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Foreword

The Highway Runoff Manual (HRM) is an integral part of the obligations contained in the
Washington State Department of Transportation’s (WSDOT’s) National Pollutant Discharge
Elimination System (NPDES) municipal stormwater permit (permit). An Implementing Agreement
with the Washington State Department of Ecology (Ecology) commits WSDOT to apply the manual
statewide. All applicable WSDOT projects adding new impervious surfaces must use the HRM to
design appropriate stormwater controls. As an Ecology-approved equivalent manual, local agencies
can use the HRM for designing stormwater controls for their road projects. Local agency projects
using federal funds passed through the WSDOT Highways and Local Programs Division must meet
or exceed the requirements in the HRM or Ecology’s stormwater manuals for eastern and western
Washington.

The HRM represents years of extensive research, collaboration, and negotiation by an
interdisciplinary technical team of water quality, stormwater, and erosion control specialists;
designers; hydrologists; geotechnical and hydraulics engineers; landscape architects; and
maintenance staff. The technical team benefits from a close working relationship with Ecology staff.
The technical team recognized the inefficiency and, in some instances, ineffectiveness of trying to
emulate approaches used to manage runoff from residential, commercial, and industrial land uses.
Consequently, the approach to developing the HRM has taken into consideration that WSDOT:

B Needs a statewide approach for managing stormwater that recognizes the differences in
climate, soils, and land uses.

m Highway projects are linear in nature and, as such, are faced with practical limitations in
terms of locating and maintaining stormwater facilities within state-owned right of way.

B Lacks the legal authority and land use controls available to local governments.
B Must be accountable to taxpayers to provide cost-effective stormwater facilities.

The HRM receives periodic updates to enhance content clarity as well as reflect changes in the
regulatory landscape, advancements in stormwater management, and improvements in design
tools. These updates are posted as Post-Publication Updates on the HRM website at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm#post

We welcome your comments, questions, and ideas for improving the manual. Use the comment
form on the next page or the contact information on the Highway Runoff Manual Internet Page:
“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

/s/ Pasco Bakotich Il

Pasco Bakotich Ill, P.E.
Director & State Design Engineer,
Development Division
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Comment Form

From: Date:

Phone:

To: WSDOT Headquarters
Development Division, Design Office
Attn: Highway Runoff Manual Section
PO Box 47329
Olympia, WA 98504-7329

Subject: Highway Runoff Manual Comment

Comment (marked copies attached):
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Chapter 1 Introduction to the HRM

1-1 Purpose, Need, and Scope

The Highway Runoff Manual (HRM) directs the planning and design of stormwater
management facilities for new and redeveloped Washington State highways, rest areas,
park and ride lots, ferry terminals, and highway maintenance facilities statewide. The HRM
establishes minimum requirements and provides uniform technical criteria for:

1. Avoiding and mitigating impacts to water resources associated with the development
of state-owned and -operated transportation infrastructure systems.

2. Reducing and minimizing water resource impacts associated with the redevelopment
of those facilities.

3. Retrofitting existing facilities, both project-driven and stand-alone retrofit projects.

The manual also provides guidelines for integrating the planning and design of stormwater-
related project elements into the context of the Washington State Department of
Transportation (WSDOT) project development process.

This manual frequently references the Hydraulics Manual to address the analysis and design of
hydraulic features. The two manuals are used in tandem to complete the analysis and design of
stormwater facilities and the other drainage components within the project.

The design criteria and procedures presented in this manual supersede conflicting information
presented in other previously published WSDOT manuals. The manual receives periodic
updates to enhance content clarity, as well as reflect changes in regulations, advances in
stormwater management, and improvements in design tools.

m To ensure you are using the most current design criteria, see the postpublication
updates on the HRM website:
“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

m To receive email announcements regarding HRM-related updates, training opportunities,
and improvements in design tools, please sign up at HRM Electronic Mailing List.

1-2  Regulatory Standing of the Manual

The HRM covers the entire state and meets the level of stormwater management established
by the Washington State Department of Ecology (Ecology) in its Stormwater Management
Manual for Western Washington (SWMMWW) and Stormwater Management Manual for
Eastern Washington (SWMMEW). The requirements and guidelines vary for western and
eastern Washington and take into account statewide variations in climate, soils, geology,
receiving water characteristics, and environmental concerns.
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The guidelines and criteria in the HRM also support WSDOT’s efforts to comply with the
requirements of the federal Endangered Species Act (ESA). However, unlike Ecology’s formal
review and approval process, the National Oceanic and Atmospheric Administration (NOAA)
Fisheries and the United States Fish and Wildlife Service (USFWS) did not review the Ecology
stormwater management manuals or the HRM for programmatic “concurrence” under the ESA.

1-2.1  Local Requirements

In most instances, local stormwater management requirements will not override the
requirements in this manual. RCW 47.01.260(1) grants WSDOT plenary power in planning,
locating, designing, constructing, improving, repairing, operating, and maintaining state
highways, including drainage facilities and channel changes necessary for the protection
of such highways. This grant of authority means that, without express legislative direction,
WSDOT is not subject to local ordinances in areas within WSDOT’s purview, and attempts
by local agencies to enforce such preempted ordinances are unconstitutional.

With respect to all state highway right of way in the Puget Sound basin under WSDOT control,
WSDOT must use the HRM to direct stormwater management for its existing and new facilities
and rights of way, as addressed in WAC 173-270-030(1). Stated exceptions where more
stringent stormwater management requirements may apply are addressed in WAC 173-270-
030(3)(b) and (c).

m  When a state highway is located in the jurisdiction of a local government that is
required by Ecology to use more stringent standards to protect the quality of receiving
waters, WSDOT will comply with the same standards to promote uniform stormwater
management. The key emphasis here is that Ecology has to require the local
government to use more stringent standards (such as via an existing TMDL) rather
than the local jurisdiction simply doing so of its own accord.

m  WSDOT will comply with standards identified in watershed action plans for WSDOT
rights of way, as required by WAC 400-12-570. This is similar to the condition
described above; however, its application is complicated by the fact that WAC
400-12-570 (Action Plan Implementation) was repealed on December 7, 1991.

Other instances where more stringent local stormwater standards can apply are projects
subject to tribal government standards and to the stormwater management-related permit
conditions associated with critical area ordinances (under the Growth Management Act) and
shoreline master programs (under the Shoreline Management Act). In addition, if WSDOT seeks
permission to discharge stormwater runoff into a utility’s storm sewer system, WSDOT must
comply with the storm sewer utility’s standards for stormwater quality and quantity.

Incorporation of local and regional stormwater requirements into project design is further
discussed in Section 2-4.
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1-2.2 Presumptive vs. Demonstrative Approaches to Protecting
Water Quality

This manual provides technically sound stormwater management practices, equivalent to
guidance provided in Ecology’s stormwater management manuals, to achieve compliance with
federal and state water quality regulations through the presumptive approach. You may opt not
to follow the manual’s stormwater management practices by seeking compliance via the
demonstrative approach. However, this requires that your project (1) collects and provides
appropriate supporting data demonstrating that the alternative approach protects water
guality and satisfies state and federal water quality laws; and (2) performs the technology-
based requirements of state and federal law.

Both the presumptive and demonstrative approaches require properly designed, constructed,
maintained, and operated stormwater management systems in order to:

m  Prevent pollution of state waters and protect water quality, including compliance
with state water quality standards.

m  Satisfy state requirements for all known available and reasonable methods of
prevention, control, and treatment of wastes prior to discharge to waters of
the state.

m Satisfy the federal technology-based treatment requirements under 40 CFR
Part 125.3.

Under the presumptive approach, projects that follow the stormwater best management
practices (BMPs) contained in this manual are presumed to have satisfied this demonstration
requirement and do not need to provide technical justification to support the selection of
BMPs. Following the stormwater management practices in this manual means adhering to the
criteria provided for proper selection, design, construction, implementation, operation, and
maintenance of BMPs. This approach will generally be more cost-effective for typical WSDOT
projects.

However, in some cases, it may not be practicable to provide treatment or flow control for
runoff from project-site areas, due to various constraints such as site limitations, costs, or other
obstacles. If on-site mitigation is not feasible, opportunities that use this manual’s off-site
treatment options exist. Sections 2-4.7 and 2-4.8 present a process for analyzing off-site
treatment options. WSDOT will continue to develop, pursue, and expand off-site options.
However, these options are currently constrained to the “in-kind” variety, as Ecology will

not authorize the use of “out-of-kind” mitigation options.*

! The term “in-kind” refers to methods that meet the requirements of those they are replacing, such as constructing
a flow control facility off site for unmet project flow control requirements. The term “out-of-kind” mitigation is
mitigation that does not directly match the project requirements, such as water quality treatment instead of flow
control.
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Under the demonstrative approach, the timeline and expectations for providing technical
justification of stormwater management practices depend on the complexity of the individual
project and the nature of the receiving water environment. In each case, you may be asked to
document, to the satisfaction of Ecology or other approval authority, that the practices you
select will result in compliance with the water quality protection requirements of the permit or
of other local, state, or federal water quality-based project approval conditions. This approach
may be more cost-effective for large, complex, or unusual types of projects. However, projects
can also benefit from pursuing this compliance pathway where site constraints or conditions
make applying the standard HRM guidelines impracticable. Contact the Highway Runoff
Program Manager in the HQ Hydraulics Section as soon in the design process as possible to
initiate the demonstrative approach process or to discuss possible alternatives.

1-3  Organization of This Manual

The HRM consists of five chapters. Chapter 1 describes the manual’s purpose, regulatory
standing, and application.

Chapter 2 provides an overview of the WSDOT project design process and how to integrate the
stormwater/drainage design elements into that process. The chapter includes guidelines for
gathering predesign data and analyzing design alternatives.

m  Appendix 2A presents a method to assist in determining when site-specific factors
could make constructing stormwater management facilities within or adjacent to
the highway right of way infeasible.

Chapter 3 describes the minimum requirements that apply to the planning and design of
stormwater facilities and best management practices. The chapter includes guidelines to
determine which of the nine minimum requirements apply to a given transportation project.
The chapter describes the purpose and the applicability of the minimum requirements. It also
provides guidelines for assessing (1) whether project-driven stormwater retrofit obligations can
be met off site, and (2) under what circumstances to provide stormwater management retrofits
beyond what the manual requires.

Chapter 4 provides the hydrologic analysis methods to use to design stormwater runoff
treatment and flow control facilities. This chapter also provides a detailed explanation of the
analysis methods as well as the supporting data and assumptions needed to complete the
design.

m  Appendix 4A contains the websites and web links related to Chapter 4.
m  Appendix 4B contains the TR55 Curve Number Tables.

m  Appendix 4C covers eastern Washington design storm events.

m  Appendix 4D contains infiltration rate design and testing methods.

m  Appendix 4E contains a discussion on continuous simulation modeling.
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Chapter 5 guides the project designer through the selection of permanent stormwater
treatment, infiltration, and flow control BMPs and their design processes. Section 5-4 includes
detailed design criteria for each permanent BMP and Section 5-5 provides the maintenance
standards for the various BMPs. The chapter also includes a process for seeking authorization
to use emerging technologies and other alternative BMP options.

The former Chapter 6 is now a stand-alone Temporary Erosion and Sediment Control Manual
(TESCM). The manual provides WSDOT the strategy for meeting the statewide stormwater
pollution prevention planning (SWPPP) discharge sampling and reporting requirements in the
National Pollutant Discharge Elimination System (NPDES) Construction Stormwater General
Permit (CSWGP), which is issued by Ecology. It includes criteria for selecting appropriate erosion
and sediment control (ESC), as well guidelines on water quality monitoring for projects required
to monitor runoff quality and receiving water effects during construction.

1-4 How to Use This Manual

Follow Chapter 2’s guidelines for integrating the planning and design of stormwater-related
project elements into the context of WSDOT’s project development process prior to using
Chapter 3 to determine the applicable minimum requirements for a specific project. In most
instances, this process will spur the need to design construction and post- construction BMPs
according to the criteria provided in Chapters 4, 5, and 6.

Most projects lend themselves to relatively straightforward application of one or more of the
BMP options presented in this manual. However, in some instances a site presents a challenge
and does not lend itself easily to the approaches prescribed herein. When these situations
arise, contact the following for assistance:

= BMP Selection — Region environmental or hydraulics staff, then the HQ Highway
Runoff Manual Program staff.

= Outfall Inventory/Field Screening Results, Stormwater Retrofit Priorities, NPDES
Municipal Stormwater Permit, and Water Quality Sampling — Staff in the HQ
Environmental Services Office’s (ESO’s) Stormwater and Watersheds Program.

= Spill Control, Containment, and Countermeasure Activities — Region environmental
staff, then staff in the HQ ESO’s Hazardous Materials Program.

m  Temporary Erosion and Sediment Control Plans and Construction Site BMPs — Region
environmental staff, then staff in the HQ ESO’s Stormwater and Watersheds Program.

m  Vegetation Management — Region and HQ Landscape Architects, then HQ Highway
Maintenance staff.

m  Roadway Maintenance Practices — Region maintenance staff, then HQ Highway
Maintenance environmental staff.
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m  Emerging BMPs — Region environmental staff and the HQ Highway Runoff
Program staff.

m  Demonstrative Approach — HQ Highway Runoff Program staff.

For information about the HRM-related training curriculum, see the HRM Resource Web Page:
“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm
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Chapter 2 Stormwater Planning and Design Integration

2-1 Introduction

This chapter provides guidelines for integrating the planning and design of stormwater-related
project elements into the context of the Washington State Department of Transportation
(WSDOT) project development process. How the process applies to a specific project depends on
the type, size, and complexity of the project and individual WSDOT regional business practices.

2-1.1 Development Team

Assessment and documentation of stormwater impacts and mitigation measures begin during
project scoping. Your development team must involve appropriate participants as part of the
scoping process. Project type, size, and complexity factor in determining who to consult during
the development of the project’s stormwater strategy. Contact the Region Hydraulics Engineer
to determine the makeup of the development team. Normally, team members include Region
Hydraulics, Region Environmental, Region Materials Engineer, Region Maintenance, and the
project office. You may need to expand the list to include region or Headquarters (HQ)
geotechnical engineers, the HQ Hydraulics Office, or others, depending on the project.

2-1.2 Site Assessment

Stormwater facility design is a major element for many projects. It requires significant advance
data gathering and assessment to identify alternatives and develop accurate schedules and cost
estimates. Data needed to assess the project site aids in:

Determining project roadway alignment alternatives.
Assessing impacts the project will have to runoff and the local hydrology.

Determining minimum stormwater requirements.

A w N

Developing conceptual stormwater management alternatives.

Characterizing the site and adjacent areas allows you to determine the limiting factors
controlling local hydrology. These limiting factors then become the focus of your project’s
stormwater management strategies.

A three-dimensional picture of site hydrology will emerge during your site assessment. This
picture will include natural and altered flow paths to the site from upstream areas and from the
site to downstream areas. You must preserve natural drainage (see Minimum Requirement 4,
Section 3-3.4). Your design team must identify all off-site flows coming to the site, including
streams, seeps, and stormwater discharges. The transportation facility must allow for passage
of all off-site flows; however, you should make every effort to keep off-site flows separate (via
bypass) from the highway runoff. Your project should accommodate constructed off-site flows
with WSDOT utility permits that discharge to WSDOT’s stormwater systems.
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Ensure runoff from WSDOT rights of way does not adversely affect downstream receiving
waters and properties. Identify existing drainage impacts on downstream waters and properties
during scoping and correct those impacts as a part of the project. Identify drainage impacts
using multiple sources of information (see Section 2-1.2.1) and site visits during storms.

Section 4-7 in the Hydraulics Manual provides guidelines on performing and documenting

a downstream analysis. Use the preliminary downstream analysis for scoping purposes,
recognizing that the project design phase may require a more detailed analysis. Include

the final downstream analysis in the Hydraulic Report.

During the scoping phase, begin identifying natural areas for conservation within or adjacent
to the project boundary. Conserving these areas minimizes project impacts and, given the
appropriate site conditions, may serve as part of your project’s stormwater management
approach for dispersion and infiltration. (See Chapters 4 and 5 for information regarding
dispersion and infiltration.)

Conservation areas and their functions require permanent protection under conservation
easements or other locally acceptable means. Label conservation areas falling within the
right of way on the right of way plan. Obtain a conservation easement or similar real estate
protection instrument for conservation areas falling outside the right of way.

2-1.2.1 Information Sources
As a starting point, you will need the following existing information for site assessments:

m  Project vicinity and site maps

m Land cover types and areas (aerial photographs)

m  Topography (USGS quadrangle maps, LIDAR, and other survey maps)
m  Land surveys

m  Watershed or drainage basin boundaries

m  Drainage patterns and drainage areas

m  Receiving waters

m  Wetlands

m  Stream flow data

m  Stormwater conveyances (pipes and ditches and open-channel drainage)
m  Floodplain delineations

m Utility types and locations

m  Total maximum daily loads (TMDLs)/Water cleanup plans

m  Clean Water Act Section 303(d)-listed impaired waters

m Basin plan data (basin-specific needs)

m  Soil types, depth, and slope (Natural Resources Conservation Service soil surveys)
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m Soil infiltration rates (see Section 2-1.2.2)
m Vegetation surveys

m  Stormwater discharge points, including outfalls and connections to and from other
storm sewer systems (discharge inventory and site reconnaissance)

m  Stormwater features database
m Land use types and associated pollutants

m  Adjacent development and stormwater facilities — in particular, any nearby infiltration
facilities

m  Groundwater data (including depth to seasonal high water table)
m  Presence of hazardous materials or wastes

m  Presence of cultural resources

m Average annual daily traffic (AADT)

m Roadway geometry (profiles/superelevations)

m  Geotechnical evaluation (see Section 2-1.2.2)

Use WSDOT’s GIS Workbench (an ArcView geographic information system tool) to access
detailed site, environmental, and natural resource management data as well as generate maps
to help with the project assessment, the selection of stormwater management alternatives, and
the determination of maintenance applications.

2-1.2.2 Geotechnical Evaluations

Understanding the soils, geology, geologic hazards, and groundwater conditions at the project
site is essential to optimizing the project’s stormwater design. Contact the Region Materials
Engineer (RME) and staff from the HQ Geotechnical Office as early as possible in the scoping
phase for inclusion on the scoping and design team.

Infiltration is the preferred method for the management of stormwater runoff. Chapters

4 and 5 provide direction on how to apply optimal infiltration for stormwater management

on transportation projects. However, you need to assess the extent to which infiltration can be
used during the scoping phase because of its direct impact on stormwater alternatives and
costs. The degree to which you can infiltrate runoff depends on the project location and
context. Limiting factors include soil characteristics, depth to groundwater, and designated
aquifer protection areas.

The RME evaluates the geotechnical feasibility of stormwater facilities that may be needed for
the project. With assistance from the HQ Geotechnical Engineer, as needed, the RME gathers
all available geotechnical data pertinent to the assessment of the geotechnical feasibility of
the proposed stormwater facilities. Some subsurface exploration may be required at this stage,
depending on the adequacy of the geotechnical data available to assess feasibility. Refer to the
Design Manual, Section 610.04, for additional details.
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The scoping office develops the stormwater facility conceptual design using input from

the RME and the HQ Geotechnical Engineer. Based on this design and investigative effort,
fatal flaws in the proposed stormwater plan are identified as well as potential design and
construction problems that could affect project costs or the project schedule. Consider the
following critical issues:

m  Depth to water table (including any seasonal variations)
m Presence of soft or otherwise unstable soils

m  Presence in soils of shallow bedrock or boulders that could adversely affect
constructability

m  Presence of existing adjacent facilities that could be adversely affected by construction
of the stormwater facilities

m  Presence of existing or planned underground utilities that could provide preferential
flow paths for infiltrated water

m  Presence of geologic hazards such as earthquake faults, abandoned mines, landslides,
steep slopes, or rockfall

m Adequacy of drainage gradient to ensure functionality of the system

m  Potential effects of the proposed facilities on future corridor needs

m  Maintainability of the proposed facilities

m  Potential impacts on adjacent wetlands and other environmentally sensitive areas
m  Presence of hazardous materials in the area

m  Whether or not the proposed stormwater plan will meet the requirements of resource
agencies

m Infiltration capacity (infiltration and percolation rates for project sites)
m Presence of and potential impacts to floodplains

To characterize the seasonal variation of the groundwater table, you may need to install
piezometers at potential infiltration sites during scoping. One year of monitoring is desirable.
At a minimum, one full rainy season is necessary to acquire the data needed to make a
determination of site suitability. (See Section 4-5 for additional information.)

2-1.2.3 Right of Way

Once the stormwater requirements for the project are understood, the general hydrologic site
characteristics are known (including approximate groundwater table elevations), and the
stormwater design alternatives are determined, you can estimate the area necessary for
stormwater facilities. Refer to Chapters 4 and 5 to estimate the required area for each facility.
Examine the proposed layout of the project, and determine the most suitable sites available to
locate the stormwater facilities. Determine where facilities are proposed outside existing right
of way and establish estimates for right of way acquisition areas and costs.
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2-1.2.4  Utilities

The project design office must contact the Region Utilities Office to obtain information about
whether existing utilities have franchises or easements within the project limits.> Whenever
proposed stormwater facilities conflict with an existing utility’s right of way and facilities, a
utility agreement is required. WSDOT may be responsible for the relocation costs, the utility
owner may be responsible for the costs, or the costs may be shared. Refer to the Utilities
Manual for further information about utility elements.

2-1.3 Documentation

For a general list of documents required to be preserved in the Design Documentation Package
and the Project File, see the Design Documentation Checklist at:
“B www.wsdot.wa.gov/design/projectdev/

2-1.3.1 Stormwater Scoping Package

The stormwater scoping package refers to the stormwater documentation developed during
the scoping phase of project development. This package contains the information used to
preliminarily determine project stormwater impacts and the initial selection of stormwater
BMPs. It provides the stormwater information needed to complete the Project Summary
documents.

The stormwater scoping package plays a critical role in project development and must be
retained and easily retrievable. Upon project programming and assignment to a project
office, the file and report become the starting point for the design phase. Refer to the
stormwater scoping instructions at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

2-1.3.2 Project Summary

As described in Section 2-3, the product of scoping is the Project Summary. The Project
Summary is developed and approved before funding the project for design and construction.
It documents the results of the scoping process and defines the overall scope of the proposed
solution in terms of the work and material involved. This documentation also links the project
to the Washington State Highway System Plan and the Capital Improvement and Preservation
Program (CIPP).

! Underground utilities are often embedded in sand or gravel to protect them from native soils and rocks. These
treatments can also act as French drains and provide preferential flow paths for water infiltrated on site. The project
may need to install check dams or impermeable liners around these utility trenches to prevent this.
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2-1.3.3 Environmental Documentation

Environmental documentation begins after the approval of the Project Summary. The State
Environmental Policy Act (SEPA) and National Environmental Policy Act (NEPA) require
thorough documentation of stormwater-related environmental impacts and tracking of
stormwater design commitments. To aid in the accurate exchange of stormwater-related
information from the design team to workgroups preparing environmental documentation
and permit applications, your project must prepare a Stormwater Design NEPA/SEPA
Documentation Checklist and accompanying Stormwater Design Documentation Spreadsheet.
Access the Checklist and Spreadsheet separately at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

Projects with a federal nexus (those with federal funding, permit, or approval) must go
through consultation according to Section 7 of the federal Endangered Species Act (ESA).
The ESA Stormwater Design Checklist, which differs for eastern and western Washington,
assists in providing pertinent information about a project’s stormwater treatment facilities
to biologists responsible for preparing biological assessments required for consultation
under Section 7 of the Endangered Species Act. Access both versions of the Checklist at:
“B www.wsdot.wa.gov/environment/biology/ba/baguidance.htm

2-1.3.4 Hydraulic Report

The Hydraulic Report serves as a complete record containing the engineering justification for all
drainage modifications that occur as a result of project construction, including documentation
of the analysis and design for the post-construction stormwater management system. Refer to
the Hydraulics Manual for additional details.

2-1.3.5 Construction Planning

During the design phase, you must produce key stormwater documents to meet stormwater
site planning requirements associated with Minimum Requirement 1 (see Section 3-3-1).

m All projects require spill prevention, control, and countermeasures (SPCC) plans
prepared by the contractor after award of the project contract. The WSDOT Hazardous
Materials Program (¥8 www.wsdot.wa.gov/environment/hazmat/default.htm) and
Section 1 07.15(1) in the Standard Specifications for Road, Bridge, and Municipal
Construction (Standard Specifications) provide more information regarding SPCC plan
expectations. To ensure plan implementation, develop provisions of the SPCC plan
during the PS&E phase (see Section 2-1.3.7).

m  For soil-disturbing projects, you must also prepare temporary erosion and sediment
control (TESC) plans (see the Temporary Erosion and Sediment Control Manual).
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2-1.3.6 Contract Plan Sheets

Identify all stormwater best management practices (BMPs) using names and numbers found

in Chapter 5, as well as conservation areas and other drainage and environmental elements on
the contract plan sheet. Division 4 of the Plans Preparation Manual defines the development of
the contract plan sheets.

2-1.3.7 Plans, Specifications, and Estimates (PS&E)

Prepare the Plans, Specifications, and Estimates during the PS&E phase of a project. These
documents translate the stormwater management elements of the design into a contract
document format for project advertisement, bidding, award, and construction.

2-1.3.8 Underground Injection Control Wells

Drywells and infiltration trenches containing perforated pipe are considered injection wells
and require registration per the Washington State Department of Ecology’s (Ecology’s)
Underground Injection Control (UIC) Program. Registration information is available at:

YD https://fortress.wa.gov/ecy/publications/summarypages/ecy04047a.html. Fill out the
registration form and submit to WSDOT’s Stormwater Features Inventory Coordinator for
registration with Ecology and entry into WSDOT’s UIC Registration and Assessment database.

For further guidelines, see Section 4-5.4 and consult region environmental staff or HQ
Environmental Services Office staff.

2-2 Developer Projects

WSDOT must provide for the passage of existing off-site flows through its right of way to
maintain natural drainage paths. Private developer projects that discharge to a WSDOT right

of way or storm sewer system must comply with the provisions of the Highway Runoff Manual
(HRM), Ecology stormwater management manuals, or an Ecology-approved local equivalent
manual. The developer must also demonstrate that WSDOT conveyance systems have adequate
capacity to convey the developer’s flows in accordance with Hydraulics Manual conveyance
design standards. WSDOT will not concur with designs or allow discharges that do not comply
with these requirements.

For details regarding WSDOT requirements and the process for review and concurrence of
private project drainage design, refer to the Development Services Manual and the Utilities
Manual.
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2-3  Stormwater Facility Design Approach

Originally, the only function of highway stormwater management was to maintain safe driving
conditions using engineering techniques designed to prevent stormwater from ponding on
road surfaces. While maintaining safe driving conditions remains an essential function of the
highway drainage system, it is in the state’s vital interest to protect and preserve natural
resources and other environmental assets, as well as its citizens’ health and safety. These
interests have become integrated with other vital interests entrusted to the department,
including the cost-effective delivery and operation of transportation systems and services
that meet public needs. Thus, stormwater management objectives for WSDOT involve:

(1) protecting the functions of the transportation facility, and (2) protecting ecosystem
functions and the beneficial uses of receiving waters.

2-3.1 Context Sensitive Solutions

You must recognize the importance of the watershed context where the project resides
to understand how transportation facilities, in combination with other development, can
affect the natural hydrology of watersheds and the water quality of receiving waters. This
understanding can guide the planner and designer in choosing stormwater management
solutions that more successfully achieve the objective of protecting Washington’s
ecosystems.

The context sensitive solutions (CSS) approach to transportation planning, also known as
context sensitive design, context sensitive sustainable solutions, and thinking beyond the
pavement, broadens the focus of the project development process to look beyond the basic
transportation issues and develop projects integrated with the unique context(s) of the project
setting. This approach considers the elements of mobility, safety, environment, community,
and aesthetics from the beginning to the end of the project development process. CSS also
involves a collaborative project development process that obligates participants to understand
the impacts and trade-offs associated with project decisions. Find further discussion of and
guidance on the context sensitive solutions approach at:

“B www.wsdot.wa.gov/design/policy/csdesign.htm

2-3.2  Stormwater Facility Design Strategy

Stormwater management facilities (runoff treatment and flow control) can mitigate both the
hydrologic impacts and the water quality impacts of a development project by applying the
following fundamental strategy:

Maintain the preproject2 hydrologic and water quality functions of the project site as
it undergoes development.

% The term preproject refers to the actual conditions of the project site before the project is built.
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Implement this strategy through the following hierarchy of steps:

1. Avoid impacts on hydrology and water quality.
2. Minimize impacts on hydrology and water quality.

3. Compensate for altered hydrology and water quality by mimicking natural
processes to the extent feasible.

4. Compensate for any remaining hydrology and water quality alterations using
end-of-pipe solutions.

Achieve Steps 1, 2, 3, and 4 by minimizing impervious cover; conserving or restoring natural
areas; mimicking natural drainage patterns (for example, using sheet flow, dispersion,
infiltration, or open channels); disconnecting drainage structures to avoid concentrating runoff;
and using many small redundant facilities to treat, detain, and infiltrate stormwater. This
approach to site design reduces reliance on the use of structural management techniques.

Step 4 refers to the use of traditional engineering structural approaches (for example, detention
ponds) to the extent that Steps 1 through 4 cannot fully accomplish the strategy.

The methods listed for achieving Steps 1 through 4 are commonly referred to as low-impact
development (LID) approaches. By using the project site’s terrain, vegetation, and soil features
to promote infiltration, the landscape can retain more of its natural hydrologic function. Low-
impact development methods will not be feasible in all project settings, depending on the site’s
physical characteristics, the adjacent development, and the availability and cost of acquiring
right of way (if needed). However, you must always use LID methods to the extent feasible. This
requires that you understand the site’s soil characteristics, infiltration rates, water tables,
native vegetation, natural drainage patterns, and other site features. (See Section 4-5 for LID
feasibility criteria.)

2-4  Special Design Considerations

2-4.1 Critical and Sensitive Areas

State law requires local jurisdictions to adopt ordinances to protect critical areas. Critical areas
include wetlands, floodplains, aquifer recharge areas, geologically hazardous areas, and those
areas necessary for fish and wildlife conservation.

2-4.1.1 Wetlands

Minimum Requirement 7 (see Section 3-3.7) addresses wetland protection. While natural
wetlands generally cannot substitute for runoff treatment, Ecology’s Stormwater Management
Manual for Eastern Washington (SWMMEW) allows the use of lower-quality wetlands for
runoff treatment if hydrologic modification requirements are met. For detailed guidance on this
for eastern Washington projects, refer to Use of Existing Wetlands to Provide Runoff Treatment
(Section 2.2.5, page 2-26) and Application to Wetlands and Lakes (Section 2.2.6, page 2-33) in
Ecology's SWMMEW and the Eastern Washington Wetland Rating Form at:

“B www.wsdot.wa.gov/nr/rdonlyres/41520679-f96d-47a9-9b70-3ee8bbec391f/
0/wetlandratingform_easternwa.doc
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For western Washington projects that may potentially alter the wetland hydroperiod, refer to
Guide Sheet 3B in Appendix I-D of Ecology's Stormwater Management Manual for Western
Washington (SWMMWW) to review the recommended allowable limits for altering the
hydroperiod of wetlands. Section 4-6 provides additional information on wetland hydroperiods.

Region or Headquarters hydraulics and environmental staff can provide further assistance on
hydroperiod modeling. For guidelines on wetland creation or restoration as mitigation for direct
wetland impacts, contact the region’s wetland biologist or consult the following website:

“B www.wsdot.wa.gov/environment/wetlands/default.htm

2-4.1.2 Floodplains

Loss of hydrologic storage may require projects to mitigate the loss by creating new hydrologic
storage elsewhere in the watershed. A decision to locate structural detention facilities in
floodplains depends on the flow control benefits realized. If a detention facility placement
allows it to function through the 10-year flood elevation, it will accomplish most of its function
by controlling peaks during smaller, more frequent events that cumulatively cause more
damage. Stormwater facilities located outside the 2-year, 10-year, and 25-year flood elevations
do not compromise any flood storage during those floods. Some stormwater treatment
facilities, such as filter strips, dispersion areas, or biofiltration swales, may be located within
some parts of the floodplain. Contact the Region or HQ Hydraulics Office for guidance.

Consult the Region Hydraulics Office to identify alternative mitigation opportunities

if locating stormwater facilities outside the 100-year floodplain presents a challenge.

2-4.1.3 Aquifers and Wellhead Protection Areas

To ensure highway improvement projects protect drinking water wells, WSDOT has
entered into an agreement (VO www.wsdot.wa.gov/publications/manuals/fulltext/m31-
11/agreements/ia_drinkingwell.pdf) with the State Department of Health (DOH). This
agreement includes the following screening criteria under which DOH does not consider
a highway project a potential source of contamination to drinking water wells:

1. Road location and construction setbacks are maintained such that the drinking
water source intake structure is not in danger of physical damage.

2. All concentrated flows of untreated roadway runoff are directed via impervious
channel or pipe and discharged outside the Sanitary Control Area (SCA).

3. If roadside vegetation management practices are identified as a potential source
of contamination, the water purveyor will provide the location of the SCA to the
appropriate WSDOT Maintenance Office for inclusion in the Integrated Vegetated
Management Plan for that section of highway as necessary to protect the wellhead.

4. WSDOT complies with all National Pollutant Discharge Elimination System permits,
as required per Section 402 of the federal Water Pollution Control Act.

5. WSDOT provides the well purveyor with contact information to be used in the event
of any problems or questions that may arise.
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Your project design team must gather and document information on all drinking water wells
along the project corridor. Refer to the local critical areas ordinances for details on aquifer and
wellhead protection areas applicable to the project site. To locate wells in the project site,
check Ecology’s website for listed well logs: Y& apps.ecy.wa.gov/welllog/. This website contains
a database of wells constructed and registered since the 1930s and wells managed by Ecology
since 1971. The WSDOT GIS Workbench can also provide a preliminary assessment of wellhead
and aquifer protection areas in the vicinity of a given project. After conducting these queries,
follow up with field investigations to identify whether any unregistered wells exist.> Contact
region environmental staff early in the project design phase when wells exist within the radius
of concern.

County health departments set well protection buffers (SCAs), presuming that the well
protection buffer width will adequately protect wells from contamination. When highway
projects encroach into well SCAs, document how the project will avoid impacting the well
and water supply.

If a road project expects to intersect a public water supply well’s SCA, contact the water
purveyor to confirm the location of the well and its SCA. If the project intersects the SCA, a
licensed professional engineer, using the screening criteria listed above, needs to establish the
conditions under which a highway project will not create potential sources of contamination
to drinking water wells. Then, the engineer needs to attest to the well purveyor in writing, on
WSDOT letterhead, that the project satisfies the screening criteria’s conditions. Having met the
conditions, WSDOT expects that the purveyor will identify and sign SCA-restrictive covenants
and/or WSDOT will check for such covenants filed with the County Auditor’s Office.

If an irresolvable dispute arises with the water purveyor regarding the project’s potential
impacts to a well, elevate the issue to HQ Environmental Services Office (ESO) Stormwater and
Watersheds Program staff. Likewise, contact HQ ESO Stormwater and Watersheds Program
staff to evaluate mitigation options if the project cannot meet the screening criteria.

Projects that include large cuts or compaction of soil over shallow aquifers could potentially
intercept groundwater flows and restrict the quantity of water reaching a well. The State
Department of Health agreement does not cover groundwater quantity issues. Thus, analyses
of potential groundwater quantity impacts must be conducted in consultation with the HQ
Materials Laboratory and the HQ Hydraulics Office.

2-4.1.4 Streams and Riparian Areas

Avoid encroachment into riparian areas. Place stormwater facilities away from the stream to
the extent practicable, and take measures to preserve or enhance riparian buffers.

® Area maintenance personnel are good sources of local knowledge. Check with them first before beginning field
investigations.
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2-4.2  303(d)- and TMDL-Listed Water Bodies

If a water body segment does not meet water quality standards for a specific pollutant, it gets
added to the Water Quality Assessment list, known as the 303(d) list. The 303(d) list contains
the names of water bodies requiring the development of Total Maximum Daily Loads (TMDLs)
and corresponding water cleanup plans to remedy the water quality impairment. TMDL-
required actions for WSDOT are included in Appendix 3 of WSDOT’s NPDES Municipal
Stormwater Permit.

If the project’s stormwater will discharge to a 303(d)- or TMDL-listed water body, where
feasible, select BMPs that: (1) reduce the pollutant(s) of concern, and (2) avoid generating
the pollutant(s) of concern to the listed water body. The first page of each BMP section in
Chapter 5 includes TMDL/303(d) considerations to aid in BMP selection when discharging
to an impaired water body. As a general rule, infiltration and dispersion BMPs are the most
desirable approach for 303(d)- or TMDL-listed situations.

To determine whether a 303(d)- or TMDL-listed water body exists within or near the proposed
project site, access WSDOT’s GIS Environmental Workbench>Water Quality> “303(d), Basin
Plans & TMDLs” dataset. View each layer in the dataset independently to identify listings that
may overlap. Since 303(d) and TMDL listings and basin plans change frequently, review these
GIS layers at the start of each project to document all applicable listings/basin plans.

For more information on TMDLs or 303(d) listings, contact the Stormwater and Watersheds
Program in the HQ Environmental Services Office (ESO), access the internal WSDOT TMDL
webpage (VD http://wwwi.wsdot.wa.gov/environment/stormwater/tmdl.htm), or visit
Ecology's website (V& www.ecy.wa.gov/programs/wgq/tmdl/).

2-4.3  Airports

The design of stormwater facilities for projects located near airports requires special
considerations. Roadside stormwater features, including BMPs with standing water (such
as wet ponds) and certain types of vegetation, can attract birds both directly and indirectly.
The presence of large numbers of birds near airports can create hazards for aircraft and
airport operations.

To decrease wildlife-aircraft interactions caused by stormwater facilities, the Federal Aviation
Administration (FAA) and WSDOT partnered to create the Aviation Stormwater Design Manual
(ASDM) to assist in the design, construction, and maintenance of stormwater facilities on and
near airports. The ASDM focuses on design modifications to decrease the attractiveness of
stormwater facilities to wildlife rather than active wildlife removal measures. Thus, the ASDM
supplements the HRM by providing design details for the types of stormwater facilities
recommended for an airport environment.
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2-4.4  Bridges

The over-water portion of the bridge surface does not trigger Minimum Requirement 6 (flow
control requirement), since that area intercepts rainfall that would otherwise fall directly into
the receiving water body. However, the design must prevent runoff from generating localized
erosion between the bridge surface and the outfall to the water body. While this simplifies the
need for flow control, the over-water bridge surface is still considered a pollution-generating
impervious surface and is therefore subject to runoff treatment for pollutant removal. (See
the HRM Frequently Asked Questions for more information.)

Finding sufficient area to site stormwater treatment solutions for over-water crossings often
presents challenges. Traditionally, bridges were designed to discharge runoff directly into
the receiving waters by way of downspouts or scuppers. Today’s prohibition of this practice
requires that the designer incorporate runoff collection, conveyance, and treatment facilities
into the project design for these surfaces.

Avoid using suspended pipe systems to convey bridge runoff whenever possible, since these
systems tend to plug with debris, making maintenance difficult. The preferred method of
conveyance involves directing the runoff to larger inlets at the ends of the bridge. This method
requires adequate shoulder width to accommodate flows so they do not spread farther into the
traveled way than allowed (see Chapter 5 of the Hydraulics Manual for allowable spread widths).
For situations requiring closed systems, use larger bridge drain openings and pipe diameters as
well as avoid 90° bends to ensure the system’s operational integrity. The consideration of closed
systems requires that you coordinate early with the HQ Bridge and Structures Office as well as
the HQ Hydraulics Office.

2-4.5 Ferry Terminals

A ferry dock consists of the bridge (trestle and span), piers, and some of the holding area
(parking facility). The terminal consists of the dock and all associated upland facilities.
Requirements and consideration for the terminal’s upland facilities resemble those for park
and ride lots, rest areas, and maintenance yards as described in Section 2-4.6. Requirements
and considerations that apply to bridges also apply to the trestle, span, and other over-water
portions (see Section 2-4.4).

2-4.6 Maintenance Yards, Park and Ride Lots, and Rest Areas

Consult the Ecology stormwater management manuals for western (SWMMWW) and eastern
(SWMMEW) Washington for BMP design approaches pertaining to maintenance yards, park
and ride lots, and rest areas. These manuals provide more specific stormwater BMP
information related to parking lot and industrial settings. You must use LID BMPs where
feasible for these facilities. (See Section 5-3.5 for more information.)
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2-4.7 Watershed and Basin Plans

Contact entities with basin planning responsibilities as early as possible in the project planning
process. Such groups include lead entities under the Salmon Recovery Act and watershed
planning units under the Watershed Planning Act, as well as city and county public works
departments responsible for basin planning. Shared funding opportunities may exist for local
priority mitigation projects, which could significantly reduce project mitigation costs. Also,
such entities may have data and analyses useful in the project planning process.

m  For information on activities under the Watershed Planning Act, including a map
of Washington’s water resource inventory areas, see:
“B www.ecy.wa.gov/watershed/index.html

m  For information on activities under the Salmon Recovery Act, see:
“® http://wdfw.wa.gov/fishing/salmon/chum/pugetsound/recovery.html

m  For watershed data, reports, and other related information, see:
“B www.ecy.wa.gov/services/gis/maps/wria/wria.htm

Contact the Region Environmental Office or the HQ ESO Stormwater and Watersheds Program
to arrange meetings and help coordinate watershed-related efforts.

2-4.8 Stormwater Deviations to the HRM

Instances exist where the HRM'’s policies and guidelines do not seem appropriate for a
particular project situation. For these situations, WSDOT’s Demonstrative Approach Team
(DAT), which includes staff from Ecology and WSDOT, reviews and approves (if appropriate)
alternative stormwater design proposals. While stormwater deviations rarely relieve the project
from minimum requirement obligations, the DAT can approve an alternate compliance pathway
to meeting the intent of the minimum requirements using a project-specific demonstrative
approach. However, prior to considering the demonstrative approach pathway, explore
whether the equivalent area approach, described in Sections 3-3.5 and 3-3.6, will allow

the project to meet the manual’s requirements.

Highway projects seeking an alternative compliance pathway typically experience site-specific
limitations (e.g., infrastructural, geographical, geotechnical, hydraulic, environmental, or
benefit/cost related) that present an obstacle to fully meeting minimum requirements,
particularly runoff treatment and flow control, within the project right of way. An example
might involve efforts to avoid building a detention pond in a heavily forested area and instead
opting for an off-site in-kind (nonforested) location to achieve the required flow control
obligation.
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A project proponent must make a formal assessment to identify constraints on meeting the
minimum requirements in the TDA. Appendix 2A includes guidelines for this assessment,
referred to as an engineering and economic feasibility (EEF) evaluation. Perform the EEF
assessment as early as possible in project development to document the basis for seeking an
alternative compliance pathway. Your design team must also formulate a workable alternative
stormwater design (deviation) that will meet the intent of the HRM (i.e., does not adversely
affect the water quality and satisfies state and federal water quality laws). Contact the Region
Hydraulics Office and the HQ Highway Runoff Program to begin the demonstrative approach
process.”

Scale the documentation below to the complexity of the problem. Provide a brief memo or
report that describes why typical HRM BMPs or processes cannot be used on site and how the
proposed alternative meets the intent of the HRM. Include sufficient photos, calculations,
plans, or drawings, or other backup documentation that supports the conclusions that the
demonstrative approach is necessary and the proposed solution meets the intent of the HRM.

The steps below describe the general process for seeking a HRM deviation review and approval:

1. The design team identifies the requirements or guidelines in the HRM that the
project proposes to deviate from and consults with region and Headquarters
representatives for concurrence and the required documentation.

2. The design team provides the justification for the deviation using the EEF
assessment. The design team also provides the alternative design and shows how
it achieves the intent of the HRM policy or guidance. Consult with the Region and
HQ_Hydraulics offices for assistance on possible alternative designs.

3. The design team submits the documentation (#1 and #2 above) to the DAT for
review and approval.

4. If approved, the DAT issues a joint WSDOT and Ecology letter to the project office
authorizing the alternative stormwater compliance approach.

If approved, the design team shall include all of the above documentation in the appendix
of the project’s Hydraulic Report.

* In addition to initiating the demonstrative approach, the Region Hydraulics Office or the HQ Highway Runoff
Program staff may be able to provide guidance or alternatives that allow the project to meet its stormwater
requirements without engaging the DAT.
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Engineering and Economic Feasibility for
Meeting the Highway Runoff Manual
Appendix 2A Minimum Requirements

2A-1 Introduction

The goal of every project is to meet all of the Minimum Requirements in the Highway Runoff
Manual (HRM). However, there are times when projects need to seek deviations or variances
from the standards for various justifiable reasons. This appendix provides a tool to help you
through the process of documenting a stormwater deviation or variance from the standards
in the HRM.

The Engineering and Economic Feasibility (EEF) evaluation looks at many different site-specific
factors and has you evaluate each one. The project could fall under more than one form of
infeasibility due to site-specific factors, which would help to strengthen the case for a deviation.
The EEF evaluation is not an all-inclusive list, however. There may be other factors that could

be documented to support the stormwater deviation from HRM requirements.

Stormwater runoff from highways should be treated and controlled adjacent to or within the
right of way (ROW) when transportation improvement projects are constructed and trigger
the HRM’s Minimum Requirements. However, various site-specific factors (such as lack of
land availability, engineering constraints, health/safety issues associated with operations
and maintenance activities, or other obstacles) could make meeting the requirements in the
HRM difficult, if not impossible. The EEF evaluation presented in this appendix assists you

in determining when site-specific factors could make constructing stormwater management
facilities within or adjacent to the highway right of way infeasible. Consult with the Region
Hydraulics Engineer and the Headquarters (HQ) Hydraulics Section prior to starting the EEF
process for additional guidance regarding scope and documentation.

The process has three parts:

1. Use the EEF evaluation to describe the problem.

2. Put together an alternate proposal for how the design will meet the required
stormwater obligations for the threshold discharge area (TDA) or project.

3. Present the EEF evaluation and proposed alternative to the Demonstrative Approach
Team (DAT).

After approval from the DAT, you can then implement the proposed design deviation and
ensure proper documentation in the project’s Hydraulic Report. Contact the Highway Runoff
Program in the HQ Hydraulics Section to initiate the demonstrative approach and engage
the DAT.
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2A-2 General Criteria: Engineering and Economic Feasibility
of Constructing Stormwater Control Facilities

Consider the following four general criteria in the siting and selection of stormwater best
management practices (BMPs). These criteria affect the feasibility of stormwater BMPs
and are further explained in the EEF Evaluation Process in Section 2A-3.

m Physical site limitations. In many cases, the amount of available right of way
determines which types of stormwater controls are feasible for the project. When
additional right of way can be acquired at market value, or when eminent domain
condemnations can be demonstrably justified, you should explore these options to
acquire additional land for stormwater control facilities.1 Historically, condemning
land specifically for wetland mitigation (also triggered by the federal Clean Water Act)
has been extremely difficult; hence, this option for stormwater control facilities will
likely encounter the same difficulties.

Additional site constraints could include geographic limitations, steep slopes, soil
instability, proximity to water bodies, presence of significant cultural resources,
presence of hazardous materials, and shallow water tables.

m  Treatment effectiveness. Generally, consider BMPs with the highest pollutant-
removal efficiencies first. These practices may require more land area, thus
affecting space limitations.

m  Costs and associated environmental benefits. Generally, choose the most cost-
effective method of meeting environmental requirements.

m Legal and policy issues. When selecting appropriate BMPs, also consider Washington
State Department of Transportation (WSDOT) and Washington State Department of
Ecology (Ecology) stormwater requirements and design criteria, local ordinances,
Endangered Species Act concerns, and tort liability issues. If you consider watershed-
based stormwater management options, you may need to overcome legal and policy
issues discouraging this approach.

When identifying on-site treatment and control options, it is important to consider the site
limitations preventing construction of stormwater control and treatment facilities. For physical
or economic reasons, it may not be feasible to construct full-scale stormwater control facilities
on site.

! Ecology has determined that low-impact development (LID) is infeasible if installing BMPs to meet the LID
requirements cannot be done within existing right of way. This is not the case for water quality treatment or flow
control requirements.
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2A-3 Engineering and Economic Feasibility Evaluation
Process

The goal of the EEF evaluation process is to document why presumptive BMPs are infeasible to
meet some or all of the minimum requirements for the project or TDA. The following sections®
are intended for use during the design stage to determine whether construction of stormwater
control facilities is feasible within the immediate highway right of way. Factors that limit the
feasibility of constructing in-ROW stormwater controls are listed, along with questions to help
you determine the feasibility of constructing in-ROW stormwater treatment and control
systems based on site conditions.

2A-3.1 Collect Project Site Data to Identify Limiting Factors

Depending on the complexity of the project or site conditions, some of the data listed below
may not be required. Consult with the Region Hydraulics Engineer to determine applicable
items.

1. Locate the proposed ROW and/or easement available for stormwater facilities.
2. Determine the topographic and land cover characteristics of contributing basin areas.

3. Estimate the required runoff treatment and flow control by completing the
Stormwater Design and Documentation Spreadsheet:
“® http://www.wsdot.wa.gov/Environment/WaterQuality/Runoff/
HighwayRunoffManual.htm

4. Determine the proximity of the project site to water bodies and locate existing
outfalls.

5. ldentify water bodies designated as “impaired” under the provision of Section 303(d)
of the federal Clean Water Act, enacted by Public Law 92-500.

6. ldentify water supply well locations and associated well protection zones.
7. ldentify wildlife hazard management zones around airports.

8. Determine the soil properties at the proposed stormwater facility location. For
infiltration facilities, verify the site meets the requirements in Section 4-5.1, Site
Suitability Criteria.

9. Locate critical public infrastructure relative to the proposed ROW.
10. Identify and locate the existing land use in and adjacent to the ROW, including:

m  Protected cultural resources, historical sites, parklands, or wildlife and waterfowl
refuges (Department of Transportation Act of 1966 §4[f] properties).

% Sections 2A-3.1 to 2A-3.7 may include items that are not applicable to the project or TDA. List the item as not
applicable if that is the case. There may also be issues pertinent to the project that are not listed here but could be
included to bolster the argument.
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m  Areas designated as sensitive by a federal, state, local, or tribal government.
These areas include, but are not limited to: designated “critical water resources”
as defined in 33 CFR Part 330, Nationwide Permit Program, “Critical habitat” as
defined in Section 3 of the Endangered Species Act of 1973, and areas identified
in local critical area ordinances or in an approved basin plan. (Additional items
are described in the soil suitability criteria).

11. Identify location(s) of established structure(s) on or adjacent to the proposed ROW.
12. Identify slopes and location(s) of unstable slopes on or adjacent to the proposed ROW.

13. Identify the presence and location of hazardous or dangerous materials on or adjacent
to the proposed ROW.

14. Identify and locate any old-growth or otherwise significant upland forest areas.

15. Identify and locate any well-established riparian tree canopies or vegetative buffers
on or adjacent to the proposed ROW.

16. Identify the presence and distribution of 100-year floodplains on or adjacent to
the established or acquirable ROW.

17. Verify the conveyance requirements specified in the Hydraulics Manual are met.

18. For bridge projects, determine whether the bridge structure can be drained to
land by gravity feed.

19. Refer to Section 5-3.7, BMP Validation and Cost-Effectiveness, for costs for
constructing and maintaining the conceptual stormwater control facilities for
the drainage area.

2A-3.2 Infrastructure Limitations to Construction Feasibility

The density of the built environment adjacent to the established right of way may limit the
amount of land available for acquisition to construct stormwater treatment and control systems.
Once project limits, right of way, and stormwater runoff treatment and flow control needs are
defined, you can determine whether it is feasible to construct stormwater management systems
on site. Generally, you should avoid wet vaults when other BMP options are viable because of
high construction and maintenance costs.

Consider the following questions when determining whether infrastructure or right of way
limits the feasibility of designing and constructing stormwater BMPs within or adjacent to

the right of way (in-ROW treatment). Each element evaluates potential fatal flaws that would
preclude the feasibility of constructing stormwater management facilities within the proposed
right of way.
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1. Will stormwater facility construction relocate critical publically-owned infrastructure
or facilities, such as schools, fire stations, police facilities, or major utility lines/
infrastructure?®

2. Isthe land needed to site and construct the stormwater facility available at a
reasonable cost and from a willing seller?

3. Can a multipurpose BMP be designed to fit within the proposed ROW and provide
the required project runoff treatment and flow control?

4. Can aflow control treatment BMP be designed to fit in the proposed ROW?
5. Can a runoff treatment BMP be designed to fit in the proposed ROW?

6. Will the designated stormwater management area disturb or trespass on designated
historical/archaeological sites or other significant cultural resources?*

7. lIsit feasible to purchase adjoining properties?

2A-3.3 Geographic and Geotechnical Limitations to Construction
Feasibility

A project’s topography and/or proximity to wetlands, sensitive water bodies, shorelines,
riverfront areas, or steep slopes may physically or structurally preclude construction of BMPs
on site within required engineering standards. In situ geotechnical conditions can also limit the
feasibility of constructing BMPs within the right of way (for example, the project is on unstable
slopes, high shrink/swell soils, or karst topography). Refer to Section 4-5 to determine whether
geography or geotechnical limits affect the feasibility of designing stormwater BMPs within the
proposed ROW.

2A-3.4 Hydraulic Limitations to Construction Feasibility

Hydraulic limitations can include the lack of hydraulic head necessary to effectively operate
stormwater control facilities or areas with very shallow water tables, such as floodplains or
seasonal wetlands. Consider alternatives such as spill control devices and frequent cleaning
of road or bridge surfaces with high-efficiency vacuum sweepers in these areas in lieu of
standard treatment facilities. Consider the following questions when determining the
hydraulic feasibility of a project:

1. Have the conveyance requirements described in the Hydraulics Manual been
satisfied?

2. For bridge projects, is it feasible to convey stormwater to on-land stormwater facilities
by gravity feed and meet the design spread requirements in Figure 5-4.1 of the
Hydraulics Manual?

® When you identify the location and nature of the critical public infrastructure(s), you are required to provide
documentation to justify not constructing the BMP in the right of way.

* Review any projects involving disturbance of ground surfaces not previously disturbed for cultural resource study
needs (such as site file searches at the Washington State Office of Archaeology and Historic Preservation, on-site
surveys, and subsurface testing). Federal involvement (such as funding, permits, and lands) requires compliance
with Section 106 of the National Historic Preservation Act and implementation of regulations in 36 CFR 800.
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2A-3.5 Environmental or Health Risk Limitations to Construction
Feasibility

Areas with intensive historic levels of industrial or commercial activity may have significant
levels of soil, water, or fill contamination, which would prevent highway construction work
from being conducted in a safe manner (as specified in the Washington Industrial Safety and
Health Act or federal Occupational Safety and Health Administration regulations), or may be
the subject of overriding Resource Conservation and Recovery Act (RCRA), state Model Toxics
Control Act (MTCA), or Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) regulations. Such significant safety, health, and environmental limitations would
generally preclude construction of stormwater facilities on a particular site.

Consider the following questions for all sites:

1. Does the proposed stormwater management area contain soils or materials
designated as Hazardous/Dangerous Waste or require cleanup action as defined by
RCRA or MTCA regulations?

Generally, it is not feasible to construct stormwater facilities in these locations without
putting a worker’s health in jeopardy; the site may release acutely toxic substances to
surface waters during construction and impact groundwater. Infiltration of stormwater
may mobilize or accentuate the migration of hazardous material located below the
facility even if soils at the surface or near the surface are clean or removed.

2. Will construction of stormwater control facilities require removal of well-established
riparian tree canopies or vegetative buffers?

Consider benefits to the environment if trees are retrained to include water storage,
sequester water/pollutants, and shade streams.

3. Will construction of stormwater control facilities require removal of critical habitat
for listed endangered and threatened species?

Removal of critical habitat will, at a minimum, require a Section 7 Consultation and
may result in a take of endangered or threatened species, making the proposed
location not feasible.

4. |Is the established or acquired ROW for stormwater control facilities located within a
100-year flood plain?

Determine whether it is feasible to install stormwater control facilities within the flood
plain.
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2A-3.6 Maintenance Limitations to Construction Feasibility

Maintenance is essential to the performance of runoff treatment and flow control BMPs;
therefore, it needs to be discussed and reviewed with the local maintenance office prior to
finalizing the design. Maintenance considerations to address during the design process include:
specific site restrictions that prevent access, long-term operation and maintenance costs, and
necessary equipment and training. Complete the Hydraulic Report Checklist found on the
WSDOT HQ Hydraulics website and review it with the area maintenance office. If no suitable,
approved stormwater BMPs can be constructed and maintained, document the reasons in the
EEF evaluation.

2A-3.7 Cost Limitations to Construction Feasibility

Critical factors found to affect stormwater management costs include the location and setting
of projects relative to neighborhoods, streams, and wetlands. In addition, projects with poor
soil conditions or high water tables generally have considerably higher costs for treating
stormwater within the right of way. It is incumbent upon your project manager to consider all
project costs and balance them to maximize the benefit-to-cost ratio. In some cases, the costs
to treat stormwater, relative to the overall project costs, may seem out of proportion to the
benefit. In these cases, your project team shall document the costs in the EEF evaluation.
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Chapter 3 Minimum Requirements

3-1 Introduction

Note to the designer: It is extremely important to take the time to thoroughly understand the
minimum requirements presented in this chapter when making stormwater design decisions.
A firm grasp of the chapter’s terminology is essential; consult the manual’s Glossary to clarify
the intent and appropriate use of the terms used herein. Direct your questions regarding the
minimum requirements and terminology to the region hydraulics representative, the
Headquarters (HQ) Highway Runoff Office, or the HQ Environmental Services Office.

This chapter describes the nine minimum requirements that apply to the planning and design
of stormwater management facilities and best management practices (BMPs) for existing and
new Washington State highways, rest areas, park and ride lots, ferry terminals, and highway
maintenance facilities. In order to plan and design stormwater management systems
appropriately, determine specific parameters related to the project, such as new impervious
area created, converted pervious area, area of land disturbance, presence of wetlands, and
applicability of basin and watershed plans. Projects that follow the stormwater management
practices in this manual achieve compliance with federal and state water quality regulations
through the presumptive approach. As an alternative, see Sections 1-2.2, 2-4.8, and 5-3.6.3 for a
description of using the demonstrative approach to protect water resources in lieu of following
the stormwater management practices in this manual.

This chapter provides information on applying the following minimum requirements to various
types and sizes of projects:

1. Stormwater Planning

2. Construction Stormwater Pollution Prevention

3. Source Control of Pollutants

4. Maintaining the Natural Drainage

5. Runoff Treatment

6. Flow Control

7. Wetlands Protection

8. Watershed/Basin Planning

9. Operation and Maintenance
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Not all of the minimum requirements apply to every project. The flowcharts in Figures 3-1, 3-2,
and 3-3 are provided to assist you in determining which requirements may apply. The initial
step in the process is to consult the flowcharts. The next critical step is to review Section 3-2
for the detailed information provided for each minimum requirement in terms of its
objective, applicability (and potential exemptions), and guidelines for application. Consult
the Glossary to ensure complete understanding of the minimum requirements. Additional
guidelines for retrofits are provided in Section 3-4.

Note: For the purposes of this manual, the boundary between eastern and western Washington
is the Cascade Crest, except in Klickitat County, where the boundary line is the 16-inch mean
annual precipitation contour (isopleth).

3-2 Applicability of the Minimum Requirements
3-2.1  Project Thresholds

Unless otherwise noted, all minimum requirements apply throughout the state. However,

in some instances, design criteria, thresholds, and exemptions for eastern and western
Washington differ due to different climatic, geologic, and hydrogeologic conditions. Regional
differences for each minimum requirement are presented in Section 3-3 under the Applicability
sections. Additional controls may be required, regardless of project type or size, as a result of
adopted basin plans or to address special water quality concerns via a critical area ordinance

or a requirement related to the total maximum daily load (TMDL).

WSDOT projects shall use the Stormwater Design Documentation Spreadsheet (SDDS)
to analyze HRM Minimum Applicability to the project. The spreadsheet is located at

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm.
An electronic copy of the SDDS must be sent to the Highway Runoff Program Manager.

All nonexempt projects are required to comply with Minimum Requirement 2. In addition,
projects that exceed certain thresholds are required to comply with additional minimum
requirements. Use Figures 3-1, 3-2, and 3-3 as the initial step in determining which
requirements might apply. The next critical step involves reviewing the detailed information
provided for each applicable minimum requirement in Section 3-3. Consult the Glossary to
gain a clear understanding of the following terms, which are essential for correctly assessing
minimum requirement applicability:

m  New impervious surface

m Converted pervious surface

m Pollution-generating impervious surface (PGIS)
m Pollution-generating pervious surface (PGPS)

m Land-disturbing activity

m Native vegetation

m  Non-road-related projects

m Existing roadway prism
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m  Project limits

m Replaced impervious surface

m Effective impervious surface

m  Noneffective impervious surface
m Effective PGIS

= Noneffective PGIS

m Threshold discharge area (TDA)
= Net-new impervious surface

Upgrading by resurfacing state facilities from gravel to bituminous surface treatment (BST or
“chip seal”), asphalt concrete pavement (ACP), or Portland cement concrete pavement (PCCP) is
considered to be adding new impervious surfaces and is subject to the minimum requirements
that are triggered when the thresholds are met.

Basin planning is encouraged and may be used to tailor applicable minimum requirements to
a specific basin (see Minimum Requirement 8).

3-2.2 Exemptions

Some types of activities are fully or partially exempt from the minimum requirements. These
include some road maintenance/preservation practices and some underground utility projects.
The road maintenance and preservation practices that are exempt from all the minimum
requirements are:

m  Upgrading by resurfacing Washington State Department of Transportation (WSDOT)
facilities from BST to ACP or PCCP without expanding the area of coverage.' ?

The following practices are subject only to Minimum Requirement 2, Construction Stormwater
Pollution Prevention:

m  Underground utility projects that replace the ground surface with in-kind material or
materials with similar runoff characteristics.

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

m Repairing the roadway base or subgrade.

! This exemption is applicable only to WSDOT projects; whereas, the “gravel-to-BST” exemption in Ecology’s
stormwater management manuals is available to local governments. For local governments, upgrades that involve
resurfacing from BST to ACP or PCCP are considered new impervious surfaces and are not categorically exempt.
2 Exemption applies to maintenance projects only. Projects done by contractors will be subject to Minimum
Requirement 2.
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Step 1

Step 2

Step 3

Step 4

Check whether any exemptions listed in Section 3-2.2 apply.

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

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

Apply Minimum

N°= Requirement 2.

Yes

A 4

Apply Minimum Requirements 1, 2, 3, and 4 to new and
replaced impervious surfaces and to the land disturbed.

'

Does the project add 5,000 square feet or more of new impervious surfaces?
OR
For western Washington projects, does the project convert % acre or more of

No

No additional

native vegetation to lawn or landscaped area?
OR

For western Washington projects, does the project convert 2.5 acres or more
of native vegetation to pasture?

¢Yes

requirements.

Delineate Threshold Discharge Areas (TDA) for the project (Western Washington only).
Minimum Requirements 6 applies to the new impervious surfaces and converted pervious
surfaces on the project. Applicability at the TDA level may change based on triggers in

Figure 3-3.

Minimum Requirements 7, 8, and 9 apply to the new impervious surfaces and converted

pervious surfaces on the project.

v

For road/parking lot-related projects (including pavement, shoulders, curbs, and

sidewalks) adding 5,000 square feet or more of new impervious surfaces: Do
new impervious surfaces add 50% or more to the existing impervious surfaces
within the project limits?

OR

For non-road-related projects (such as rest areas, maintenance facilities, or ferry

terminal buildings): Is the total of new plus replaced impervious surfaces 5,000

square feet or more, AND does the value of the proposed improvements—
including interior improvements—exceed 50% of the replacement value of the
existing site improvements?

No

Yes

A 4

Minimum Requirements 6 applies to the replaced impervious

\4

surfaces on the project. Applicability at the TDA level may
change based on triggers in Figure 3-3.

Minimum Requirements 7, 8, and 9 also apply to the replaced
impervious surfaces on the project.

Figure 3-1 Minimum requirement applicability at project level.

A 4

Continue to
Step 5in
Figure 3-2.
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Step 5 Does the project add 5,000 square feet or more of

new pollution-generating impervious surface (PGIS)?

No

Go to Step 8, Figure 3-3, to
assess Minimum Requirement 6

OR

For western Washington projects, does the project
convert more than % acre of native vegetation to
pollution-generation pervious surface (PGPS)?

Yes

A4

Minimum Requirement 5 applies to the new PGIS and
converted PGPS for the project. Applicability at the
TDA level may change based on triggers in Figure 3-3.

A 4

Step 6
For road/parking lot-related projects adding 5,000
square feet or more of new PGIS: Do new PGIS add 50%
or more to the existing PGIS within the project limits?

OR

For non-road-related projects: Is the total of new plus
replaced PGIS 5,000 square feet or more, AND does the
value of the proposed improvements—including interior
improvements—exceed 50% of the replacement value of
the existing site improvements?

No

applicability at the TDA level.

Yes

\4

Minimum Requirement 5 applies to the
replaced PGIS for the project. Applicability

A 4

at the TDA level may change based on
triggers in Figure 3-3.

A 4

Go to Step 7, Figure 3-3, to
assess Minimum Requirement 5
applicability at the TDA level.

Figure 3-2 Minimum requirement applicability at project level (continued).
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Step 7

Step 8

Step 9

Step 10

Step 11

Is the effective PGIS greater than 5,000 square feet in the
TDA?

OR

For western Washington, does the TDA convert % acre or
more of native vegetation to PGPS and is there a surface
discharge in a natural or constructed conveyance system

No

\ 4

Minimum Requirement 5
does not apply to the
effective PGIS and PGPS in
the TDA.

from the site?
¢ Yes

Minimum Requirement 5 applies to the
effective PGIS and PGPS in the TDA.

y

Is the effective impervious surface greater than 10,000
square feet in the TDA?

OR

For western Washington, does the TDA convert % acre or
more of native vegetation to lawn or landscaped area and
is there a surface discharge in a natural or manmade
conveyance system from the site?

OR

**For western Washington, through a combination of
effective impervious surfaces and converted pervious
surfaces, does the particular TDA causes a 0.1 cfs or more
increase in the 100-year recurrence interval flow?

A

No

\ 4

Minimum Requirement 6
does not apply to the
effective impervious
surfaces and, in western
Washington, converted
pervious surfaces in the
TDA.

i Yes

Minimum Requirement 6 applies to the effective
impervious surfaces and, in western Washington,
converted pervious surfaces in the TDA.

v

\ 4

Based on the outcome of the
project- level assessment (Step 3—
Step 6), repeat Step 7 and/or Step 8
for each TDA.

y

Check whether any exemptions listed
in Sections 3-3.5 and 3-3.6 apply.

A

Continue to Section 3-4 for
Stormwater Retrofit Analysis.

Note: For Figure 3-3, Minimum Requirements 1-4 and 7-9 still apply to all TDAs on the project, even though
Minimum Requirements 5 and/or 6 may not apply to each TDA.

Figure 3-3

Minimum requirement applicability at TDA level.
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3-3  Minimum Requirements

This section describes the minimum requirements for stormwater management at project sites.
Consult Section 3-2 to determine which requirements apply to any given project. (See Chapter 5
for BMPs to use in meeting Minimum Requirements 3, 5, 6, 7, and 9, and the Temporary Erosion
and Sediment Control Manual (TESCM) for BMPs to use in meeting Minimum Requirement 2.)

3-3.1  Minimum Requirement 1 — Stormwater Planning

The two main stormwater planning components of Minimum Requirement 1 are: Construction
Stormwater Pollution Prevention Planning and Permanent Stormwater Control Planning.

Multiple documents are used to fulfill the objective of this requirement, since addressing
stormwater management needs is thoroughly integrated into WSDOT’s design, construction,

and maintenance programs. WSDOT’s construction stormwater pollution prevention planning
components consist of Spill Prevention, Control, and Countermeasures (SPCC) plans and
Temporary Erosion and Sediment Control (TESC) plans. WSDOT’s permanent stormwater

control planning components include Hydraulic Reports and aspects of the Maintenance Manual.

3-3.1.1 Objective

The stormwater planning components collectively demonstrate how stormwater management
will be accomplished, both during project construction and in the final, developed condition.

3-3.1.2 Applicability

Minimum Requirement 1 applies to all nonexempt projects that meet the thresholds described
in Figure 3-1. Contractors are required to prepare SPCC plans for all projects, since all projects
have the potential to spill hazardous materials. All projects that disturb soil must comply with
the 12 TESC elements (see Section 2-1.2 in the TESCM) and must apply the appropriate best
management practices (BMPs) presented in the TESCM. WSDOT prepares a TESC plan if a
construction project adds or replaces (removes existing road surface down to base course)
more than 2,000 square feet of impervious surface or disturbs more than 7,000 square feet of
soil. Projects that disturb fewer than 7,000 square feet of soil must address erosion control and
the 12 TESC elements; however, a stand-alone TESC plan is optional and plan sheets are not
required. Both the SPCC and TESC plans must be kept on site or within reasonable access of
the site during construction and may require updates with changing site conditions.

To meet the objectives of the permanent stormwater control planning requirements, WSDOT
prepares Hydraulic Reports and follows guidelines in the Maintenance Manual. The Hydraulic
Report provides a complete record of the engineering justification for all drainage modifications
and is prepared for all major and minor hydraulic projects based on guidelines in this manual as
well as the Hydraulics Manual. As noted in the Hydraulics Manual, the Hydraulic Report must
contain detailed descriptions of the following items:

m Existing and developed site hydrology

m  Flow control and runoff treatment systems
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m Conveyance system analysis and design
m  Wetland hydrology analysis, if applicable
m  Downstream analysis, if applicable

3-3.1.3 Guidelines

Instructions on how to prepare SPCC and TESC plans are provided in Minimum Requirement 2
and in the TESCM.

Stormwater runoff treatment and flow control BMP maintenance criteria for each BMP in
Chapter 5 are included in Section 5-5. Additional standards for maintaining stormwater BMPs
are found in the Regional Road Maintenance/Endangered Species Act Program Guidelines

(*® www.wsdot.wa.gov/maintenance/roadside/esa.htm). The criteria and guidelines are
designed to ensure all BMPs function at design performance levels and that the maintenance
activities themselves are protective of water quality and its beneficial uses.

3-3.2  Minimum Requirement 2 — Construction Stormwater Pollution
Prevention

The two components of construction stormwater pollution prevention are:
1. Temporary Erosion and Sediment Control (TESC) planning
2. Spill Prevention, Control, and Countermeasures (SPCC) planning

Erosion control is required to prevent erosion from damaging project sites, adjacent properties,
and the environment. The emphasis of erosion control is to prevent the erosion process from
starting by preserving native vegetation, limiting the amount of bare ground, and protecting
slopes. A TESC plan must address the following elements:

m Element 1: Mark clearing limits

m Element 2: Establish construction access
m Element 3: Control flow rates

m Element 4: Install sediment controls

m Element 5: Stabilize soils

m Element 6: Protect slopes

m Element 7: Protect drain inlets

m Element 8: Stabilize channels and outlets
m Element 9: Control pollutants

m Element 10: Control dewatering

m Element 11: Maintain BMPs

m Element 12: Manage the project

m Element 13: Protect low-impact development facilities
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All projects that involve mechanized equipment or construction materials that could potentially
contaminate stormwater or soils require SPCC plans. The SPCC plan is a stand-alone document
prepared by the contractor and contains the following:

m Site information and project description

m Spill prevention and containment

m  Spill response

m Material and equipment requirements

m  Reporting information

m  Program management

m Plans to contain preexisting contamination, if necessary

Detailed requirements for each of these elements are provided in the TESCM. The TESC and
SPCC plans must (1) demonstrate compliance with all of those detailed requirements, or (2)
when site conditions warrant the exemption of an element(s), clearly document in the narrative
why a requirement does not apply to the project.

3-3.2.1 Objective

The objective of construction stormwater pollution prevention is to ensure construction
projects do not impair water quality by allowing sediment to discharge from the site or allowing
pollutant spills.

3-3.2.2 Applicability

All nonexempt projects must address Construction Stormwater Pollution Prevention per
Standard Specification 1.07.15(1). All projects that disturb 7,000 square feet or more of land
or add 2,000 square feet or more of new, replaced, or new plus replaced impervious surface
must prepare a TESC plan in addition to an SPCC plan.

3-3.2.3 Guidelines

Instructions on how to prepare SPCC and TESC plans are provided in the TESCM.

3-3.3  Minimum Requirement 3 — Source Control of Pollutants

All known, available, and reasonable source control BMPs must be applied and must be
selected, designed, and maintained in accordance with this manual.

3-3.3.1 Objective

The intention of source control is to prevent pollutants from coming into contact and mixing
with stormwater. In many cases, it is more cost-effective to apply source control than to
remove pollutants after they have mixed with runoff. This is certainly the case for erosion
control and spill prevention during the construction phase.
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3-3.3.2 Applicability

Minimum Requirement 3 applies to all nonexempt projects that meet the thresholds described
in Figure 3-1. Source control (erosion control and spill prevention) applies to all projects during
the construction phase per Minimum Requirement 2. Postconstruction source controls are
employed programmatically via WSDOT’s maintenance program. Thus, in instances where
structural BMPs may not be sufficient, consult with the environmental support staff of the

HQ Maintenance and Operations Office to explore operational source control options that
may be available to meet regulatory requirements.

Certain types of activities and facilities may require source control BMPs. Determine whether
there are pollutant-generating activities or facilities in the project that warrant source controls.
Source control BMPs for the activities listed in Section 5-2.1 must be specified to reduce
pollutants. For detailed descriptions of the source control BMPs, see Chapter 2 of Volume IV

of Ecology’s Stormwater Management Manual for Western Washington (SWMMWW) or
Chapter 8 of the Stormwater Management Manual for Eastern Washington (SWMMEW).

Any deviations from the source control BMPs listed in either the SWMMWW or the SWMMEW
must provide equivalent pollution source control benefits. The Project File must include
documentation for why the deviation is considered equivalent. Section 5-3.6.3 describes the
process for seeking approval of such deviations. The project may have additional source control
responsibilities as a result of area-specific pollution control plans (such as watershed/basin
plans, water cleanup plans, groundwater management plans, or lake management plans),
ordinances, and regulations.

3-3.3.3 Guidelines

Source control BMPs include operational and structural BMPs:

m Operational BMPs are nonstructural practices that prevent (or reduce) pollutants from
entering stormwater. Examples include preventative maintenance procedures; spill
prevention and cleanup; and inspection of potential pollutant sources.

m Structural BMPs are physical, structural, or mechanical devices or facilities intended
to prevent pollutants from entering stormwater. Examples include installation of
vegetation for temporary and permanent erosion control; putting roofs over outside
storage areas; and putting berms around potential pollutant source areas to prevent
both stormwater run-on and pollutant run-off.

Many source control BMPs combine operational and structural characteristics. A construction
phase example is slope protection using various types of covers: temporary covers (structural)
and the active inspection and maintenance needed for effective use of the covers (operational).
A postconstruction phase example is street sweeping: a sweeper (mechanical) and the
sweeping schedule and procedures for its use (operational) collectively support the BMP.

For criteria on the design of construction-related source control BMPs, see the TESCM. For
criteria on the design of source control BMPs for the postconstruction phase, see Section 5-2.1.
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3-3.4  Minimum Requirement 4 — Maintaining the Natural
Drainage System

To the maximum extent practicable, natural drainage patterns must be maintained and
discharges from the site must occur at the natural outfall locations. The manner by which
runoff is discharged must not cause downstream erosion in receiving waters and downgradient
properties. Outfalls require dispersal systems and/or energy-dissipation BMPs per Hydraulics
Manual guidelines.

3-3.4.1 Objective

The intent of maintaining the natural drainage system is to (1) preserve and utilize natural
drainage systems to the fullest extent because of the multiple benefits such systems provide,
and (2) prevent erosion at, and downstream of, the discharge location.

3-3.4.2 Applicability

Minimum Requirement 4 applies to all nonexempt projects that meet the thresholds described
in Figure 3-1, to the maximum extent practicable.

3-3.4.3 Guidelines

When projects affect subsurface and/or surface water drainage, use strategies that minimize
impacts and maintain hydrologic continuity. For example, road cuts on hill slopes or roads
bisecting wetlands or ephemeral streams can affect subsurface water drainage. Ditching,
channel straightening, channel lining, channel obliteration, and roads that bisect wetlands or
perennial streams change surface water drainage and stream channel processes. Use the best
available design practices to maintain hydrologic function and drainage patterns based on site
geology, hydrology, and topography.

If flows for a given outfall are not channeled in the preproject condition, runoff concentrated
by the proposed project must be discharged overland through a dispersal system or to surface
water through an energy dissipater BMP before leaving the project outfall. Typical dispersal
systems are rock pads, dispersal trenches, level spreaders, and diffuser pipes. Typical energy
dissipaters are rock pads and drop structures. These systems are listed in Sections 5-4.3.5

and 5-4.3.6.

In some instances, a diversion of flow from the existing (preproject) discharge location may

be beneficial to the downstream properties or receiving water bodies. Examples of where the
diversion of flows may be warranted include (1) areas where preproject drainage conditions are
contributing to active erosion of a stream channel in a heavily impervious basin, and (2) areas
where preproject drainage patterns are exacerbating flooding of downstream properties. If it

is determined that a diversion of flow from the natural discharge location may be warranted,
contact region or Headquarters (HQ) Hydraulics staff.
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3-3.5 Minimum Requirement 5 — Runoff Treatment

Runoff treatment must be provided for all nonexempt projects that meet the threshold
described in Figures 3-1, 3-2, and 3-3.

3-3.5.1 Objective

The purpose of runoff treatment is to reduce pollutant loads and concentrations in stormwater
runoff using physical, biological, and chemical removal mechanisms to maintain or enhance
beneficial uses of receiving waters. When site conditions are appropriate, infiltration can
potentially be the most effective BMP for runoff treatment. Meeting runoff treatment
requirements may also be achieved through regional stormwater facilities.

3-3.5.2 Runoff Treatment Exemptions

Any of the runoff treatment exemptions below may be negated by requirements set forth
in a Total Maximum Daily Load (TMDL) or a TMDL-related water cleanup plan.

m  Runoff treatment is not required where no new pollution-generating impervious
surface (PGIS) is added. These include:

1 Projects where the only work involved is the addition of paved surfaces not
intended for use by motor vehicles (such as sidewalks or bike/pedestrian trails)
and that are separated from adjacent roadways.

7 Projects where the only work involved is an overlay or upgrade of existing
bituminous surface treatment (BST or “chip seal”), asphalt concrete pavement
(ACP), or Portland cement concrete pavement (PCCP) without an increase in
impervious area. Note: Upgrading a facility from gravel surface to BST, ACP, or
PCCP is considered an addition of new impervious surface and is subject to runoff
treatment if the thresholds are met. (Applicable to WSDOT projects only.)

m Discharges to underground injection control (UIC) facilities may not require basic
runoff treatment if the vadose zone matrix between the bottom of the facility and
the water table provides adequate treatment capacity (see Section 4-5.5).
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3-3.5.3  Applicability?

Minimum Requirement 5 applies to all nonexempt projects that meet the thresholds described
in Figures 3-1, 3-2, and 3-3. Even if the threshold is not triggered, runoff from the applicable
pollution-generating impervious surfaces (PGIS) and pollution-generating pervious surfaces
(PGPS) must be dispersed and infiltrated to adjacent pervious areas when practicable. The
extension of the roadway edge and the paving of gravel shoulders and lanes are new PGIS.

Projects not triggering the runoff treatment minimum requirement may still require treatment
if a specific deficiency within the project limits is identified through the I-4 Stormwater Retrofit
program. The decision to retrofit is made by the project office in collaboration with region and
Headquarters program management and environmental services staff.

Natural dispersion areas meeting the requirements of BMP FC.01 must be identified along the
project as a part of determining whether the particular TDA exceeds thresholds in Figure 3-3,
Step 7. Those effective PGIS areas that are flowing to an existing (preproject) dispersion area
can be subtracted as noneffective PGIS.

Equivalent area treatment is allowable for PGIS areas that drain to the same receiving waters
and have the same pollutant loading characteristics. While the equivalent area will receive
treatment, the new or expanded discharge must not cause a violation of surface water quality
standards. Additional information on equivalent area treatment is provided in Section 4-3.5.1.

3-3.5.4 Guidelines
Runoff treatment design involves the following three steps:

1. Determine the specific runoff treatment requirements (basic treatment, enhanced
treatment, oil control, and/or phosphorus control). Refer to Treatment Targets
below.

2. Choose the method(s) of runoff treatment that will best meet the treatment
requirements, taking into account the constraints/opportunities presented by the
project’s context and operation and maintenance. Refer to Sections 2-4, 4-3.1, 5-3.5,
and 5-5.

3. Design runoff treatment facilities based on the sizing criteria. Refer to Criteria for
Sizing Runoff Treatment Facilities below and Section 5-4.1.

® Consult the Glossary for the following key terms: converted pervious surface, impervious surface, new PGIS,
PGPS, project limits, replaced impervious surface, effective PGIS, noneffective PGIS, and threshold discharge
area (TDA).
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WSDOT’s stormwater management design philosophy (see Section 2-3.2) seeks to mimic
natural hydrology, where feasible, through the dispersal and infiltration of runoff using low-
impact development (LID) practices. The extent to which runoff flow rates and volumes can be
(or remain) dispersed and then infiltrated determines the types and sizing of runoff treatment
options available. This aspect of runoff treatment planning and design is discussed in detail in
Sections 2-3.2, 4-3.5.1, 5-2, and 5-3.

Stormwater facilities are not allowed within a jurisdictional wetland or its natural vegetated
buffer, except for conveyance systems allowed by applicable permit(s) or as allowed in a
wetland mitigation plan. Wetlands may be considered for runoff treatment if the wetland
meets the criteria for hydrologic modification (see Minimum Requirement 6 and Section
4-6 on wetland hydroperiods) and Minimum Requirement 7.

Sections 4-3 (western Washington) and 4-4 (eastern Washington) provide design criteria for
sizing runoff treatment facilities, including a description of how to conduct the hydrological
analysis to derive treatment volumes and flow rates for treatment facilities. Section 5-4
provides direction on how to design the treatment facilities chosen for the project.

Treatment Targets

There are four runoff treatment targets: Basic Treatment (total suspended solids removal),
Enhanced Treatment (dissolved metals removal), Oil Control, and Phosphorus Control.

Table 3-1 describes applicable treatment targets and performance goals for roadway
projects. For nonroadway applications, refer to Ecology’s SWMMEW or SWMMWW. Table
3-2 identifies receiving waters that do not require Enhanced Treatment for direct discharges.

Section 5-3.5 provides information on alternative options available to meet each of the four
treatment targets. Per Figure 5-3, you must exhaust all approved runoff treatment BMP options
before using a BMP from Section 5-3.5. Treatment facilities, designed in accordance with the
design criteria presented in this manual, are presumed to meet the applicable performance
goals.

You may also use an adopted and implemented Basin Plan, Total Maximum Daily Load (TMDL)
Plan, or Water Cleanup Plan to set runoff treatment requirements that are tailored to a specific
basin. However, treatment requirements must not be less than those achieved by facilities
designed for Basic Treatment.
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Table 3-1

Runoff treatment targets and applications for roadway projects.

Treatment Target

Application

Performance Goal

Basic Treatment

All project threshold discharge areas (TDAs) where runoff
treatment threshold is met.

80% removal of total
suspended solids (TSS)

Enhanced Treatment
(dissolved metals)

Same as for Basic Treatment and does not discharge to
Basic Treatment receiving water body AND

Roadways within Urban Growth Areas (UGAs) with ADTH >
7,500 OR

Roadways outside of UGAs with ADT > 15,000 OR

Required by an adopted basin plan or water cleanup
plan/TMDL, as described in Sections 2-4.2 and 2-4.7.

(See Table 3-2 for Basic Treatment receiving water bodies.)

Provide a higher rate of
removal of dissolved
metals than Basic
Treatment facilities for
influent concentrations
ranging from 0.003 to
0.02 mg/L for dissolved
copper and 0.02-0.3
mg/L for dissolved zinc

Qil Control

Same as for Basic Treatment AND

There is an intersection where either >15,000 vehicles (ADT)
must stop to cross a roadway with >25,000 vehicles (ADT)
or vice versa” OR

Rest areas with an expected trip end count greater than or
equal to 300 vehicles per day OR

Maintenance facilities that park, store, or maintain 25 or
more vehicles (trucks or heavy equipment) that exceed 10
tons gross weight each OR

Eastern Washington roadways with ADT >30,000.

No ongoing or
recurring visible sheen
and 24-hr average total
petroleum
hydrocarbon
concentration of not
greater than 10 mg/L
with a maximum of 15
mg/L for a discrete
(grab) sample

Phosphorus Control

Same as for Basic Treatment AND

The project is located in a designated area requiring
phosphorus control as prescribed through an adopted basin
plan or water cleanup pIan/TMDL.B]

50% removal of total
phosphorus (TP) for
influent concentrations
ranging from 0.1 to 0.5
mg/L TP

[1] Average daily traffic (ADT) is generally the design year ADT and not the current ADT. A possible exception to
this rule is where road ADT would likely never reach levels that would exceed its design capacity (such as with
rural portions of the state). Contact region hydraulics staff for more information.

[2] Treatment is required for these high-use intersections for lanes where vehicles accumulate during the signal
cycle, including left- and right-turn lanes from the beginning of the left-turn pocket. If no left-turn pocket
exists, the treatable area must 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 where the cars stop.

[3] Contact region hydraulics or environmental staff to determine whether phosphorus control is required for

a project.
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Table 3-2 Basic Treatment receiving water bodies.™

1. All saltwater bodies

2. Rivers (only Basic Treatment applies below the location)

Baker (Anderson Creek)

Quillayute (Bogachiel River)

Bogachiel (Bear Creek)

Quinault (Lake Quinault)

Cascade (Marblemount)

Sauk (Clear Creek)

Chehalis (Bunker Creek)

Satsop (Middle and East Fork confluence)

Clearwater (Town of Clearwater)

Similkameen

Columbia (Canadian Border)

Skagit (Cascade River)

Cowlitz (Skate Creek)

Skokomish (Vance Creek)

Elwha (Lake Mills)

Skykomish (Beckler River)

Green (Howard Hanson Dam)

Snake

Grand Ronde

Snohomish (Snoqualmie River)

Hoh (South Fork Hoh River)

Snoqualmie (Middle and North Fork confluence)

Humptulips (West and East Fork confluence)

Sol Duc (Beaver Creek)

Kalama (Italian Creek)

Spokane

Kettle Stillaguamish (North and South Fork confluence)
Klickitat North Fork Stillaguamish (Boulder River)

Lewis (Swift Reservoir) South Fork Stillaguamish (Canyon Creek)
Methow Suiattle (Darrington)

Moses Tilton (Bear Canyon Creek)

Muddy (Clear Creek) Toutle (North and South Fork confluence)
Naches North Fork Toutle (Green River)

Nisqually (Alder Lake)

Washougal (Washougal)

Nooksack (Glacier Creek)

White (Greenwater River)

South Fork Nooksack (Hutchinson Creek)

Wenatchee

Okanogan

Wind (Carson)

Pend Oreille

Wynoochee (Wishkah River Road Bridge)

Puyallup (Carbon River)

Yakima

Queets (Clearwater River)

3. Streams with a Strahler order of 4 or higher (as determined using 1:24,000 scale maps to delineate
stream order) receiving discharges from roadway outside UGAs with ADT <30,000

4. Non-fish-bearing streams tributary to Basic Treatment receiving waters

5. Lakes (county location)

Banks (Grant)

Silver (Cowlitz)

Chelan (Chelan)

Whatcom (Whatcom)

Moses (Grant)

Washington (King)

Potholes Reservoir (Grant)

Union (King)

Sammamish (King)

6. Discharges to groundwater via rule-authorized UIC facilities or surface infiltration'

[1] Receiving waters not requiring Enhanced Treatment for direct discharges (or, indirectly through a municipal
storm sewer system). The initial criteria for this list are rivers whose mean annual flow exceeds 1,000 cubic
feet per second and lakes whose surface area exceeds 300 acres. Local governments may petition Ecology
for the addition of waters to this list, but waters should have sufficient background dilution capacity to
accommodate dissolved metals additions from build-out conditions in the watershed under the latest
Comprehensive Land Use Plan and zoning regulations.

[2] Contact region hydraulics or environmental staff to determine whether an underground injection control
(UIC) facility is authorized by the rules under the UIC program (WAC 173-218). In western Washington, surface
infiltration must meet the soil suitability criteria (SSC-7) when within % mile of surface waters that require
the application of Enhanced Treatment. In certain situations, Ecology may approve surface infiltration that

would not need enhanced runoff treatment on a case-by-case basis.
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Criteria for Sizing Runoff Treatment Facilities

Two sets of criteria exist for sizing runoff treatment facilities—one for western Washington
(Table 3-3) and one for eastern Washington (Table 3-4). (See Sections 4-3.1 and 4-4.1 for
a detailed discussion of on-line and off-line BMPs.)

Table 3-3

Criteria for sizing runoff treatment facilities in western Washington.

Facility Type

Criteria

Model

Flow-based: upstream of
flow control facility
(on-line and off-line)

Size treatment facility or facilities so that 91% of the
annual average runoff will receive treatment at or below
the design loading criteria, under postdeveloped
conditions for each TDA. If the flow rate is split upstream
of the treatment facility, use the off-line flow rates.

Approved continuous
simulation model using
15-minute time steps

Flow-based: downstream
of flow control facility

Size treatment facility or facilities using the full 2-year
release rate from the detention facility, under
postdeveloped conditions for each TDA.

Approved continuous
simulation model using
15-minute time steps

Volume-based (on-line)

Wetpool — Size the wetpool to store the 91 percentile,
24-hour runoff volume as calculated by MGSFlood.
Other volume-based infiltration and filtration facilities —
Size the facility to treat 91% of the estimated runoff file
for the postdeveloped condition.

Approved continuous
simulation model with
15-minute time steps

Table 3-4

Criteria for sizing runoff treatment facilities in eastern Washington.

Facility Type

Criteria

Model

Volume-based

Size facility using the runoff volume
predicted for the 6-month, long-
duration* storm event under
postdeveloped conditions.

Single-event model (SCS or SBUH)

Climatic Regions 1-4 Regional Storm; OR
Type 1A for Climatic Regions 2 & 3
(10-minute time step)

Flow-based:
upstream of
detention/retention
facility

Size facility using the peak flow rate
predicted for the 6-month, short-
duration storm under postdeveloped
conditions.

Single-event model (SCS or SBUH)

Short-duration storm (5-minute time step)

Flow-based:
downstream of
detention facility

Size facility using the full 2-year release
rate from the detention facility, under
postdeveloped conditions.

greatest flow

Single-event model (SCS or SBUH)

Short-duration storm OR the appropriate
long-duration storm depending on the
Climate Region, whichever produces the

* For more information on long-duration and short-duration storms, see Section 4-4.7.

If runoff from areas other than the total new PGIS and that portion of any replaced PGIS that
requires treatment cannot be separated from the total new PGIS runoff, treatment facilities
must be sized to treat this additional runoff.
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3-3.6  Minimum Requirement 6 — Flow Control

This requirement applies to all nonexempt projects that discharge stormwater directly or
indirectly through a conveyance system to a surface freshwater body.

3-3.6.1 Objective

The objective of flow control is to prevent increases in the stream channel erosion rates beyond
those characteristic of natural or reestablished conditions. The intent is to prevent cumulative
future impacts from increased stormwater runoff volumes and flow rates on streams. Wherever
possible, infiltration is the preferred method of flow control. Meeting flow control requirements
may also be achieved through regional stormwater facilities.

3-3.6.2 Flow Control Exemptions

Flow control is not required for all discharges to surface waters, because it is not always needed
to protect stream morphology. Regardless of whether an exemption applies, projects need to
take advantage of on-site opportunities to infiltrate storm runoff to the greatest extent feasible.

The following projects and discharges are exempt from flow control requirements; however,
runoff treatment may still be required per Minimum Requirement 5:

1. A project able to disperse stormwater without discharging runoff either directly or
indirectly through a conveyance system to surface waters per guidelines in Section
5-2.2.2.

2. Projects discharging stormwater directly or indirectly through a conveyance system
into any of the exempt water bodies shown in Table 3-5.

3. Projects discharging stormwater from over-the-water structures such as bridges,
docks, and piers in or over fresh water are exempt up to the 2-year flood plain
elevation; OR that portion of an over-the-water structure that is over the ordinary
high water mark.

4. Portions of a roadway that cut through the 2-year flood plain elevation.

5. Projects discharging stormwater directly or indirectly through a conveyance system
into a wetland. However, flow control may still be required to maintain wetland
hydrology (depth/duration of inundation) per Minimum Requirement 7. (See other
applicable wetland protection criteria under Minimum Requirement 4.)

Any of the exempted areas must meet the following requirements:

m Direct discharge to the exempt receiving water does not result in the diversion of
drainage area from perennial streams 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 |, Il, or lll wetland; AND

m  Flow-splitting devices or drainage BMPs are applied to route natural runoff volumes
from the project site to any downstream Type 5 stream or Category IV wetland:
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1 Design of flow-splitting devices or drainage BMPs will be based on continuous
hydrologic modeling analysis (western Washington only). The design will ensure flows
delivered to Type 5 stream reaches will approximate, but in no case exceed, durations
ranging from 50% of the 2-year to the 50-year peak flow.

7 Flow-splitting devices or drainage BMPs that deliver flow to category IV wetlands will
also be designed using continuous hydrologic modeling to preserve preproject wetland
hydrologic conditions unless specifically waived or exempted by regulatory agencies
with permitting jurisdiction; AND

The project site must be drained by a conveyance system that is comprised entirely of
constructed conveyance elements (such as pipes, ditches, or drainage channels) and
that extends to the ordinary high water mark of the exempt receiving water, unless, in
order to avoid construction activities in sensitive areas, flows are properly dispersed
before reaching the buffer zone of the sensitive or critical area; AND

The conveyance system between the project site and the exempt receiving water
must have a hydraulic capacity sufficient to convey discharges under future build-out
conditions from all project and nonproject areas, if applicable (see the Utilities
Manual, Section 1-18, for storm drainage requirements), from which runoff is
collected; AND

Any erodible elements of the constructed conveyance system for the area must be
adequately stabilized to prevent erosion under future build-out conditions from areas
that contribute flow to the system; AND

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 requirement and Minimum Requirement 7 apply.

The following additional exemptions (or partial exemptions) are available in eastern
Washington:

1.

A site with less than 10-inch average annual rainfall that discharges to a seasonal
stream that is not connected via surface flow to a nonexempt surface water by
runoff generated during the 2-year regional storm for Climatic Regions 1-4 OR
during the 2-year Type 1A storm for Climatic Regions 2 and 3.

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

a year of normal precipitation.

Discharges to stream reaches consisting primarily of irrigation return flows and
not providing habitat for fish spawning and rearing. Projects must match the
predeveloped 2-year and 25-year peak runoff rates for these discharges. Local
irrigation districts may impose other requirements.
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Submit petitions to seek exemptions in additional geographic areas to Ecology for
consideration. Such a petition must justify the proposed exemption based on a hydrologic
analysis demonstrating that the potential stormwater runoff from the exempted area will not
significantly increase the erosion forces on the stream channel, nor have near-field impacts.
Contact the Region Hydraulics Office to determine the feasibility of potential exemption
candidates.

Consider diversions of flow from perennial streams and from wetlands if significant existing
(preproject) flooding, stream stability, water quality, or aquatic habitat problems would be
solved or significantly mitigated by bypassing stormwater runoff, rather than providing
stormwater detention and discharge to natural drainage features. Bypassing is not an
alternative to applicable flow control or treatment if the flooding, stream stability, water
quality, or habitat problem to be solved would be caused by the project. In addition, ensure
the proposal does not exacerbate other water quality/quantity problems such as inadequate
low flows or inadequate wetland water elevations.

A stormwater engineer or scientist must document the existing problems and their solutions
or mitigation as a result of the direct discharge after review of any available drainage reports,
basin plans, or other relevant literature. The restrictions in this minimum requirement on
conveyance systems that transfer water to exempt receiving waters are applicable in these
situations. Approvals by all regulatory authorities with permitting jurisdiction are necessary.

Additional streams in eastern Washington may be exempt by applying the following criteria:

m Any river or stream that is fifth order or greater as determined from a 1:24,000 scale
map; OR

m Anyriver or stream that is fourth order or greater as determined from a 1:100,000 or
larger scale map.

3-3.6.3 Applicability*

Minimum Requirement 6 applies to all nonexempt projects that meet the thresholds described
in Figures 3-1, 3-2, and 3-3. The threshold for triggering the flow control requirement takes into
account the project’s effective impervious surfaces and converted pervious surfaces.

Application of the “net-new impervious surface” concept only applies to Minimum
Requirement 6 at the TDA level (Figure 3-3, Step 8). Application of the concept does not extend
to any other minimum requirement. When applying the net-new impervious approach, the
pavement permanently removed by the project needs to be reverted to a pervious condition
per the guidelines in Section 4-3.5.1.

* Consult the Glossary for the following key terms: converted pervious surface, new impervious surfaces, effective
impervious surface, net-new impervious surface, project limits, replaced impervious surface, and threshold
discharge area (TDA).
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Table 3-5 Flow control exempt surface waters list.
Water Body Upstream Point/Reach for Exemption (if applicable)
Alder Lake
Asotin Creek Downstream of confluence with George Creek
Baker Lake
Baker River Baker River/Baker Lake downstream of confluence with Noisy Creek
Banks Lake

Bogachiel River

0.4 miles downstream of Dowans Creek

Bumping Lake

Bumping River

Downstream of confluence with American River

Calawah River

Downstream of confluence with South Fork Calawah River

Capital Lake/Deschutes River

Downstream of Tumwater Falls

Carbon River

Downstream of confluence with South Prairie Creek

Cascade River

Downstream of Found Creek

Cedar River

Downstream of confluence with Taylor Creek

Chehalis River

1,500 feet downstream of confluence with Stowe Creek

Chehalis River, South Fork

1,000 feet upstream of confluence with Lake Creek

Cispus River

Downstream of confluence with Cat Creek

Clearwater River

Downstream of confluence with Christmas Creek

Cle Elum River

Downstream of Cle Elum Lake

Coal Creek Slough

Boundary of Consolidated Diking and Irrigation District #1 to
confluence with the Columbia River

Columbia River

Downstream of Canadian border

Columbia River Reservoirs

Colville River

Downstream of confluence with Chewelah Creek

Conconully Reservoir

Consolidated Diking and Irrigations
District #1

Waters that lie within the area bounded by the Columbia River on the
south, the Cowlitz River on the east, Ditch No. 10 to the west, and
Ditch No. 6 to the north.

Consolidated Diking and Irrigation
District #3

Ditches served by these pump stations: Tam O’Shanter #1 and #2,
Coweeman, Baker Way, Elk’s

Coweman River

Downstream of confluence with Gobble Creek

Cowlitz River

Downstream of confluence of Ohanapecosh River and Clear Fork
Cowlitz River

Crescent Lake

Dickey River

Downstream of confluence with Coal Creek

Dosewallips River

Downstream of confluence with Rocky Brook

Dungeness River, main channels

Downstream of confluence with Gray Wolf River

Duwamish/Green River

Downstream of River Mile 6 (S. Boeing Access Road)

Elwha River

Downstream of confluence with Goldie River

Erdahl Ditch in Fife

Downstream of pump station

First Creek in Tacoma

Grande Ronde River

Entire reach from the Oregon to Idaho border

Grays River

Downstream of confluence with Hull Creek

Green River (WRIA 26 — Cowlitz)

3.5 miles upstream of Devils Creek

Hoh River

1.2 miles downstream of Jackson Creek

Humptulips River

Downstream of confluence with West and East Forks

Johns Creek

Downstream of Interstate-405 East Right of way

Kalama River

2.0 miles downstream of Jacks Creek

Kettle River

Downstream of confluence with Boulder Creek

Klickitat River

Downstream of confluence with West Fork
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Water Body

Upstream Point/Reach for Exemption (if applicable)

Lacamas Lake

Latah Creek (formerly Hangman Creek)

Downstream of confluence with Rock Creek (in Spokane County)

Lake Chelan

Lake Cle Elum

Lake Cushman

Lake Kachess

Lake Keechelus

Lake Quinault

Lake River (Clark County)

Lake Shannon

Lake Sammamish

Lake Union & Union Bay

King County

Lake Wenatchee

Lake Washington, Montlake Cut, Ship
Canal, & Salmon Bay

Lake Whatcom

Lewis River

Downstream of confluence with Quartz Creek

Lewis River, East Fork

Downstream of confluence with Big Tree Creek

Lightning Creek

Downstream of confluence with Three Fools Creek

Little Spokane River

Downstream of confluence with Deadman Creek

Little White Salmon River

Downstream of confluence with Lava Creek

Lower Crab Creek

Entire reach

Mayfield Lake

Mercer Slough

Methow River Downstream of confluence with Early Winters Creek
Moses Lake

Muddy River Downstream of confluence with Clear Creek

Naches River

Downstream of confluence with Bumping River

Naselle River

Downstream of confluence with Johnson Creek

Newaukum River

Downstream of confluence with South Fork Newaukum River

Nisqually River

Downstream of confluence with Big Creek

Nooksack River

Downstream of confluence of North and Middle Forks

Nooksack River, North Fork

Downstream of confluence with Glacier Creek, at USGS gage
12205000

Nooksack River, South Fork

0.1 miles upstream of confluence with Skookum Creek

North River

Downstream of confluence with Vesta Creek

Ohanapecosh River

Downstream of confluence with Summit Creek

Okanogan River

Downstream of Canadian border

Osoyoos Lake

Pacific Ocean

Palouse River

Downstream of confluence with South Fork Palouse River

Pend Oreille River

Idaho to Canadian border

Pend Oreille River Reservoirs

Pothole Reservoir

Puget Sound

Puyallup River

Half-mile downstream of confluence with Kellog Creek

Queets River

Downstream of confluence with Tshletshy Creek

Quillayute River

Downstream of Bogachiel River

Quinault River

Downstream of confluence with North Fork Quinault River

Riffe Lake

Rimrock Lake
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Water Body Upstream Point/Reach for Exemption (if applicable)
Rock Creek In Whitman County, downstream of confluence with Cottonwood
Creek
Round Lake
Ruby Creek Ruby Creek at State Route 20 crossing downstream of Granite and

Canyon Creeks

Sammamish River

Downstream of Lake Sammamish

Sauk River

Downstream of confluence of North and South Forks

Satsop River

Downstream of confluence of Middle and East Forks

Satsop River, East Fork

Downstream of confluence with Decker Creek

Sauk River Downstream of confluence of South Fork and North Fork
Sauk River, North Fork North Fork Sauk River at Bedal Campground

Silver Lake Cowlitz County

Similkameen River Downstream of Canadian border

Skagit River Downstream of Canadian border

Skokomish River

Downstream of confluence of North and South Forks

Skokomish River, South Fork

Downstream of confluence with Vance Creek

Skokomish River, North Fork

Downstream of confluence with McTaggert Creek

Skookumchuck River

1 mile upstream of Bucoda at State Route 507, milepost 11.0

Skykomish River

Downstream of South Fork

Skykomish River, South Fork

Downstream of confluence of Tye and Foss Rivers

Snake River

Entire reach along Idaho border to the Columbia River

Snake River Reservoirs

Snohomish River

Downstream of confluence of Snoqualmie and Skykomish Rivers

Snohomish River Estuary

Snoqualmie River

Downstream of confluence of the Middle Fork

Snoqualmie River, Middle Fork

Downstream of confluence with Rainy Creek

Sol Duc River

Downstream of confluence of North and South Fork Soleduck River

Spokane River

Downstream of Idaho border

Spokane River Reservoirs

Stillaguamish River

Downstream of confluence of North and South Forks

Stillaguamish River, North Fork

7.7 highway miles west of Darrington on State Route 530,
downstream of confluence with French Creek

Stillaguamish River, South Fork

Downstream of confluence of Cranberry Creek and South Fork

Suiattle River

Downstream of confluence with Milk Creek

Sultan River

0.4 miles upstream of State Route 2

Swift Creek Reservoir

Teanaway River

Downstream of confluence of North and West Forks

Thunder Creek Downstream of confluence with Neve Creek
Tieton River Downstream of Rimrock Lake
Tilton River Downstream of confluence with North Fork Tilton River

Toppenish Creek

Downstream of confluence with Wanity Slough

Touchet River

Downstream of confluence with Patit Creek

Toutle River

North and South Fork confluence

Toutle River, North Fork

Downstream of confluence with Hoffstadt Creek

Toutle River, South Fork

Downstream of confluence with Thirteen Creek

Tucannon River

Downstream of confluence with Pataha Creek

Union Bay

Vancouver Lake

Walla Walla River

Downstream of confluence with Mill Creek

Wenatchee River

Downstream of confluence with Icicle Creek

White River

Downstream of confluence with Huckleberry Creek
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Water Body Upstream Point/Reach for Exemption (if applicable)
White Salmon River 0.15 miles upstream of confluence with Trout Lake Creek
Willapa River Downstream of confluence with Mill Creek
Wind River Downstream of confluence with Cold Creek
Wynochee Lake
Wynoochee River Downstream of confluence with Schafer Creek
Yakima River Downstream of Lake Easton

Natural dispersion areas meeting the requirements of BMP FC.01 must be identified within
the project limits as a part of determining whether the particular TDA exceeds thresholds in
Figure 3-3, Step 8. Those effective impervious surface areas that are flowing to an existing
(preproject) dispersion area can be subtracted as noneffective impervious surfaces.

The analysis for Step 8 in Figure 3-3 is based on “existing land cover” (what is currently seen at
the project site) conditions for the predeveloped modeling scenario and the postconstruction
(after the project is completed) land cover conditions for the developed modeling conditions.
Run the analysis at 15-minute time steps to see if the difference is more than 0.1 cfs. Model
pervious pavement as grass in this analysis. When using the Single Scaling Factor Approach
(called “Station Data” option in MGSFlood) to perform this analysis, contact the HQ Hydraulics
Office, since the data station may not be able to produce the 100-year flow due to insufficient
rainfall data. Refer to Section 4 of the MGSFlood User’s Manual for additional information on
the Single Scaling Factor Approach: Y8 www.wsdot.wa.gov/design/hydraulics/training.htm

3-3.6.4 Guidelines

Infiltration or dispersion is the preferred method to control flow. If you cannot achieve
infiltration or dispersion at the project site, refer to the appropriate design criteria listed below
and in Chapter 4.

Do not place flow control BMPs or the live storage portion of a combination flow control/runoff
treatment BMP below the seasonal high water table. As an alternative, first look for equivalent
areas within the same threshold discharge area (TDA) to provide the necessary flow control. If
you cannot find a feasible location within the TDA, seek out equivalent areas—within WSDOT
right of way—upstream of the TDA that discharges to the same receiving water body to provide
the necessary flow control. Lastly, if you cannot find a feasible location upstream of the TDA,
seek out equivalent areas—within WSDOT right of way—downstream of the TDA that
discharges to the same receiving water body to provide the necessary flow control. Document
these constraints using the Engineering and Economic Feasibility (EEF) Evaluation Process (see
Appendix 2A).

If none of the above options is feasible within the project site, then explore alternative flow
control mitigation in the watershed (for example, purchasing land and converting it back to a
forested condition or restoring wetlands in close proximity to the project site). Refer to Section
2-4.7 for more information on watershed-based approaches.
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Avoid placing BMPs in wetlands, 100-year floodplains, and intertidal areas. These natural
systems have a higher net environmental benefit than engineered stormwater management
systems. If the placement of a required flow control BMP would impact such a sensitive area,
consult the Region Hydraulics Office as early as possible for aid in properly analyzing the effects
of various flow control options. The Region Hydraulics and Environmental offices will also
coordinate with the appropriate state, local, tribal, and federal agencies to ensure adequate
protection of all natural resources and obtain the required permits.

Design specifications for conveyance and flood prevention are reviewed with the assistance
of the Region or HQ Hydraulics Office.

Western Washington Design Criteria

Ensure stormwater discharges match developed discharge durations to predeveloped durations
for the range of predeveloped discharge rates from 50% of the 2-year peak flow up to the full
50-year peak flow. Also, check the 100-year peak flow rate for downstream flooding and
property damage using an approved continuous simulation model.

Refer to Section 4-3.5.1 for the appropriate modeling process. Also, reference the same section
for the modeling process to address mitigated and nonmitigated areas on projects in on-site
and off-site flow bypass situations.

Predeveloped Condition for Stormwater Hydrology Modeling

The project site’s predeveloped conditions for effective impervious surfaces are to assume
“historic” land cover conditions unless one of the following conditions applies:

m Reasonable, historic information is provided that indicates the site was prairie prior
to settlement (modeled as “pasture” in MGSFlood).

m The drainage area of the immediate stream and all subsequent downstream basins
has had at least 40% total impervious area since 1985. In this case, the predeveloped
condition to be matched must 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 predeveloped condition assumption must be the “historic” land
cover condition or a land cover condition commensurate with achieving a target flow
regime identified by an approved basin study. More information on qualifying basins
is available at: ¥ www.ecy.wa.gov/programs/waq/stormwater/flowcontrol.html

For WSDOT projects, assume an existing land cover condition if following the Stormwater
Retrofit Analysis procedure outlined in Section 3-4 and Figures 3-4 and 3-5. This process was
created through an agreement between WSDOT and DOE for WSDOT projects.

Table 3-6 summarizes flow control criteria for western Washington. The duration standard
does not apply to infiltration facilities that will reliably infiltrate all the runoff from impervious
surfaces and converted pervious surfaces.
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Table 3-6 Western Washington flow control criteria.

Facility Type Criteria Model
Infiltration facilities Size facility to infiltrate sufficient volumes so that the Continuous simulation
overflow matches the duration standard, and check model using 15-minute
the 100-year peak flow to estimate the potential for time steps
downstream property damage, or infiltrate the entire
runoff file.
Detention/combination | Provide storage volume required to match the Continuous simulation
treatment and duration of predeveloped peak flows from 50% of the model using 15-minute
detention facilities 2-year up to the 50-year storm flow, using a flow time steps
restrictor (such as an orifice or weir), and check the
100-year peak flow for property damage.

Establish an alternative flow control standard by applying watershed-scale hydrologic modeling
and supporting field observations. Possible justifications for an alternative flow control
standard include:

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

2. Zoning and Land Clearing Ordinance restrictions that, in combination with an
alternative flow control standard, maintain or reduce the naturally occurring
erosive forces on the stream channel, with local jurisdiction approval; OR

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

Eastern Washington Design Criteria

Using a single-event model, flow control design requirements for projects must limit the peak
release rate of the postdeveloped 2-year runoff volume to 50% of the predeveloped 2-year
peak and maintain the predeveloped 25-year peak runoff rate. Check the 100-year event for
downstream flooding and property damage.

Predeveloped Condition for Stormwater Hydrology Modeling

The project site’s predeveloped conditions for effective impervious surfaces are to assume an
existing land cover. Table 3-7 summarizes flow control criteria for eastern Washington. The
peak flow matching standard does not apply to infiltration facilities that will reliably infiltrate all
the runoff from impervious surfaces and converted pervious surfaces.
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Table 3-7

Eastern Washington flow control criteria.

Facility Type

Criteria

Model

Infiltration facilities

Size facility to infiltrate sufficient runoff volumes
that the overflow does not exceed the 25-year
peak flow requirement. Check the 100-year peak
flow to estimate the potential for downstream
property damage, or infiltrate the entire runoff
file.

Single-event model
(SCS or SBUH)
Climatic Regions 1-4
Regional Storm; OR

Type 1A Storm for Climatic
Regions 2 & 3 only

Detention/combination
treatment and
detention facilities

Provide storage volume required to match % of
the 2-year predeveloped peak flow rate, match
the predeveloped 25-year peak flow rate, and
check the 100-year peak flow for property
damage.

Single-event model
(SCS or SBUH)
Climatic Regions 1-4
Regional Storm; OR

Type 1A Storm for Climatic

Regions 2 & 3 only

Estimate predevelopment and postdevelopment runoff volumes and flow rates in accordance
with Table 3-7 and Section 4-4.2 using the Regional Storm for Climatic Regions 1-4, OR Type 1A
Storm for Climatic Regions 2 and 3.

In some instances, the 2-year predeveloped flow rate is zero cubic feet per second or the flow
rate is so small that it is impracticable to design a pond to release at the prescribed flow rate
from an engineered outlet structure. In these cases, the total postdeveloped 2-year storm
runoff volume must be infiltrated (preferred) or stored in a retention pond for evaporation and
the detention pond designed to release the predeveloped 10- and 25-year flow rates. (See BMP
FC.03, Detention Pond, in Section 5-4.2.3 for pond and release structure design information.)

Infiltration facilities for flow control must be designed based on postdeveloped runoff volumes,
and must be designed to infiltrate the entire volume of the criteria noted in Table 3-7. If full
infiltration is not possible, ensure all surface discharges match the following criteria:

m If the 2-year postdeveloped outflow volume discharged to a surface water is less than
or equal to the 2-year predeveloped outflow volume, then the postdeveloped 2-year
flow rate must be less than or equal to the 2-year predeveloped flow rates. The flows
for the 25- and 100-year events must meet the criteria in Table 3-7, row 2.

m If the 2-year postdeveloped outflow volume is greater than the 2-year predeveloped
outflow volume, then all surface water discharges must match the flow rate standards
in Table 3-7, row 2.

The justification from Ecology for matching one-half the preexisting flow rate is the added work
done on the natural channel by the excess volume released in a typical “detention/retention”
pond system. If infiltration disposes of the extra volume produced by the added impervious
areas, then releasing flow at the preexisting 2-year rate mimics the existing hydrologic
conditions.
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3-3.7 Minimum Requirement 7 — Wetlands Protection

Stormwater discharges to wetlands must maintain the wetland’s hydrologic conditions
(particularly hydroperiod), hydrophytic vegetation, and substrate characteristics that are
necessary to maintain existing wetland functions and values.

3-3.7.1 Objective

The objective of wetlands protection is to ensure wetlands receive the same level of protection
as any other waters of the state.

3-3.7.2 Applicability

Minimum Requirement 7 applies to all nonexempt projects that meet the thresholds described
in Figure 3-1 and where stormwater discharges into a wetland, either directly or indirectly,
through a conveyance system.

All stormwater discharges to wetlands must comply with this manual’s runoff treatment
requirements.

3-3.7.3 Guidelines

Take steps during design to maximize natural water storage and infiltration opportunities
within the project site and outside existing wetlands. Do not use natural wetlands as pollution
control facilities in lieu of runoff treatment BMPs.

Building stormwater runoff treatment and flow control facilities within a wetland or its natural
vegetated buffer is discouraged, except for:

m Necessary conveyance systems as allowed by applicable permit(s); OR

m As allowed in wetlands approved for hydrologic modification or treatment in
accordance with Ecology guidance. For western Washington projects, refer to Guide
Sheet 3B in Appendix I-D of Ecology’s SWMMWW. For eastern Washington projects,
refer to Use of Existing Wetlands to Provide Runoff Treatment (in Section 2.2.5) and
Application to Wetlands and Lakes (in Section 2.2.6) in Ecology’s SWMMEW, and the
Eastern Washington Wetland Rating Form:

“B www.wsdot.wa.gov/nr/rdonlyres/41520679-f96d-47a9-9b70-
3ee8bbec391f/0/wetlandratingform_easternwa.doc); OR

m Projects with approved permits from the appropriate resource agencies.

You may use an adopted and implemented basin plan (see Minimum Requirement 8), or a Total
Maximum Daily Load (TMDL) Water Cleanup Plan to develop requirements for wetlands that
are tailored to a specific basin.

Apply the thresholds identified in Minimum Requirement 5 (Runoff Treatment) and Minimum
Requirement 6 (Flow Control) for discharges to wetlands. In addition, perform a hydroperiod
analysis and show that the discharge will not adversely affect the wetland hydroperiod.
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When considering constructing new wetlands or using existing wetlands for flow control or
runoff treatment, or when looking for guidelines on protecting wetlands from stormwater
impacts, seek input from the appropriate in-house experts in the environmental, biological,
wetlands, and landscape architectural disciplines. For projects in the Puget Sound basin, refer
to Guide Sheet 2B in Appendix I-D of Ecology’s SWMMWW. Refer to Section 2-4.1.1 regarding
special wetland design considerations, Section 4-6 for additional information on wetland
hydroperiod analysis, and Section 5-4.1.4 for additional information on the Constructed
Stormwater Treatment Wetland (see BMP RT.13).

3-3.8  Minimum Requirement 8 — Incorporating Watershed/Basin
Planning Into Stormwater Management

Watershed/basin plans may subject projects to different minimum requirements for erosion
control; source control; runoff treatment; and operation and maintenance; and to alternative
requirements for flow control and wetlands hydrologic control. Watershed/basin plans must
evaluate and include, as necessary, retrofitting urban stormwater BMPs into existing
development or redevelopment in order to achieve watershed-wide pollutant reduction and
flow control goals consistent with the requirements of the federal Clean Water Act. Standards
developed from basin plans cannot modify any of the above minimum requirements until the
basin plan is formally adopted and implemented by the local governments within the basin
and has received approval or concurrence from Ecology.

3-3.8.1 Objective

The objective of incorporating watershed-based/basin planning into stormwater management
is to promote the development of watershed-based resource plans as a means to develop and
implement comprehensive water resource protection measures. The primary objective of
basin planning is to reduce pollutant loads and hydrologic impacts to surface waters and
groundwaters in order to protect water resources.

3-3.8.2 Applicability

Minimum Requirement 8 applies where watershed and basin plans are in effect for all
nonexempt projects that meet the thresholds described in Figure 3-1.

3-3.8.3 Guidelines

While Minimum Requirements 1 through 7 establish general standards for individual sites, they
do not evaluate the overall pollution impacts and protection opportunities that could exist at a
watershed scale. For a basin plan to serve as a means of modifying the minimum requirements,
the following conditions must be met:

m The plan must be formally adopted by all jurisdictions, comply with state and federal
statutes, and be approved by the regulatory agencies responsible for implementing
those statues; AND

m All ordinances or regulations called for by the plan must be in effect.
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Basin planning provides a mechanism by which the minimum requirements and implementing
BMPs can be evaluated and refined based on an analysis of an entire watershed. Basin plans
are especially well suited for developing control strategies to address impacts from future
development and to correct specific problems whose sources are known or suspected. Basin
plans can be effective in addressing both long-term and cumulative impacts of pollutant loads;
short-term acute impacts of pollutant concentrations; and hydrologic impacts to streams,
wetlands, and groundwater resources. (See Section 2-4.7 for further guidelines on basin/
watershed planning.) Refer to Appendix I-A of Ecology’s SWMMWW for examples of how
basin planning can alter the minimum requirements of this manual.

3-3.9 Minimum Requirement 9 — Operation and Maintenance

An operation and maintenance manual that is consistent with the criteria in Section 5-5 will

be provided for all proposed stormwater facilities and BMPs. The party (or parties) responsible
for such maintenance and operation must be identified and a record of maintenance activities
kept.

3-3.9.1 Objective

The objective of operation and maintenance is to achieve appropriate preventive maintenance
and performance checks to ensure stormwater control facilities are adequately maintained and
properly operated to:

m  Remove pollutants and/or control flows as designed.
m Permit the maximum use of the roadway.

m Prevent damage to the highway structure.

m Protect natural resources.

m Protect abutting property from physical damage.

3-3.9.2 Applicability

Minimum Requirement 9 applies to all projects that require stormwater control facilities or
BMPs and is accomplished programmatically via WSDOT’s maintenance program.

3-3.9.3 Guidelines

Inadequate maintenance is a common cause of stormwater management facility degraded
performance or failure. Section 5-5 provides criteria for BMP maintenance. The Maintenance
Manual provides further guidelines on stormwater management-related operation and
maintenance activities.
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3-4 Stormwater Retrofit Guidelines

WSDOT ultimately aims to provide practicable stormwater management for runoff from
existing impervious surfaces, and protect the beneficial uses of receiving waters. Existing
highway sections with no stormwater treatment or flow control, or substandard treatment or
flow control, may eventually be retrofitted in accordance with WSDOT’s stormwater retrofit
program. If it is cost-effective to include a BMP to address the entire project site, even though
only a portion of the facility is undergoing expansion or redevelopment, design and construct
the BMP to address the larger area.

This section provides guidelines to assess stormwater retrofit obligations for WSDOT projects
and identify stormwater retrofit opportunities, and provides guidance on how to document
stormwater retrofits after they occur. Section 3-4.1 contains the guidelines for WSDOT projects
within the Puget Sound basin. Sections 3-4.2 to 3-4.5 contain guidelines for WSDOT projects
outside of the Puget Sound basin. These sections provide guidelines to assess:

m  Whether project-driven stormwater retrofit obligations can be met off site by
retrofitting an equivalent area of state highway in targeted environmental priority
locations (see Figure 3-5 for the Stormwater Retrofit Process for projects).

m  Whether it is cost-effective to provide stormwater management retrofits beyond what
are called for under these requirements.

Projects must document the extent and type of any stormwater retrofit activity using the
Stormwater Design Documentation Spreadsheet (SDDS) available at:
“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

The following are the five general situations where a project may incur a stormwater retrofit:

1. Where WSDOT can cost-effectively retrofit existing impervious surfaces.
2. In areas identified as stand-alone high-priority stormwater retrofits.

3. Where a TDA does not provide all the required flow control for replaced impervious
surfaces after providing as much flow control as possible on the project site.

4. Where a TDA does not provide all the required runoff treatment for replaced
pollution-generating impervious surfaces (PGIS) after providing as much runoff
treatment as possible on the project site.

5. In western Washington, where the project provides flow control to predeveloped
“existing land cover” conditions.
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3-4.1 Retrofitting Existing Impervious Surfaces and Stand-Alone
Stormwater Retrofit Projects Within the Puget Sound Basin

Highway projects in the Puget Sound basin that add new impervious surfaces and exceed the
thresholds that trigger runoff treatment or flow control requirements (i.e., Minimum
Requirements 5 and 6) in any TDA, must either:

i.  Retrofit for runoff treatment and/or flow control,” at a minimum, the amount
of existing impervious surface within the project limits that equates to 20% of
the cost to meet stormwater requirements for the new impervious surfaces
(i.e., 20% cost obligation);

ii. Transfer an amount of money equal to the 20% cost obligation to fund stand-
alone stormwater retrofit projects; OR

iii. Meet the 20% cost obligation within the project site to the extent feasible® and
transfer funds equivalent to the unmet balance to fund stand-alone stormwater
retrofit projects.

Highway projects with high-priority retrofit locations falling within their project boundaries
cannot use Option ii.

The project must perform a stormwater retrofit cost-effectiveness’ and feasibility (RCEF)
analysis per footnotes 5 and 6 to determine and document the extent to which retrofit
obligations can be met within the project limits. A detailed guide to completing the RCEF
analysis is available at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

WSDOT regions may request a variance to exceed the 20% cost limit for extenuating
circumstances such as the project falls within a high-priority retrofit location, the project
has realized reduced costs in other project elements, and/or the cost exceedance is not
significantly above 20% (see Figure 3-4).

The RCEF analysis does not apply to any project-triggered retrofit requirements needed
to comply with Section 3-2.

When the project deems retrofitting all existing areas as either infeasible per Appendix 2A or
not cost-effective, or if the project transfers money to fund stand-alone retrofit projects, the
project must document the cost information developed to ensure compliance with this
requirement in the Stormwater Design Documentation Spreadsheet.

® The type of retrofit is determined by the retrofit requirements of the TDA.

® Feasible means there are no physical site limitations such as geographic or geologic constraints, steep slopes, soil
instability, proximity to water bodies, presence of significant cultural resources, or shallow water tables (or other
applicable factors contained in Appendix 2A — Engineering and Economic Feasibility for Construction of
Stormwater Management Facilities).

" Retrofitting for stormwater treatment and flow control is cost-effective if the cost to retrofit all the existing
impervious surfaces does not exceed 20% of the cost to meet stormwater treatment and flow control requirements
for the new impervious surfaces.
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Step 1 . . . . .
Does the project add new impervious No Follow requirements in
surface and trigger Minimum "l Section 3-4.2.2.
Requirements 5 or 6?
Yes
v Transfer an amount of
Step 2 Is the project in a medium- or high-priority No money equal to 20% of
location? (Contact HQ ESO Stormwater and » the cost to treat the new
Watersheds Program.) impervious surfaces, to
the Subprogram I-4,
Yes Stormwater Retrofit
v Category.
Step 3 Is retrofitting the existing impervious surfaces No
“feasible” within the project limits per Section 3-4.1?
Yes
Step 4 v
P Is retrofitting the existing impervious surfaces “cost- No
effective” within the project limits per Section 3-4.17?
Yes
v
Retrofit existing impervious surfaces within
the project limits.
A\ 4
The project must do one of the following:
Retrofit an amount of existing impervious surface within the project limits that can be retrofitted
for the amount of money equal to 20% of the cost to treat the new impervious surfaces,
OR
Retrofit an equivalent amount of existing impervious surfaces off site, at a high-priority
stormwater retrofit location, at a cost up to 20% of the cost of treating the new impervious
surfaces,
OR
Transfer an amount of money equal to 20% of the cost to treat the new impervious surfaces, to
the Subprogram I-4, Stormwater Retrofit Category.
Figure 3-4 Stormwater retrofit process for WSDOT projects within the Puget Sound basin.
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3-4.2

Retrofitting Existing Impervious Surfaces and Stand-Alone
Stormwater Retrofit Projects Outside the Puget Sound Basin

Figure 3-5 outlines the decision-making process for determining stormwater retrofit obligations

and opportunities for WSDOT projects outside of the Puget Sound basin.

Step 1 Per Section 3-4.2.1: (1) Does the project have any existing
impervious surfaces that will be retrofitted, or (2) are there any
high-priority stand-alone stormwater retrofits areas within the No
project limits?
¢ Yes
See Section 3-4.2.1 for further considerations and reporting instructions.
Step 2 Does the project have to apply minimum requirements  [¢
to the replaced impervious surfaces (Figure 3-1, Step 4)
and/or PGIS (Figure 3-2, Step 6)? No
! Yes N Go to Section 3-4.3 for
lo} . . .
Step 3 Is the project able to provide all the required > |”nstruct|or!s on re.portmg
flow control for replaced impervious surfaces? replaced impervious
surfaces.”
Yes /
A
Step 4 . . . .
Is the project able to provide all the required Go to Section 3-4.4 for
runoff treatment for replaced PGIS? No »| instructions on reporting
“replaced PGIS.”
v Yes /
Step 5 Is the project in western Washington?
No
Yes
Step 6 For all TDAs that require flow control (per Figure 3-3,
Step 8), is a historic (typically forested) predeveloped Go to Section 3-4.5 for
land cover condition assumed for the effective No »| reportinginstructions to
impervious surfaces? determine volumetric
differential.
Yes
A
Stormwater Retrofit Analysis
Complete. <
Figure 3-5 Stormwater retrofit process for WSDOT projects outside of the Puget Sound basin.
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3-4.2.1 Existing Impervious Surfaces

As described in Section 1-1, the ultimate goal is to provide practicable stormwater management
for runoff from existing impervious surfaces that do not have treatment or flow control or for
which treatment or flow control is substandard. As you scope (or revise the scope of) affected
projects, you will need to determine whether it is cost-effective to provide stormwater
management retrofits beyond what is called for under the HRM’s minimum requirements. In
making this decision, WSDOT follows an approach that ensures it does not circumvent the
Legislature’s authority to determine where to invest financial resources. At the same time, the
department’s goal is to retrofit existing impervious surfaces where a significant amount of
pavement is added on a project.

WSDOT has adopted a departmental budget structure with a specific category for retrofitting
existing impervious surfaces in order to meet one of the requirements of WAC 173-270-060.
This budget structure allows the department to include the work from one project category
in another category if it does not add significant cost to the project. In accordance with this
guideline, the HQ Strategic Planning and Programming Office has established the following
guidelines when making decisions about adding stormwater retrofits of existing impervious
surfaces into new improvement and preservation projects:

1. Mobility projects (I-1 subprogram) can always consider including the cost of
retrofitting existing impervious surfaces.

2. Safety projects (I-2 subprogram) can include the retrofitting of existing impervious
surfaces only if the cost to retrofit all existing impervious surfaces does not exceed
an additional 20% of the cost of treating new impervious surfaces. The region may
request a variance from this limit for extenuating circumstances.

3. Economic Initiatives (I-3 subprogram, except for Four-Lane Trunk projects) can
include the retrofitting of existing impervious surfaces only if the cost to retrofit
all existing impervious surfaces does not exceed an additional 20% of the cost of
treating new impervious surfaces. The region may request a variance from this
limit for extenuating circumstances.

4. Four-Lane Trunk projects in the I-3 subprogram can always consider including the
retrofitting of existing impervious surfaces.

5. Environmental Retrofit projects (I-4 subprogram, except for the Stormwater Retrofit
category) do not add new impervious surfaces and cannot retrofit existing impervious
surfaces. The region may request a variance from this limit for extenuating
circumstances.

6. For those safety and economic initiative projects that exceed the 20% limit, and
where the HQ Project Control and Reporting Office and region concur, the region
can submit a request for funding from the |-4 Stormwater Retrofit category. These
requests will be prioritized with the other stormwater retrofit needs already
identified for funding by the Legislature.
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7. Paving projects (P-1 subprogram) can consider retrofitting existing impervious
surfaces only for projects involving the total replacement of existing concrete lanes.
On projects that replace only the existing asphalt shoulder with concrete, retrofitting
is not required.

Direct questions on applying the above guidelines to the Region Program Management Office,
with backup (if needed) to the HQ Strategic Planning and Programming Systems’ Analysis and
Program Development Office. Finally, consider budget implications and Ecology-approved basin
plan status prior to including retrofit as part of a project’s scope.

Record associated costs for providing flow control for all the runoff from new, replaced, and
existing impervious areas in the project’s Hydraulic Report. Document the extent and type of
any stormwater retrofit activity in the Hydraulic Report and the Stormwater Design
Documentation Spreadsheet (SDDS) at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

3-4.2.2 1-4 Subprogram Environmental Retrofit Stormwater Projects

Evaluate I-4 subprogram environmental retrofit stormwater projects located within the project
limits for incorporation by the project office.

3-4.3 Replaced Impervious Surface

If thresholds in Figure 3-1, Step 4, are exceeded, and for each TDA that exceeds thresholds
in Figure 3-3, Step 8, after providing as much flow control as possible on the project site,
record the amount of replaced impervious surface that does not receive flow control.
Record quantities to the nearest tenth of an acre using the SDDS at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

The amount of replaced impervious surface that does not receive flow control within the
project area can be met off site by retrofitting an equivalent area of state highway for flow
control in a targeted stormwater retrofit priority location. Contact the HQ ESO Stormwater
and Watersheds Program for assistance in identifying eligible highway segments to meet
this off-site retrofit obligation.

3-4.4 Replaced PGIS

If thresholds in Figure 3-2, Step 6, are exceeded, and for each TDA that exceeds thresholds

in Figure 3-3, Step 7, after providing as much runoff treatment as possible on the project site,
record the amount of replaced PGIS that does not receive runoff treatment. Record quantities
to the nearest tenth of an acre using the SDDS at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

Also record the type of treatment needed in the TDA along with the TDA’s projected ADT
and other information supporting the required runoff treatment type (basic, enhanced,
phosphorous control, and/or oil control).
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Document the extent and type of any stormwater retrofit activity in the Hydraulic Report and
the SDDS.

The amount of replaced PGIS that does not receive runoff within the project area can be met
off site by retrofitting an equivalent area of state highway for runoff treatment in a targeted
stormwater retrofit priority location. Contact the HQ ESO Stormwater and Watersheds Program
for assistance in identifying eligible highway segments to meet this off-site retrofit obligation.

3-4.5 Effective Impervious Surface in Western Washington

For every TDA that requires flow control per Figure 3-3, Step 8, determine the predeveloped
conditions for the effective impervious surfaces. Where the predeveloped condition for the
effective impervious surfaces is considered to be an “existing land cover” (usually pasture or
grass) and not assumed to be a “historic land cover,” determine and document the flow control
volumetric difference between the two land cover conditions.

Using MGSFlood or another Ecology-approved continuous simulation model, perform two
analyses to determine the required flow control volumes for the two different predeveloped
conditions in the TDA. Subtracting the two volumes gives the volumetric difference between
using “existing land cover” conditions and “historic land cover” conditions for the TDA. Record
this number as part of the Stormwater Retrofit Analysis. Record the quantity in cubic feet on
the SDDS at:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

This volumetric difference constitutes a stormwater retrofit obligation for the project that
can be met off site by providing an equivalent volume of detention in a targeted stormwater
retrofit priority location. Contact the HQ ESO Stormwater and Watersheds Program for
assistance in identifying eligible highway segments to meet this off-site retrofit obligation.
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Chapter 4 Hydrologic Analysis

4-1 Introduction

This chapter presents and defines the minimum computational standards for the types of
hydrologic analyses required to design the various stormwater best management practices
(BMPs) described in detail in Chapter 5 and the Temporary Erosion and Sediment Control
Manual (TESCM). It also provides an explanation of the methods to be used for the modeling
of stormwater facilities and the supporting data and assumptions that will be needed to
complete the design. The computational standards, methods of analysis, and necessary
supporting data and assumptions for designs in western Washington are different than those
in eastern Washington. As a result, Section 4-3 includes design criteria and guidelines for
western Washington, and Section 4-4 includes design criteria and guidelines for eastern
Washington. The hydrologic analysis tools and methodologies presented in this chapter
support the following tasks:

m  Designing stormwater runoff treatment and flow control facilities
m Designing infiltration facilities

m  Closed Depression Analyses

m  Analyzing wetland hydroperiod effects

This manual makes numerous references to the Hydraulics Manual, where additional design
guidelines can be found, including the minimum computational standards, methods of analysis,
and necessary supporting data and assumptions for analysis and design of the following:

m  General hydrology

m  Culverts and other fish passage structures

m  Open channel flow

m  Storm sewer design

m Drainage from highway pavement (inlet spacing and curb and gutter)
m Hydraulics issues associated with bridge structure design

m  Downstream analysis

m Pipe classification and materials

4-2  Project Considerations

Prior to conducting any detailed stormwater runoff calculations, consider the overall relationship
between the proposed project site and the runoff it will create. This section provides guidelines
regarding what parameters you should review to adequately evaluate the project.
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The general hydrologic characteristics of the project site dictate the amount of runoff that will
occur and where stormwater facilities can be placed. Several sources of information will be
useful in determining the information necessary for preliminary runoff analyses. Determine
drainage patterns and contributing areas by consulting topographic contour maps generated
from preliminary surveys of the area for the proposed project or by using contour maps from
a previous project in the same area. For some projects, you can find adequate information

on soil characteristics in soils surveys published by the Natural Resource Conservation Service
(NRCS).

4-2.1 Estimating Stormwater Management Areas

Develop estimates of the area that will be required for stormwater management when the
project layout is first being determined. These estimates of stormwater BMP sizes and areas
may dictate changes to the roadway or other infrastructure design and support decisions to
purchase additional right of way for the project. The following information is required to
successfully estimate the approximate area required for stormwater treatment and flow
control facilities:

m  The basic requirements for the stormwater facility design
m The general hydrologic characteristics of the project site

m  The basic footprint of the proposed roadway or other infrastructure improvement
project

4-2.2 Local and State Requirements

In most cases, the basic requirements for stormwater facilities described in the Highway Runoff
Manual (HRM) will be adequate to meet other state agency and local jurisdiction requirements.
Section 1-2.1 explains to what extent a local jurisdiction’s stormwater requirements apply to
Washington State Department of Transportation (WSDOT) projects. The first part of any
hydrologic analysis involves research to determine whether the project is located in an area
where additional requirements prevail. You can typically accomplish this by consulting with
region hydraulics or environmental staff. When stricter standards do apply, they are usually
related to unique runoff treatment concerns: a need for flow control under more extreme
storm conditions than is required by the HRM or a need for lower site discharge rates than

are required by this manual. Either case is easily applied to the methods of analysis outlined

in this chapter.

4-2.3 Soils

Quite often, additional sources of information are needed to adequately characterize on-site
soils, particularly within existing highway rights of way and in other urban areas. The WSDOT
Materials Lab can provide detailed information on soils and shallow groundwater characteristics
in conjunction with geotechnical field data collection efforts. Typically, you must inform the
Materials Lab of the need for gathering additional data for drainage analysis purposes early

in the project design phase. This is very important for determining infiltration rates.

Page 4-2 WSDOT Highway Runoff Manual M 31-16.04
April 2014



Chapter 4 Hydrologic Analysis

4-2.4 Determining Existing Conditions

Access information on existing drainage facilities and conveyance system locations in Hydraulic
Reports from previous projects in the same vicinity, the stormwater features database/GIS
workbench, or in as-built plans for the existing roadway. The local jurisdiction may have
mapping and/or as-built information for storm drainage facilities near the WSDOT right of

way and may know of other projects in the vicinity that documented drainage conditions.

A site visit will help you determine the basic hydrological characteristics of the proposed
project site. Observations you make during a field visit will serve to verify the information

you obtain through research and will show where that information may have been deficient.

In nearly every instance, the information you gain by visiting the site prior to designing the
stormwater facilities will benefit the ensuing design effort.

4-2.5 Mapping Threshold Discharge Areas

In western Washington, the final part of determining the site’s hydrologic characteristics is
mapping the threshold discharge areas (TDAs). A TDA is defined as an on-site area draining to
a single natural or constructed discharge location or multiple natural or constructed discharge
locations that combine within % mile downstream—as determined by the shortest flowpath.
A TDA delineation begins at the first discharge location that exits WSDOT right of way and is
based on preproject conditions. The limits of a TDA generally are right of way line to right of
way line and begin project milepost to end project milepost. The limits of a TDA should be large
enough to catalog all of the development by the project. If the project were acquiring right of
way, the TDA limits would extend to the proposed right of way limits. The purpose of this
definition is to provide more flexibility in meeting the minimum requirements while still
providing sufficient protection for the receiving water bodies. Note: You must verify all

TDAs in the field.

To map a TDA, you must have an understanding of drainage basin delineation. A drainage basin
includes all of the area that will contribute runoff to the point of interest. For example, in Figure
4-1, you must quantify off-site flow that discharges to the ditch, which is the point of interest.
To determine the off-site area of land that contributes runoff to the ditch, you will need
topographic contours. Where a contour forms a chevron (or the letter “V”) pointing in the
direction of increasing elevation, that contour depicts a valley. Where the chevron pointsin

the direction of decreasing elevation, that contour depicts a ridge. Ridges are the limits of a
drainage basin, since precipitation falling on a ridge or peak will flow either to or away from the
point of interest. Connecting the ridges and peaks on the contour map will form the boundary
of the drainage basin. In pavement drainage, artificial ridges and peaks are formed by cross
slopes and vertical curves.
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Figure 4-1 Drainage basin delineation example.

In Figure 4-2a, each drainage area (A1 — A4) is delineated by the crown of the roadway to the
top of the ditch backslope (right of way limit) and between each vertical curve crest. Figure 4-3
shows the roadway profile and cross section. In drainage area Al, roadway runoff sheet flows
off of the pavement into the ditch that eventually flows into the culvert. Flows from drainage
area Al combine with flows from drainage area A2 and leave WDSOT right of way using flow
path A2. The same conditions occur with drainage areas A3 and A4, which leave the right of
way using flow path A4. If flow paths A2 and A4 join within % mile downstream from the right
of way, all four drainage areas would combine to make one TDA (as indicated in Figure 4-2a). If
the discharges remain separate for at least % mile downstream of the project site right of way,
drainage areas Al and A2 combine to make one TDA and drainage areas A3 and A4 combine
to make a second TDA.

Flowpath A4

% mile along flowpath A4

Figure 4-2a Threshold discharge areas (plan — not to scale).
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Figure 4-2b illustrates the situation where the flow paths do not combine within % mile and
result in two separate TDAs (assuming drainage areas A1, A2, A3, and A4 are within one TDA
and are represented by Flowpath A2). Measure % mile along Flowpath A6. If Flowpath A2 (the
most upstream flow path) and Flowpath A6 join within the shortest measured %-mile flow path,
all areas are considered one TDA. Figure 4-2b shows Flowpath A2 and Flowpath A6 do not
combine within the % mile, measured along the shortest flow path, so areas A1, A2, A3, and

A4 combine to form one TDA, while areas A5 and A6 combine to form a separate TDA. Flow
path A6 would be used to measure against any other additional flowpaths for combining

areas to form the next TDA.

Figure 4-2b Threshold discharge areas (plan — not to scale).

Section F-F Roadway Cross Section Section G-G Roadway Profile
Roadway
/ Crown

L Roadside —/

O o
Ditch
Figure 4-3 Threshold discharge areas (section and profile).
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The above TDA delineation guidance is not all-inclusive. Direct project-specific questions
regarding TDA delineations to the Region Hydraulics Office or the HQ Hydraulics staff. For
eastern Washington regions, with the approval of the WSDOT Hydraulics Office contact, the
project may be considered as one TDA in certain instances, based on site conditions. Once you
complete TDA delineations, tally the quantities of new, replaced, and existing impervious areas
(and PGIS) for each TDA. Apply minimum requirement thresholds to each TDA based on tallied
guantities. (See Chapter 3 for minimum requirement applicability.)

4-2.6 Conclusions

Once you understand the basic stormwater requirements and are familiar with the general
hydrologic characteristics of the site, you can estimate the size of the area necessary for
stormwater facilities. Do this by examining the proposed project layout and determining the
most suitable locations to place stormwater management facilities. When you have identified
one or more such locations, you can apply the computation methods described later in this
chapter using site data and calculate an estimate of the required stormwater facility area(s).

If you do this preliminary facility sizing early enough in the project design schedule, you can
make slight alterations to the project alignment/footprint and purchase adequate right of way
without causing undue cost or delay to the project. When the project layout is finalized, you
will have to perform a final design of the stormwater facilities.

Flow charts are presented in Figures 4-4 and 4-5 to help you navigate through the requirements
of Chapter 4 and hydrologic analyses for typical projects.
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Figure 4-4 Hydrologic analysis flowchart for western Washington.
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4-3  Western Washington Design Criteria
4-3.1 Runoff Treatment Flow-Based and Volume-Based BMPs

4-3.1.1 Flow-Based Runoff Treatment

Use an approved continuous simulation hydrologic model based on the U.S. Environmental
Protection Agency’s (U.S. EPA’s) Hydrologic Simulation Program — Fortran (HSPF) when
designing runoff treatment BMPs based on flow rate, in accordance with WSDOT Minimum
Requirement 5 in Section 3-3.5. Use MGSFlood for designing flow-based runoff treatment
BMPs in WSDOT right of way unless prior approval to use an alternate (equivalent Ecology
approved) program is given by the Region or HQ Hydraulics Engineer. The design flow rate for
these types of facilities is dependent upon whether the treatment facility is located upstream
or downstream of a flow control facility and whether it is an on-line or off-line facility (see
Figure 4-6).

FLOW SPLITTER [ -
o Q BYPASS Q
POND ZL
el TREATMENT TREATMENT
TREATMENT
PONDT‘— POND
DOWNSTREAM OF UPSTREAM OF UPSTREAM OF
DETENTION FACILITY DETENTION FACILITY
DETENTION FACILITY
OFF-LINE ON-LINE
Fid

Downstream of Flow Control Facilities

If the runoff treatment facility is located downstream of a stormwater flow control facility,

use the full 2-year recurrence interval release rate from the flow control facility, as estimated
by an approved continuous simulation model, to design the treatment facility. For biofiltration
swale design, the 2-year recurrence interval release rate from detention pond is Quqand is
“online”.

Upstream of Flow Control Facilities: Off-Line

The design flow rate for an off-line treatment facility located upstream of a flow control facility
is the flow rate where 91% of the runoff volume for the developed TDA will be treated, based
on a 15-minute time step, as estimated by an approved continuous simulation model. The bold
horizontal line in Figure 4-7 is an example that shows the 91% runoff volume flow rate. All flows
below that line will be treated, and the incremental portion of flow above that line will bypass
the runoff treatment facility.
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Use a high-flow bypass (flow splitter) to route the incremental flow in excess of the treatment
design flow rate around the treatment facility. (See Section 5-4.3 for more details on flow
splitters.) It is assumed that flows from the bypass enter the conveyance system downstream
of the treatment facility but upstream of the flow control facility.

Example of 91% Breakpoint Hourly Runoff Rate
0.50 91% Breakpoint at 0.23 cfs
0.45
¥ 040 1
= 035
= ’ 9% Runoff Volume
o 0.30
= -
g 0253 - =
g 020 4 l - T §7% Runoff Volumg
= 015 4 . |m
L=
T 010 H 1 —
0.05 - 1 |
ﬂGU I-l-| T T | T L.I T rl-!-| T T rn I-I-|I
0 714 21 28 35 42 495 B B3 TO V¥ 84 91 98 105
Hours
Figure 4-7 Example showing calculation of runoff treatment discharge for off-line

treatment facilities—computed as 0.23cfs.

Upstream of Flow Control Facilities: On-Line

On-line runoff treatment facilities do not include a high-flow bypass for flows in excess of the
runoff treatment design flow rate, and all runoff is routed through the facility. The design flow
rate for these types of on-line treatment facilities is the flow rate at which 91% of the runoff
volume occurs, based on a 15-minute time step, as estimated by an approved continuous
simulation model, to be in compliance with Minimum Requirement 5 (see Section 3-3.5).
MGSFlood will determine the hourly runoff treatment design flow rate as the rate
corresponding to the runoff volume that is greater than or equal to 91% of the hourly

runoff volume entering the treatment facility. The simulation model automatically generates
15-minute time step flows based on hourly flows. Because on-line treatment facilities receive
greater volumes of inflow than off-line facilities, the design flow rate corresponding to the 91%
breakpoint is higher than for off-line facilities. The higher design flow rate will result in a slightly
larger treatment facility. Figure 4-8 shows that the facility will receive all the flow, but will

be sized for only 91% runoff volume flow rates, minus the red bars in its calculations for the
developed TDA.
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Example of 91% Breakpoint Hourly Runoff Rate
0.50
0.45 I
» 040
S |
S 0.30 I
=1 -
oc 0.25 I 91% Runoiff Volume
= 0.20 - T
5 ]
2 0.15 .
T 010 A
0.05 +
0.00 I i T T T |-| T I-ﬂl-| T el n-'I
0 7 14 21 28 35 42 49 55 63 70O V77 84 91 98 105
Hours
Figure 4-8 Example showing calculation of runoff treatment discharge for on-line treatment

facilities—computed as 0.28cfs.

4-3.1.2 Volume-Based Runoff Treatment

Design volume-based runoff treatment BMPs as on-line facilities. In accordance with Minimum
Requirement 5 (see Section 3-3.5), you can use the following methods to derive the minimum
required storage volume:

m  Wetpool: An approved continuous simulation hydrologic model based on the U.S.
EPA’s HSPF can be used. MGSFlood must be used on WSDOT projects unless approved
to use an equivalent (Ecology approved) program by the Region or HQ Hydraulics
Engineer. For wetpools, the required total wetpool volume is the 91st percentile,
24-hour runoff volume (no credit is given for infiltration losses) based on the long-
term runoff record generated in the TDA of concern—as predicted based on a
15-minute time step.

m  For other volume-based systems such as infiltration and filtration BMPs, the minimum
treatment needed is the storage volume that is necessary to achieve treatment of 91%
of the influent runoff file as predicted using a continuous runoff model and a design
infiltration/filtration rate.

If runoff from the new impervious surfaces and converted pervious surfaces is not separated
from runoff from other surfaces on the project site and/or is combined with run-on from areas
outside of the right of way, you must size volume-based runoff treatment facilities based on
runoff from the entire drainage area. This is because runoff treatment effectiveness can be
greatly reduced if inflows to the facility are greater than the design flows that the facility was
designed to handle. For infiltration facilities, you must infiltrate the 91° percentile, 24-hour
runoff volume within 48 hours. (See “Pond Design Using Routing Table” in Appendix 4E.)

For a summary of the flow rates and volumes needed for sizing runoff treatment facilities for
various situations, see Table 3-3.
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4-3.2 Flow Control Volume and Flow Duration-Based BMPs

Use an approved continuous simulation hydrologic model, based on HSPF, for designing flow
control BMPs in accordance with Minimum Requirement 6 (see Section 3-3.6). You must use
MGSFlood for designing flow control BMPs in WSDOT right of way unless prior approval to use
an alternate (equivalent Ecology approved) program is given by the Region or HQ Hydraulics
Engineer. Ensure stormwater discharges match the developed discharge durations to the
predeveloped durations for the range of predeveloped discharge rates from 50% of the 2-year
peak flow up to the full 50-year peak flow. Check the 100-year peak flow for flood control and
prevention of property damage using the continuous simulation model.

Infiltration facilities for flow control must either infiltrate the entire runoff file, or provide
sufficient infiltration so that the predicted overflows match the predeveloped durations for the
range of predeveloped discharge rates from 50% of the 2-year peak flow up to the full 50-year
peak. Table 3-6 summarizes the volumes needed for sizing flow control facilities for various
situations.

Refer to the TESCM for additional TESC BMP design criteria.

4-3.3 Exemptions for Flow Control

WSDOT has developed a standardized process to help the designer produce an acceptable
hydraulic analysis for determining flow control exemptions. The process helps you determine
how extensive an analysis needs to be for a particular project. (See Chapter 3 for a process that
has been established for lakes and some river systems.) For further details on exemptions, flow
dispersion, and flow control thresholds, see Minimum Requirement 6 in Section 3-3.6.

4-3.4 Hydrologic Analysis Methods for Designing BMPs in Western
Washington: HSPF versus SBUH

Refer to Appendix 4E for a detailed discussion.

4-3.5 Hydrologic Analysis Methods for Flow Control and Runoff
Treatment Facility Design

This section presents a detailed discussion for some of the parameters necessary to design
a stormwater flow control facility using an approved continuous simulation model. A basic
overview of the continuous simulation method can be found in Chapter 2 of the WSDOT
Hydraulics Manual.
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4-3.5.1 Continuous Simulation Method

WSDOT’s continuous simulation hydrologic model MGSFlood (see Appendix 4E) uses the
HSPF routines for computing runoff from rainfall on pervious and impervious land areas.
Specifically, the program is intended to size stormwater detention and infiltration ponds,
as well as calculate runoff treatment flow rates and volumes, to meet the requirements of
Ecology’s Stormwater Management Manual for Western Washington (SWMMWW). Do not
use it for conveyance design unless the conveyance system is downstream of a stormwater
pond. (See Appendix 4A for a link to a detailed example of this modeling approach and

for information on how to obtain a copy of the public domain program.)

MGSFlood does not include routines for simulating the accumulation and melt of snow, and its
use should be limited to lowland areas where snowmelt is typically not a major contributor to
floods or to the annual runoff volume. In general, these conditions correspond to an elevation
below approximately 1,500 feet. MGSFlood can be used to model drainage basins up to 320
acres (about one-half square mile). If a drainage basin falls outside the modeling guidelines
above, contact region or HQ hydraulics staff for assistance.

Several factors must be considered in the design of a stormwater flow control facility. Based

on the proposed project improvements, you can determine watershed and drainage basins and
apply precipitation and runoff parameters to them. The continuous simulation model uses this
information to simulate the hydrologic conditions at the site and estimate runoff. You can

then size the flow control facility to detain the runoff in a way that closely mimics the runoff
from the predeveloped site conditions. You must verify that the flow control performance is

in accordance with Minimum Requirement 6 in Section 3-3.6. Key elements of continuous
simulation modeling are presented below.

Predevelopment Land Cover

The first consideration when modeling project site runoff for flow control BMP sizing is the
amount of pervious cover versus impervious surface in the overall basin. The hydrologic
analysis for flow control to protect a receiving water body is based on mitigating floods and
erosion. The predeveloped land cover assumptions for modeling effective impervious surfaces
for both eastern and western Washington can be found in Chapter 3, Minimum Requirement 6.
(See the Glossary for the definitions of “historic land cover” and “existing land cover.”) For
information on the predeveloped condition for stormwater retrofits, see Figure 3-4 and
Section 3-4.

Reversion of Existing Impervious Surface Areas

Opportunities may emerge to remove an existing impervious surface due to roadway
realignment, roadway abandonment, or other project condition rendering the existing
impervious surface obsolete. Under these circumstances, reverting an impervious surface
to a pervious surface may improve the hydrological functions of an area, thereby providing
a proportional reduction in the amount of runoff generated.
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Note: At this time, when determining minimum requirement applicability, the concept of
reversion of existing impervious surfaces only applies to flow control thresholds; it does not
apply to runoff treatment thresholds.

Follow the two-step approach (Full Reversion and Partial Reversion) below to analyze reversion
of existing impervious surface areas in lieu of conventional surface water flow control. You can
only apply one of these two steps, and you cannot combine them if a flow control facility is
required.

Step 1: Full Reversion (minimum requirement benefits and flow modeling benefits)

The first step involves evaluating the potential for stormwater impacts based on the concept
and application of net-new impervious surface. Applying the net-new impervious surface
concept requires removing existing impervious surface, incorporating soil amendments into the
subsurface layers, and revegetating the area with evergreen trees—unless the predeveloped
condition was prairie, which may be the case in some parts of eastern Washington. In this case,
apply the net-new impervious surface concept at the threshold discharge area (TDA) level when
determining if triggers for flow control (see Minimum Requirement 6) have been exceeded, as
specified in Section 3-3.6, and then only if the following criteria can be met:

m Existing impervious areas removed must be replaced with soils meeting the soil quality
and depth requirements of the soil amendment criteria in Chapter 5.

m  The new pervious area must be planted with native vegetation, including evergreen
trees. For further guidelines, see the Roadside Policy Manual and the Roadside
Manual.

m  The new pervious area must be designated as a stormwater management area in the
stormwater database (see Chapter 2), whether or not it receives runoff from adjacent
areas.

m  The new pervious area must be permanently protected from development. If the area
is sited off state right of way, it must be protected with a conservation easement or
some other legal covenant that allows it to remain in native vegetation.

m  The outfall to which the new impervious surfaces—that are not provided with flow
control as a result of being exempted by using a net approach—drain must be entered
into the stormwater database (see Chapter 2) as a deficiency.

Step 2: Partial Reversion (flow modeling benefits only)

If you conclude that triggers for that particular TDA have been exceeded and any of the above
criteria cannot be fully implemented (only low-lying native vegetation can be planted due to
clear-zone restrictions), then using the net-new impervious surface concept is not applicable
and you must evaluate the reversion area strictly as a land use modification when modeling
for flow control. In this case, if it is feasible and there is an opportunity within any TDA to
rehabilitate an impervious area to a pervious area, you should do it, and apply techniques

for flow control (as explained below in Modeling Best Management Practices).
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Flow Control Modeling Scenarios, Off-Site Flow, and Flow-Through Areas

The following guidelines primarily apply to meeting flow control requirements and do not
generally apply to meeting runoff treatment requirements unless otherwise noted. These
guidelines deal with how to generally set up a stormwater modeling scenario, what areas need
to be shown in the model, and how to represent the land cover of those areas in the model.
On-site flow generally refers to flows generated from areas within WSDOT right of way that
are also in the project limits. Off-site flow generally refers to flows that are generated outside
of and pass through WSDOT right of way. To minimize stormwater BMP sizes, WSDOT does not
allow, or it significantly restricts, off-site flows from entering into stormwater BMPs.

For western Washington flow control designs, WSDOT has a spreadsheet that you are required
to complete to track all areas in the TDA. The spreadsheet will help you capture all of the land
cover conversions in the TDA to help set up the predeveloped and developed modeling
scenarios in MGSFlood. Fill out the spreadsheet for each TDA and attach those completed
spreadsheets in the Appendix of the Hydraulic Report. Access the spreadsheet here:

“B www.wsdot.wa.gov/environment/waterquality/runoff/highwayrunoffmanual.htm

The “50 Percent Rule” allows areas to flow undetained through a flow control facility, up to
a certain limit. The undetained flow through area (on-site and/or off-site) is allowed to pass
through the flow control facility if the 100-year peak flow rate from the undetained flow
through area is less than 50% of the 100-year peak flow rate from the area receiving flow
control. Otherwise, you would have to reduce the undetained flow through area until the
limit is not exceeded.

Stormwater modeling generally falls under one of three scenarios presented below:

1. Equivalent area option. When the situation arises where an area that needs to be treated
for stormwater flow control and/or runoff treatment cannot physically be captured, the
equivalent area option usually provides a workable solution. The equivalent area option
allows the designer to find an equivalent area that can be treated to provide the same
amount of required runoff treatment and flow control. Equivalent means equal in area,
located within the same TDA, and having similar use characteristics (for example, similar
ADT) to the impervious surface area being traded. The equivalent area should be upgradient
of or in close proximity to the discharge from the new area. The drawing on the left side
of Figure 4-9 shows that the flow control facility needs to be sized for 10 acres of new
impervious surface. Using the equivalent area option, runoff from the existing impervious
areas and new impervious areas would be routed to the facility so that 10 acres within the
same TDA drains to the facility. This concept can also be applied to meeting the minimum
requirement for runoff treatment. Note that the 50 Percent Rule applies for any flow
through areas.
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Figure 4-9 Equivalent area option.

2. On-site, full area option. The second option deals with the situation where on-site and
off-site flows cannot be separated before going into a flow control facility. Note that the
50 Percent Rule does not apply for this option. You must get prior approval from the
Region Hydraulics Office before using this option.

The intent of this option is to size the detention facility for just the required amount of area
(effective impervious and converted pervious surfaces) per HRM minimum requirements,
but additionally have both unmitigated on-site and off-site areas flow to the facility (see
Figure 4-10). This will require two separate model runs, as follows:

Model Run #1 — Size the detention facility and the outlet release structure initially using
the drainage area (mitigated) for which flow control is required.

Model Run #2 — Conduct a second modeling exercise that routes flow from unmitigated
on-site and off-site areas through the previously designed pond and outlet structure in
Model Run #1. If the flow can pass through the outlet structure without overtopping the
pond (engaging the emergency overflow structure), it is a successful design. If the pond
does overtop, then the design is inadequate. Consider the following two options for a
successful design:

a. Increase the distance between the design water surface elevation and the
emergency overflow structure by raising the elevation of the emergency overflow
structure and the pond embankment (note that a minimum of 1 foot of freeboard
is required above the pond design water surface elevation).

b. Redesign the outlet structure. Increase the diameter of the riser while keeping the
orifices the same so that the higher flows can be discharged. However, you must
demonstrate that the new outlet structure design could meet the flow control
duration requirement if the pond were only serving the mitigated area (the initial
design condition). This option would provide flow control for all of the impervious
surface draining to the stormwater facility, but you would apply the duration
standards only to the mitigated area, even though there will be higher flows
passing through the facility.
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The on-site, full area option does not meet a retrofit standard and is applicable for flow
control facilities only. If the pond also provides runoff treatment, size the dead storage

volume for the entire area flowing to the pond. Once Model Run #2 is complete, verify

that the pond still meets the flow control standards for the mitigated area by rerunning
Model Run #1 analysis with the updated pond structure and geometry.

Figure 4-10 shows a detention pond that is initially sized for 10 acres, as required by HRM
Minimum Requirements. After, the full 10 acres plus 22 acres (nonmitigated area) areas
are modeled to show that the pond does not go into emergency overflow.

— Existing impervious
22 ac. nonmitigated area

NE EEETETs = Y E 10 ac. mitigated area

Flow control facility /l:Kq

3. Point of Compliance option. There may be instances when some of the area that
must be captured to meet the flow control requirement cannot be captured and not
enough equivalent area can be captured to make up the difference. The following option,
as depicted in Figure 4-11, provides a way to meet the overall intent of the flow control
requirement for the total area that must be mitigated while allowing some of the required
area to bypass the flow control facility. The analysis focuses on a point of compliance
downstream where flows from the flow control facility and the bypass area combine.

Figure 4-10 Full area option.

To use this scenario, all of the following conditions must be met. These criteria apply only
to that portion of the area that must be mitigated and for the area that is bypassed. (See
Appendix 4A for a link to an example that explains how a point of compliance analysis can
be modeled using MGSFlood.)

m  Runoff from both the bypass area and the flow control facility converges within
% mile downstream of the project site discharge point.

m [f the bypass area flows to the point of compliance via overland flow, the
100-year developed peak flow rate from the bypass area will not exceed 0.4 cfs.
If the bypass area flows through a constructed conveyance channel or pipe, then
the 0.4 cfs criteria does not apply.

m  Runoff from the bypass area will not create a significant adverse impact to
downstream drainage systems or properties.

m  Runoff treatment requirements applicable to the bypass area are met.
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Existing flow control ponds that were designed using the 1995 HRM method can now be
modified to accept additional runoff from roadways that require widening. Contact the
HQ Hydraulics Office for current modeling guidance.

Modeling Best Management Practices (BMPs)

Flow control BMP design focuses on infiltrating, dispersing, and, as a last resort, detaining and
discharging stormwater. In contrast to conventional BMPs that receive runoff at one location
on the site, low-impact development (LID) BMP applications manage stormwater in small-scale
dispersed facilities located as close to the source of the runoff as possible. Due to the many
different factors affecting both stormwater runoff treatment and flow control, there is no one
technique that will work in all situations. Consider the following list of modeling strategies
when modeling BMPs:

1. General modeling guidelines: In determining the appropriate modeling approach, it is
important to understand how stormwater infiltration, dispersion, and runoff occurred
historically on the site. The site analysis (see Section 4-2) provides information on how
the site and the surrounding areas currently process stormwater and how they processed
stormwater before any land use changes had altered them. This information should aid
you in determining the best site layout and deciding on appropriate BMPs that will either
maintain or restore the natural predeveloped stormwater process. Use the following items
from the site analysis to determine appropriate site layouts and BMPs:

m Location and quantity of off-site drainage entering and on-site drainage leaving
the site, if any.

m  Slopes throughout the site.

m Locations of existing mature vegetation (trees and shrubs) that retains intact
upper soil profiles for stormwater processing.

m  Small depressions on site that retain stormwater runoff.

m  Depths and conditions of the upper soil profile (the A and B horizons), along
with the identification of the lower soils.
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2. Modeling and sizing in western Washington: Modeling and sizing of multiple BMPs with
a readily available continuous simulation model is possible with MGSFlood. In order to
incorporate low-impact development (LID) BMPs into the MGSFlood model, Table 4-1 and
Table 4-2 have been created to show what land covers to assume for each BMP. Table 4-1
lists the assumed land covers broken down by outwash or till soils. Outwash soils would
represent soils in Hydrologic Soil Group A and some uncompacted soils in Hydrologic Soil
Group B. Till soils would represent some compacted soils in Hydrologic Soil Group B, as
well as soils in Hydrologic Soil Groups C and D.

Table 4-1

Flow control modeling techniques based on land use.

BMP Type:
Land Use

Assume the TDA is Composed of the Following:

Outwash Soil

Till Soil

. . - ]
Reversion of impervious surface

100% Pasture

100% Pasture

Landscaped with amended soils®?

100% Pasture

100% Pasture

Permeable pavement without perforated
drain pipem

Represented in MGSFlood
internally as its own land use

Represented in MGSFlood
internally as its own land use

Permeable pavement with perforated
drain pipeB]

100% Impervious

100% Impervious

Reverse slope sidewalks

100% Grass

100% Grass

[1] See Step 2 in the preceding section titled

Soil Amendments.
(2]
(3]

See Section 5-4.3.2, Soil Amendments.

“Reversion of Existing Impervious Surface Areas” and Section 5-4.3.2,

See BMP IN.06, Permeable Pavement Surfaces, in Chapter 5.

3. For sites with multiple types of BMPs, soil types, and/or land covers, modeling must
incorporate multiple TDAs. Alternatively, a weighted average of the modeling techniques
can be calculated for the combination of BMPs. Note that these techniques are for flow
control only, and must model the postproject conditions in order to determine the
appropriate runoff treatment volume. Once this is complete, you can then apply these
modeling techniques to land use to determine the appropriate flow control volume.

Table 4-2 Flow control modeling techniques for LID BMPs.
BMP Type: Assume the Following Process for the Interim:
Structural Outwash Soil Till Soil

CAVEFS, Bioretention Area,
Infiltration Pond, Infiltration
Trench, Infiltration Vault*

Represented in MGSFlood internally
as its own land use

Represented in MGSFlood internally
as its own land use

Drywells

See BMP IN.05

See BMP IN.05

*These BMPs can be modeled using MGSFlood. Contact the Region Hydraulics Office first to obtain procedures, or
access the following link: Y8 www.wsdot.wa.gov/design/hydraulics/training.htm
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Flow Control Facility Design

Complete flow control facility design by: defining the pond hydraulics in the Pond Hydraulics
Excel Spreadsheet (¥ www.wsdot.wa.gov/design/hydraulics/programdownloads.htm) or using
an optimization routine available in a proprietary version of MGSFlood. (See Appendix 4E for

a more detailed discussion of these two methods.) Regardless of the method you use for sizing
a flow control facility, your detention pond design must take into account the effect that the
actual pond will have as a land use change in the postdeveloped condition. Therefore, your flow
control analysis should also include the pond surface area in the postdeveloped condition as an
impervious surface, since the precipitation falling on the detention pond surface will result in

a runoff volume that will contribute directly to the flow control facility. In the predeveloped
condition, represent the detention pond top surface area by its existing land cover condition.
This will require at least two iterations using MGSFlood to properly size the facility. Use the
water quality flow rates determined from this analysis to size runoff treatment BMPs that are
downstream of the flow control facility. Use a separate model without the pond area for sizing
runoff treatment BMPs that are upstream of the flow control facility, since the runoff volume
from this pond area will not contribute to the runoff treatment BMP.

Flow Frequency and Duration Statistics Check

To analyze a stormwater pond’s effectiveness at reducing postdevelopment flows to pre-
developed levels, first route flows through the pond. Compute statistics and create graphs to
show the performance graphically. Assess pond performance by comparing the flow frequency
and duration statistics for the pond outflow with the statistics computed for the predeveloped
condition. The designer must also check the 100-year peak flow for flood control and property
damage. Review the history file and verify that the postdeveloped 100-year peak is less than
the predeveloped 100-year peak flow. If the postdeveloped peak flow is not less than the
predeveloped 100-year peak flow, field-verify that property damage will be prevented.

4-4  Eastern Washington Design Criteria

This section provides a discussion of the methodologies used for calculating stormwater runoff
from project sites in eastern Washington. The hydrologic analysis method for most WSDOT
project sites in eastern Washington is either the SCS or SBUH method. The input required

for a single-event hydrograph method includes pervious and impervious areas; times of
concentration; pervious and impervious curve numbers; design storm precipitation; and

a design storm hyetograph. An approved single-event model, such as StormShed, should

be used for calculating runoff characteristics. Single-event models are explained in more

detail in Section 4-4.6.

Note: The threshold discharge area concept must also be applied to projects in eastern
Washington (see Section 4-2.5).
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After you compute the existing and postdeveloped hydrographs for the project site, route the
results through a level pool reservoir. The level pool reservoir is a model of either a detention
or an infiltration facility. If a detention facility is proposed, the design includes a flow control
structure consisting of one or more orifices in a riser or baffle wall that slowly releases the
outflows. If an infiltration facility is proposed, the model input includes the infiltration
pond/trench area, design infiltration rate, and outlet control facility parameters—if only

a portion of the design storm hydrographs will infiltrate and some flow will be released to

a surface conveyance system. Use the level pool routing method to optimize the size of

the facility with the space and depth available and meet the design criteria from Minimum
Requirement 6 (see Section 3-3.6).

4-4.1 Runoff Treatment Flow-Based and Volume-Based BMPs

Runoff treatment BMPs are used to treat the stormwater runoff from pollutant-generating
surfaces and should be designed in accordance with Minimum Requirement 5 (see Section
3-3.5). Some treatment BMPs are sized based on flow rate, while others are sized based on
volume of runoff. For example, a bioswale or proprietary filtration BMP is sized based on flow
rate, whereas an infiltration pond is sized based on runoff volume. Sizing is dependent on flow
rates or volumes, as detailed in the following sections. The criteria for sizing runoff treatment
facilities in eastern Washington are summarized in Table 3-4.

4-4.1.1 Flow-Based Runoff Treatment

The design flow rate for these types of facilities is dependent on whether the treatment facility
is located upstream of a flow control facility and whether it is an on-line or off-line facility (see
Section 4-3.1.1 for examples). You can design most treatment facilities as on-line systems, with
flows greater than the runoff treatment design flow rate simply passing through the facility as
overflow, with lesser or no pollutant removal. However, it is sometimes desirable to restrict
flows to treatment facilities and bypass the remaining higher flows around them. These are
called off-line systems.

4-4.1.2 Volume-Based Runoff Treatment

Runoff treatment facilities are designed based on volumes and must be sized for the entire flow
volume that is directed to them. Use the following method to derive the storage volume:

m  Wetpool and Infiltration: The NRCS curve number equations (see Hydraulics Manual,
Section 2-6.3) can be used to determine the runoff treatment design storm runoff
volume. This is the volume of runoff from the storm noted in Table 3-4. WSDOT
prefers that StormShed, an SBUH-based program, be used for this method to size
volume-based runoff treatment BMPs. The size of the wetpool or infiltration storage
volume is the same whether it is located upstream or downstream of a flow control
facility or coupled with the flow control facility.
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If the runoff from the new impervious surfaces and converted pervious surfaces is not
separated from runoff from other surfaces on the project site, and/or is combined with
run-on from areas outside the right of way, the runoff treatment facilities must be sized for
the entire flow volume that is directed to them. Infiltration facilities must infiltrate 6-month,
24-hour total runoff volume within 72 hours after precipitation has ended.

4-4.2 Flow Control BMPs

An approved single-event model must be used when designing flow control BMPs, in
accordance with Minimum Requirement 6 (see Section 3-3.6). WSDOT prefers that StormShed
be used for designing flow control BMPs in WSDOT right of way. Stormwater discharges to
surface waters must match developed peak flows to predeveloped peak flows for the range
of predeveloped discharge rates noted in Table 3-7.

4-4.3 Temporary Construction Site Erosion and Sediment Control

Refer to the Temporary Erosion and Sediment Control Manual for information on designing
construction stormwater BMPs.

4-4.4 Exemptions for Flow Control

WSDOT has developed a standardized process to aid you in producing an acceptable hydraulic
analysis for determining flow control exemptions. The process will help you determine how
extensive an analysis must be for a particular project. (See Chapter 3 for a process that has
been established for lakes and some river systems.) Please refer to Minimum Requirement 6
(see Section 3-3.6) for further details on exemptions, flow dispersion, and flow control
thresholds.

4-4.5 Hydrologic Analysis Methods for Flow Control and Runoff
Treatment Facility Design

This section presents the general process involved in conducting a hydrologic analysis using
single-event hydrograph methods to (1) design retention/detention/infiltration flow control
facilities and (2) determine runoff treatment volumes. The exact step-by-step method for
entering data into a computer model varies with the different models and is not described
here (see the Documentation or Help modules of the computer program). Predeveloped and
postdeveloped site runoff conditions must be determined and documented in the Hydraulic
Report.

The process for designing retention/detention/infiltration flow control facilities in eastern
Washington is presented below. Review Minimum Requirement 6 (see Section 3-3.6) to
determine all the requirements that will apply to the proposed project.

1. Determine rainfall depths for the site (see Appendix 4A or WSDOT GIS Environmental
Workbench).
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10.
11.

12

13.

14.

m  2-year —24-hour

m  25-year — 24-hour

m  100-year — 24-hour

Determine predeveloped soils type and hydrologic group (A, B, C, or D) from SCS maps.

Determine predeveloped and postdeveloped pervious and impervious area (in acres)
contributing to the BMP (see Section 4-2.5 for more details).

Determine curve numbers for pervious and impervious area using hydrologic soil groups
for both the predeveloped and postdeveloped conditions (see Section 3-3.6.4, Appendix 4B,
and Equations 4-1 and 4-2).

Determine predeveloped and postdeveloped time of concentration. StormShed will do this
calculation if you enter length, slope, roughness, and flow type.

Select storm hyetograph and analysis time interval. Check that the analysis time interval is
appropriate for use with storm hyetograph time increment (see Appendix 4C).

For each BMP, input the data obtained above into the computer model for each
predeveloped and postdeveloped storm event.

Have the computer model compute the hydrographs.

Review the peak flow rate for the predeveloped conditions in the 2-year and 25-year
storm events. The allowable release rate is listed in Table 3-7. Note: In some cases, the
predeveloped 2-year peak flow rate may be 0 cfs, which means there is no discharge from
the site. The 2-year postdeveloped flows in this situation must be retained as dead storage
that will ultimately infiltrate or evaporate.

Review the peak flow rate for postdeveloped conditions in the 2-year and 25-year storms.

Assume the size of the detention facility and input the data into the computer model.
Refer to the volume of the postdeveloped design storm hydrograph computed in Step 8
for a good initial assumption of the detention volume required.

. Assume the size of the orifice structure and input the data into the computer model.

A single orifice at the bottom of the riser may suffice in some cases. In other projects,
multiple orifices may result in decreased pond sizes. A good approximation would be
to assume a 1-inch-diameter orifice per 0.05 cfs outflow for a typical pond.

Use the computer model to route the postdeveloped hydrographs through the detention
facility and orifice structure. Compare the postdeveloped peak outflow rates to allowable
release rates from Step 9.

If the postdeveloped peak outflow rates exceed the allowable release rates, adjust
detention volume, orifice size, orifice height, or number of orifices. Keep running the
computer model and adjusting the parameters until the post-developed outflow rates
are less than or equal to the allowable release rates.
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15.

16.

17.

In the flow control analysis for detention pond design, include the detention pond surface
area as impervious surface. The detention pond design must take into account the effect
that the actual pond will have as a land use change in the postdeveloped condition.
Therefore, in the flow control analysis, you should also include the pond surface area in the
postdeveloped condition as an impervious surface, since the precipitation falling on the
detention pond surface will result in a runoff volume that will contribute directly to the
flow control facility. In the predeveloped condition, represent the pond top surface area by
its existing land cover condition. This will require at least two iterations using StormShed to
properly size the detention facility. Use the water quality flow rates determined from this
analysis to size runoff treatment BMPs that are downstream of the flow control facility.
Use a separate model without the pond area for sizing runoff treatment BMPs that are
upstream of the flow control facility, since the runoff volume from this pond area will

not contribute to the runoff treatment BMP.

Check the 100-year release rate and compare to predeveloped conditions, and check for
potential property damage.

Calculations are complete.

Examples can be found through the web links, which are provided in Appendix 4A.

Following is the process for calculating runoff treatment design volumes or flow rates. Note
that the data for many of the initial steps matches the data used in designing retention/
detention flow control facilities described above.

1. Review Minimum Requirement 5 (see Section 3-3.5) to determine all requirements that will
apply to the proposed project.

2. Determine the climatic region and Mean Annual Precipitation (MAP) (see Appendix 4A).

3. Determine the rainfall for the site depending on the treatment BMP (see Appendix 4A and
Section 4-4.1).

4. Multiply the rainfall by the appropriate coefficient to determine the 6-month precipitation
(see Appendix 4C).

5. Determine the existing soils type and hydrologic group (A, B, C, or D) from SCS maps (see
Hydraulics Manual, Section 2-6.2).

6. Determine postdeveloped pervious and impervious area (in acres) requiring treatment that
contributes flow to the treatment BMP.

7. Determine curve numbers for pervious and impervious area using the hydrologic soil group
for the postdeveloped condition (see Appendix 4B).

8. Determine postdeveloped time of concentration; StormShed computes this when you input
length, slope, roughness, and flow type (see the Hydraulics Manual, Section 2-6.2).

9. If modeling the short-duration storm hyetographs, select the short-duration rainfall type in
StormShed. Determine that the analysis time interval is appropriate for use with the storm
hyetograph time increment (see Appendix 4C).
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10. Input data obtained from above into StormShed for the postdeveloped storm event.
11. Have the model compute the hydrograph.

12. For the design of flow-based treatment BMPs, note that the computed peak flow from
the 6-month, 3-hour hydrograph is the design flow.

13. For the design of volume-based treatment BMPs, note that the computed volume from
the 6-month, 24-hour storm is the design volume.

Examples can be found through the web links, which are provided in Appendix 4A.

4-4.6 Single-Event Hydrograph Method

In eastern Washington, a single-event hydrograph method is typically used for calculation of
runoff, with an integrated set of hydrology design tools developed to address the needs of
conventional engineering practice. There are many single-event models based on the SCS (Soil
Conservation Service) and SBUH methodologies that include level pool routing, pipe and ditch
conveyance system analysis, and backwater computation. Appendix 4A provides a link to the
approved WSDOT single-event model. Single-event models are described in more detail in
Chapter 2 of the WSDOT Hydraulics Manual. Runoff curve numbers and the precipitation data
differ considerably in eastern and western Washington (see Appendix 4B). Refer to Appendix C
for a discussion on the eastern Washington design storm events.

4-4.7 Eastern Washington Design Storm Events

When rainfall patterns during storms were analyzed in eastern Washington, it was concluded
that the SCS Type Il rainfall does not match the historical records. Two types of storms were
found to be prominent on the east side of the state: short-duration thunder storms (later
spring through early fall seasons) and long-duration winter storms (any time of year, but most
common in the late fall through winter period and the late spring and early summer period).
The short-duration storm normally generates the greatest peak discharges from small
impervious basins; use it to design flow-based BMPs. The long duration storm occurs over
several days, generating the greatest volume; use it to design volume-based BMPs.

When using the long-duration storm, note that eastern Washington has been divided into
the following four climatic regions:

East Slope Cascades
Central Basin

Okanogan, Spokane, Palouse

A W

NE and Blue Mountains

The long-duration storms in Regions 2 and 3 are similar to the SCS Type 1A storm. Designers
in those regions can choose to use either the long-duration storm or the SCS Type 1A storm.
Eastern Washington design storm events are further discussed in Appendix 4C.
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4-4.8 Modeling Using Low-Impact Development Techniques in
Eastern Washington

Low-impact development (LID) is a BMP application that manages stormwater on a small scale
and disperses it into a facility as close as possible to the source of runoff. This is in contrast to
conventional BMP applications that manage stormwater at one location on the project site.

Design of low-impact development BMP drainage features in eastern Washington requires

a different approach than in western Washington, since the sizing of these systems is based on
a single-event hydrologic model. Adjustments to site runoff parameters are based on the SCS
Curve Numbers (CNs) applicable to the site ground cover and soil conditions. Appendix 4B
presents the adjusted runoff CNs for selected soil and ground cover combinations, reflecting
the reduced values for situations where pervious areas drain to low-impact BMPs. (See the
Hydraulics Manual, Section 2-6.2, for soil type definitions and more discussion on CN values.)
Note: The analysis described in this section typically uses StormShed.

Composite custom CN values are calculated using a weighted approach based on individual land
covers, without considering disconnectivity of the site’s impervious surfaces. This approach is
appropriate because it places increased emphasis on minimal disturbance to, and retention of,
site areas that have potential for runoff storage and infiltration. This approach also provides an
incentive to save more trees and shrubs and maximize the use of Type A and B soils for
recharge.

If the impervious surface coverage on the site is less than 30% of the site area, the percentage
of unconnected impervious areas within the watershed influences the calculation of the CN
value. For linear transportation systems, evaluate the percentage of impervious surface based
on a “unit length” method, such as a drainage area 30 feet wide that is bound by the crown of
the roadway centerline to the right of way limit.

Use Equation 1 when disconnectivity of impervious areas is not considered.

_ CN,A +CN,A,..+CN,A

CN, y
+A,..+A
At At A (E-1)
where: CN. = Composite Curve Number
A; = Area of each land cover in ft’
CN; = Curve number for each land cover
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Use Equation 2 for sites with less than 30% impervious surface coverage where those
impervious surfaces are disconnected.

Pin
CN, =CN, + [108jx(98— CN, Jx(1-0.5R)

(E-2)
where: CN. = Composite Curve Number
CN, = Composite pervious Curve Number
Pimp = Percentage impervious site area
R = Ratio of unconnected impervious area to total impervious area*

*Unconnected impervious areas are impervious areas without any direct connection to a
drainage system or other impervious surface.

After your calculation of the CN, is complete, use the SBUH method to determine stormwater
runoff volumes and rates from the unit length of roadway basin (for example, 30-foot width
for continuous roadway prisms with consistent soils/vegetation) for the applicable runoff
treatment and flow control design storms. You can also apply this method to specific
roadway lengths (noncontinuous width) where soils and roadway character vary.

It is extremely important to verify soil infiltration capacity and vegetative cover in all areas
where the SBUH method is to be applied. Determine the natural infiltration capacity of the
roadside area where runoff will be distributed. The WSDOT Materials Lab should provide the
infiltration rates, although you can use the initial estimates based on published NRCS data for
rough sizing estimates (see Section 4-5.4). If the resultant infiltration rate (Q) of the receiving
area is greater than the peak 25-year design flow rate of the contributing drainage basin, all
stormwater will be infiltrated along the roadside and no further analysis is needed. Perform
the calculation of the infiltrative flow rate (Q;) as follows:

Calculation of Infiltrative Flow Rate

FxA
Q=——r
43200 in/hr
ft/s (E-3)
where: Q; = Flow ratein cfs
A = Area available for infiltration in ft*
F = Saturated (long-term) infiltration rate in inches/hour

Should peak flow rates of the contributing drainage basin exceed the infiltrative flow rate of
the receiving roadside area, further analysis is required and some storage of stormwater will
be necessary. In semiarid nonurban areas, formalized detention ponds are usually not the best
solution. Storage of minor to moderate amounts of stormwater runoff can be accomplished by
using natural depression storage. This includes depressions in the roadside topography, swales,
and even roadway ditches. Each of these features can accommodate stormwater storage and
allow for releasing runoff through infiltration over a longer time scale.
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To determine the needed runoff retention volume, subtract the continuous saturated
infiltration rate from the 25-year storm hydrograph produced from the SBUH method. The
resulting quantity represents the runoff volume that needs to be detained until infiltration can
“catch up” with the runoff. Check to see if this volume can be accommodated in the existing
roadside landscape or roadway ditches. If roadside hydraulic conveyance capacity allows, you
may place check dams in ditches to detain stormwater in noncentralized locations. This method
for small-scale flow detention will require a site-specific analysis; a continuous linear approach
may not be valid.

4-5 Infiltration Design Criteria and LID Feasibility

LID is a stormwater and land use management strategy that strives to mimic predisturbance
hydrologic processes of infiltration, filtration, storage, evaporation, and transpiration by
emphasizing conservation and use of on-site natural features, site planning, and distributed
stormwater management practices that are integrated into a project design. Road and highway
projects rely on infiltration to meet LID requirements.

Infiltration facilities provide stormwater flow control by containing excess runoff in storage
facilities, then percolating runoff into the surrounding soil. Infiltration facilities can provide
runoff treatment and flow control, but to do so requires certain site and soil characteristics.
Sections 4-5.1 and 4-5.2 provide a detailed discussion of the site and soil characteristics
needed to determine which types of infiltration facilities are most appropriate for the site.

Surface infiltration BMP designs and subsurface infiltration BMP designs follow different
criteria. Infiltration ponds, infiltration vaults, infiltration trenches (designed to intercept sheet
flow), dispersion, and CAVFS are considered surface infiltration BMPs and are based on
infiltration rates. In order to compute these infiltration rates, make a determination of the soil
saturated hydraulic conductivity. Infiltration trenches designed as an end-of-pipe application
(with underdrain pipe) and drywells are considered subsurface infiltration BMPs and regulated
by the Underground Injection Control (UIC) Rule, which is intended to protect underground
sources of drinking water. As a result, subsurface infiltration BMPs are known as underground
injection facilities and designed dependent on the treatment capacity of the subsurface soil
conditions or have pretreatment BMPs to pretreat the stormwater prior to injection.

The sections that follow provide detailed information on site suitability criteria, LID feasibility,
determination of saturated hydraulic conductivity, determination of infiltration rates, and
underground injection facilities.
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4-5.1 Site Suitability Criteria (SSC)

This section specifies the site suitability criteria that must be considered for siting infiltration
treatment systems. When a site investigation reveals that any of the following eight applicable
criteria cannot be met, you must implement appropriate mitigation measures so that the
infiltration facility will not pose a threat to safety, health, or the environment.

For infiltration treatment, site selection, and design decisions, a qualified engineer with
geotechnical and hydrogeologic experience should prepare a geotechnical and hydrogeologic
report. A comparable professional may also conduct the work if it is under the seal of a
registered Professional Engineer (PE). The design engineer may use a team of certified or
registered professionals in soil science, hydrogeology, geology, and other related fields.

To design infiltration facilities, follow SSC 1, when applicable, in addition to those SSCs
described in the infiltration BMP descriptions in Chapter 5. Figures 4-12 through 4-15 are
flow charts of the Site Suitability Criteria, and you can use them to determine the suitability
of a site for infiltration facilities.

SSC 1 - Setback Requirements

Setback requirements for infiltration facilities are generally provided in local regulations,
Uniform Building Code requirements, or other state regulations. Use the following setback
criteria unless otherwise required by Critical Area Ordinance or other jurisdictional authorities.

m In general, locate infiltration facilities 20 feet downslope and 100 feet upslope from
building foundations and 50 feet or more behind the top of slopes steeper than 15%.
Request a geotechnical report for the project that would evaluate structural site
stability impacts due to extended subgrade saturation and/or head loading of the
permeable layer, including the potential impacts to downgradient properties
(especially on hills with known side-hill seeps). Ensure the report addresses the
adequacy of the proposed BMP locations and recommend any adjustments to the
setback distances provided above, either greater or smaller, based on the results
of this evaluation.

m Setinfiltration facilities back at least 100 feet from drinking water wells, septic tanks
or drain fields, and springs used for public drinking water supplies. Ensure infiltration
facilities upgradient of drinking water supplies and within 1-, 5-, and 10-year time of
travel zones comply with health department requirements (Washington Wellhead
Protection Program, WAC 246-290-135).

m Consider additional setbacks if roadway deicers or herbicides are likely to be present
in the influent to the infiltration system.

m Locate infiltration facilities at least 20 feet from a native growth protection easement
(NGPE).

m Locate infiltration facilities a minimum of 5 feet from any property line and vegetative
buffer. You may increase this distance based on permit conditions required by the
local government.

WSDOT Highway Runoff Manual M 31-16.04 Page 4-29
April 2014


http://apps.leg.wa.gov/wac/default.aspx?cite=246-290-135

Hydrologic Analysis Chapter 4

SSC 2 - Seepage Analysis and Control

Determine whether there would be any adverse effects caused by seepage zones near
building foundations, roads, parking lots, or sloping sites. Infiltration of stormwater is not
allowed on or upgradient of a contaminated site where infiltration of even clean water can
cause contaminants to mobilize. If contaminants are known or suspected to be on site, do
not use infiltration facilities without the concurrence of the Region Hydraulics Engineer, the
ESO Hazardous Materials Unit, and the WSDOT geotechnical engineer.

Sidewall seepage is not usually a concern if seepage occurs through the same stratum as the
bottom of the facility. However, for engineered soils or soils with very low permeability, the
potential to bypass the treatment soil through the sidewalls may be significant. In those
cases, the sidewalls must be lined, either with an impervious liner or with the same depth
of treatment soil as on the pond bottom, to prevent seepage of untreated flows through
the sidewalls.

SSC 3 - Groundwater Protection Areas

A site is not suitable if the infiltrated stormwater will cause a violation of the Ecology water
quality standards for groundwaters (WAC 173-200). Consult local jurisdictions to determine
applicable pretreatment requirements and whether the site is located in an aquifer-sensitive
area, a sole-source aquifer, or a wellhead protection zone.

SSC 4 - Depth to Bedrock, Water Table, or Impermeable Layer

The base of all infiltration basins or trench systems must be > 5 feet above the seasonal high
water mark, bedrock (or hardpan), or other low-permeability layer. Consider a separation down
to 3 feet if the design of the overflow and/or bypass structures is judged by the site professional
to be adequate to prevent overtopping and meet the SSC specified in this section.

SSC 5 - Soil Infiltration Rate

For runoff treatment infiltration facilities, the maximum soil infiltration rate is 9.0 inches per
hour. Calculate the long-term infiltration rate as described in Appendix 4D, Section 4D-3.1 using
the “Detailed Approach,” or the “Simplified Approach” (see Appendix 4D, Section 4D-3.2). This
infiltration rate is typical for soil textures that have sufficient physical and chemical properties
for adequate treatment, particularly for soluble pollutant removal. The soil should have
characteristics similar to those specified in SSC 7.

SSC 6 - Drawdown Time

For western Washington, the 91% percentile, 24-hour runoff volume must be infiltrated within
48 hours. Runoff treatment in eastern Washington is designed to completely drain ponded
runoff within 72-hours in order to meet the following objectives:

m  Enhance the biodegradation of pollutants and organics in the soil.
m Aerate vegetation and soil to keep the vegetation healthy and prevent anoxic
conditions in the treatment soil.
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In general, this drawdown requirement is applicable only if it is intended for the infiltration
facility to provide treatment. It is also used to address storage capacity if a single-event
hydrograph model is used. Drawdown time criteria are not applicable for infiltration
facilities designed for flow control in western Washington.

SSC 7 - Soil Physical and Chemical Suitability for Treatment

Consider soil texture and design infiltration rates, along with the physical and chemical
characteristics specified below, to determine whether the soil is adequate for removing the
target pollutants. Carefully consider the following soil properties in making this determination:

m Cation exchange capacity (CEC) of the treatment soil must be >5 milliequivalents
CEC/100 g dry soil (U.S. EPA Method 9081). Consider empirical testing of soil sorption
capacity, if practicable. Ensure 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. (1982). Consider lower CEC content if it is based on a soil
loading capacity determination for the target pollutants that is accepted by the
local jurisdiction.

m  The sodium adsorption ratio (SAR) can have a dramatic effect on the long-term
performance of an infiltration facility. Soils with an excess of sodium ions, compared
to calcium and magnesium ions, remain in a dispersed condition, almost impermeable
to water. A dispersed soil is extremely sticky when wet, tends to crust, and becomes
very hard and cloddy when dry. An SAR value of 15 or greater indicates that an excess
of sodium will be adsorbed by the soil clay particles and severely restrict infiltration.
Montmorillionite, vermiculite, illite, and mica-derived clays are more sensitive to
sodium than other clays and could develop problems if the SAR is greater than 5.

If runoff contains high levels of sodium in relation to calcium and magnesium, it
may also present problems in the future. You can add gypsum (calcium sulfate)
to the soil to free the sodium and allow it to be leached from the soil.

m  Depth of soil used for infiltration treatment must be a minimum of 18 inches,
except for designed, vegetated infiltration facilities with an active root zone, such
as bioinfiltration swales.

m  The organic matter content of the treatment soil (ASTM D 2974) can increase the
sorptive capacity of the soil for some pollutants. The site professional should evaluate
whether the organic matter content is sufficient for control of the target pollutant(s).
The minimum organic content is 1.0 percent.

m Do not use waste fill materials as infiltration soil media, nor should you place such
media over uncontrolled or nonengineered fill soils.

m  Use engineered soils to meet the design criteria in this chapter and the runoff
treatment targets in Table 3-1. (See Soil Amendments in Chapter 5.)
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SSC 8 - Cold Climate and Impacts of Roadway Deicers

m  For cold climate design criteria (snowmelt/ice impacts), refer to the D. Caraco and
R. Claytor document, Stormwater BMP Design Supplement for Cold Climates, U.S. EPA,
December 1997.

m  Consider the potential impact of roadway deicers on potable water wells in the siting
determination. Implement mitigation measures if infiltration of roadway deicers can
cause a violation of groundwater quality standards. For assistance, contact region or
HQ hydraulics staff.

Infiltration Facility Site Suitability Criteria Flowchart per HRM Section 4-5.
Is the facility located: - .
-20 feet downslope and/or Perform a geotechnl.cal ana]y&g that
100 ft upslope of buildings, and ——Yes—> evaluates structural snte_stablllty_lssues
-50 feet or more behind the top (see SSC 1 for more information).
of slopes steeper than 15%7?
I
Nvo Does the geotechnical report No_» Site is not
Is the facility at least 100 feet ] support locating a facility at this | "° suitable.
from drinking water wells, septic location?
tanks orgi:(aln flillqs,dapcli(_sprlngs o Site is not
used for public drinking I suitable.
supplies?
\
No
v
IS Is the facility upgradient of Facility must Can facility be
IS drinking water supplies AND L Ves » comply with designed to comply
C within the 1-, 5-, and 10-year WAC 246-290- with WAC 246-290-
- time travel zone? 135. 135? No
|
1 No Yes |
g
Are roadway deicers or Consider Can additional Site is not
herbicides likely presentinthe | Yes—»  additional | » setbacksbe | No»> ;
. suitable.
influent? setbacks. accommodated?
\
No Yes
y L Move or adjust
Is facility located at least 20 feet facility to Can additional Site is not
from a native growth protection ——No—» 4 —> setbacks be -No»>| .
provide 20-foot suitable.
easement? accommodated?
| setback.
Yes i Yes |
v .
Is facility located at least 5 feet MO;Iaeci?i; ag)just Can additional Site is not
from property line and vegetated——No—> ciity —> setbacks be -No»| .
provide 5-foot suitable.
buffer? accommodated?
‘ setback.
Yes Yes
i A 4
Goto SSC 2
(next page).
Figure 4-12 Soil Suitability Criteria 1 Flow Chart.
Page 4-32 WSDOT Highway Runoff Manual M 31-16.04

April 2014



Chapter 4

Hydrologic Analysis

Siting facility at this location
is not recommended.

Site is not recommended.

Line side slopes with
impervious liner or at least
18" of treatment soil.

Site is not suitable.

Consult local jurisdiction for
applicable pretreatment
requirements.

)

Can pretreatment
requirements be met?

Site is not suitable.

Does facility cause any adverse affects to
building foundations, parking lots, or Yes——»
sloping sites?
\
No
S v
S Is facility located on or upgradient of a
C . . Yes——»
) contaminated site?
2 |
No
Is the bottom of the pond engineered of
o : Yes——»
low-permeability soils?
\
- No
= v
Will the facility cause a violation of Ecology
Water Quality Standards for groundwater Yes —— »
2 (WAC 173-200)?
|
¢ No
3 v
Is the site located in an aquifer-sensitive
area, a sole source aquifer, or wellhead Yes——»
protection zone?
Site is not suitable. <«No—
No
Yes ‘
. A
Is the bottom of the facility > 5 feet above No Site is unsuitable unless there is a
the seasonal high water depth, bedrock, | separation of at least 3 feet and an
hardpan, or other low-permeability layer? overflow or by-pass structure is
S provided to prevent overtopping and
S meet SSC provided in this section.
c |
4 Yes .
Is separation > 3 feet and  No»
other criteria met?
Goto SSC 5 J
<+«—Yes
(next page).
Figure 4-13 Soil Suitability Criteria 2-4 Flow Chart.
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Is this a runoff treatment only facility in Is the short-term infiltration rate < 9.0
E. WA or W. WA Ves inches per hour as calculated using the
o OR “Detailed Approach” with a value of 1.0
a combination runoff treatment and flow J for CFsiubio per Section 4-5.3.1?
control facility in E. WA or W. WA ‘
OR No
S a flow control infiltration only facility in y
s E. WA? Is the long-term infiltration rate < 3.0
C Yes inches per hour
- | AND
5 Nf The receptor is not a sole source aquifer
. - AND
Site is for infiltration flow Do the soil characteristics meet SSC 7?
control facility in W. WA — ‘
go to SSC 8. No
v
Yes .
— Can soil amendments be
added to meet SSC 7?
Yes T
No
h 4
Site is not suitable for runoff
. treatment.
A \ 4
v
No Is the site in E. WA? Is this a combination runoff
treatment/flow control
| Y(‘as facility?
v
Can the site infiltrate the 91st Can the pond YeSJ—No
percentile, 24-hour storm completely drain in J l
within 36 hpurs after thf storm 72 hours? Is the site in Site is not
2 begins (W. WA ‘ E. WA? W suitable.
C ‘ No
- No ‘ No LYes
6 L Goto
i Yes J SSC 8.
Site is not Site is not
suitable. suitable. Can the pond
completely drain in
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] ¢—N0 Yesj
Goto SSC 7 Site is not Goto
(next page). suitable. sSsc 8.
Figure 4-14 Soil Suitability Criteria 5-6 Flow Chart.
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Is the cation exchange capacity (CEC) of Can the addition of organic matter,
the soil > 5 milliequivalents CEC/100 grams No——» such as compost or wood chips,
of dry soil per USEPA Method 90817 increase the CEC to > 5
\
Yes No
Yes .
S Site is not suitable for
S l treatment.
C A 4
; Is the suitable soil depth > 18 inches?
No
i Site is not suitable except for
Can suitable soil depth be . f.fles[gnefd, };'e'getatgg
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> Soil >1%7 ——No | Site is not suitable.
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' USEPA, Dec. 1997.
[
v
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]
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Figure 4-15 Soil Suitability Criteria 7-8 Flow Chart.
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