as necessary to establish the soil gradation
characteristics and other properties as necessary, to complete the
infiltration facility design. At a minimum, one-grain size analysis
per soil stratum in each test hole must be conducted within
2.5 times the maximum design water depth, but not less than
6 feet. When assessing the hydraulic conductivity characteristics
of the site, soil layers at greater depths must be considered if the
licensed professional conducting the investigation determines that
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deeper layers will influence the rate of infiltration for the facility,
requiring soil gradation/classification testing for layers deeper than
indicated above.

Prepare Geotechnical Report

A report must be prepared by or under the direction supervision of and
stamped by either a professional engineer with geotechnical expertise, or a
licensed geologist, engineering geologist, or hydrogeologist The report
must summarize site characteristics and demonstrates that sufficient
permeable soil for infiltration exists. In addition to information required
in Step 3 — Infiltration Receptor Characterization (as applicable), at a
minimum, the report must contain the following:

o Figure showing the following:
o Topography within 500 feet of the proposed facility

o Locations of any water supply wells within 500 feet of the
proposed facility

o Location of groundwater protection areas, aquifer recharge
areas, or 1-, 5-, and 10-year times of travel zones for
designated wellhead protection areas

o Location of high groundwater hazard areas and flood plains in
the vicinity of the project.

o Locations of test pits or test holes.
o Results of soils tests, including detailed soil logs

o Description of local site geology, including soil or rock units likely
to be encountered at soil sampling depths and the seasonal high
groundwater elevation

o Detailed documentation of the design infiltration rate
determination, as specified above

. State whether location is suitable for infiltration and recommend a
design infiltration rate

o The stratification of the soil/rock below the infiltration facility,
including the soil gradation (and plasticity, if any) characteristics
of each stratum

J The depth to the ground water table and to any bedrock/
impermeable layers

July 2009

Volume IIl — Hydrologic Analysis and Flow Control BMPs 2-27



THURSTON COUNTY DRAINAGE DESIGN AND EROSION CONTROL MANUAL

. Seasonal variation of the ground water table
o The existing ground water flow direction and gradient
o The hydraulic conductivity or the infiltration rate for the soil/rock

at the infiltration facility

o The porosity of the soil below the infiltration facility but above the
water table

o The lateral extent of the infiltration receptor

J Impact of the infiltration rate and volume on flow direction and
water table at the project site, and the potential discharge point or
area of the infiltrating water.

Determine Design Infiltration Rate

Procedures for determining the design infiltration rate of the site soils are
included in Appendix III-A.

As with the simple analysis described above, if engineered soils are used
for the treatment soils, the lower of the long-term infiltration