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0 Introduction

1.1 PURPOSE

'The purpose of this Clark County Stormwater Manual (SWM) is to identify
stormwater management requirements for new development and redevelop-
ment projects in Clark County, in accordance with Clark County Code (CCC)
Chapter 40.385. These requirements safeguard public health, safety, and welfare
by protecting the quality of surface water and groundwater for drinking water
supply, recreation, fishing, and other beneficial uses through application of best
management practices (BMPs) for stormwater management and erosion control.

1.2 RELATIONSHIP TO THE STORMWATER MANAGEMENT
MANUAL FOR WESTERN WASHINGTON (SMMWW)

Clark County’s National Pollutant Discharge Elimination System (NPDES)
Phase I permit identifies stormwater management requirements for

Clark County. One of the requirements is that the County must adopt

the Stormwater Management Manual for Western Washington (SMMWW;

Department of Ecology 2005) or an equivalent. The County has elected
to adopt the SMMWW.

Local jurisdictions may modify or add to the SMMWW requirements, as long
as the requirements are equivalent to or stricter than the SMMWW require-
ments. This Clark County SWM identifies these county-specific modifications
and additions. It does not repeat the content of the SMMWW, so both manuals
must be consulted. It does, however, direct the user to the relevant sections of

the SMMWW.

Where portions of the Clark County ‘ The SMMWW (Volume |,
SWM and SMMWW conflict, the :

requirements in the Clark County

SWM apply. description of the relationship

Section 1.6) provides a detailed

Where provisions of the Clark County of the SMMWW to other state

SWM conflict with other Clark County and federal requirements‘
Code, state, or federal requirements,
the more stringent provisions apply.

1-1



. INTRODUCTION

1.3 GENERAL APPLICABILITY

All new development and redevelopment projects in Clark County, as defined below,
are subject to the requirements of this manual.

* New development: Land-disturbing activities, including Class IV General Forest
Practices that are conversions from timber land to other uses; construction or installa-
tion of a building or other structure; creation of impervious surfaces; and subdivision,
short subdivisions, and binding site plans, as defined and applied in Chapter 58.17 of
the Revised Code of Washington (RCW). Projects meeting the definition of redevel-
opment are not considered to be new development.

* Redevelopment: On a site that is already substantially developed (i.e., has 35 percent
or more of existing impervious surface coverage), the creation or addition of imper-
vious surfaces; the expansion of a building footprint or addition or replacement of
a structure; construction, installation, or expansion of a building or other structure;
replacement of impervious surface that is not part of a routine maintenance activity;
and land-disturbing activities.

W Infill projects (as defined in CCC section 40.260.110) are a type of new development

or redevelopment.

* Road-related development: Land-disturbing @® Chapter 2
activity where the sole objective is the develop- :
ment or redevelopment of roads, sidewalks, and
bike lanes. © requirements that

identifies the specific

. . ) . apply to various types
* Drainage projects: Excavation or construction of PPY P

pipes, culverts, channels, embankments, or other . of projects, as well as
flow-altering structures in any stream, stormwater
facility, or wetland in Clark County.

exemptions from

the requirements.

> County road-related development and drainage

projects are not subject to Chapter 10 of this manual
(Financial Guarantees).

1.4 HOW THIS MANUAL IS ORGANIZED

* Chapter 2: The SMMWW identifies 10 minimum requirements for stormwater
management. Chapter 2 of this manual describes how to identify which of the
minimum requirements apply to a specific project in Clark County. It then tells how
to meet those applicable minimum requirements by using the appropriate sections of
the SMMWW and/or other chapters of this Clark County SWM that supersede or
supplement the SMMWW.
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@ Minimum Requirements

2.1 INTRODUCTION
This chapter provides the following information:

* Section 2.2: How to identify which minimum requirements apply to a
project.

* Section 2.3: How to meet the applicable minimum requirements by using
the appropriate sections of the Stormwater Management Manual for
Western Washington (SMMWW) and/or other sections of this Clark
County SWM.

* Section 2.4: Exemptions to the minimum requirements.

W All new development and redevelopment projects are subject to the applicable
minimum requirements in this chapter.

@ Clark County also has other requirements that

are not included under the minimum requirements.

They are identified in:

* Chapter 8 (Conveyance Systems)

¢ Chapter 9 (Offsite Analysis and Mitigation)
* Chapter 10 (Financial Guarantees)

* Chapter || (Additional Requirements)

2-1
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2.2 HOW TO IDENTIFY APPLICABLE MINIMUM
REQUIREMENTS

The SMMWW (Volume I, Section 2.5) identifies 10 minimum requirements for
stormwater management, which apply to projects in Clark County. These minimum
requirements are:

1. Preparation of Stormwater Site Plans

2. Construction Stormwater Pollution Prevention

3. Source Control of Pollution

4. Preservation of Natural Drainage Systems and Outfalls
5. Onsite Stormwater Management

6. Runoff Treatment

7. Flow Control

8. Wetlands Protection

9. Basin/Watershed Planning

10. Operation and Maintenance

Not all of the minimum requirements apply to every project; the applicability varies,
depending on the project type, size, and location. To determine which requirements
apply to a specific project, consult Figure 2-1 (for urban new developments) or
Figure 2-2 (for urban redevelopments), or the Rural Properties section for rural
projects. !

! Figures 2-1 and 2-2 are adapted from Volume I, Section 2.4 of the SMMWW, which also gives a
written description of how the minimum requirements apply to various types and sizes of projects.



MINIMUM REQUIREMENTS .

Rural Properties

All rural new development and re-development shall comply with the following:

a. Minimum Requirement #2 and Section 40.385.030.

b. New development and redevelopment that adds or replaces impervious area

of greater than two thousand (2,000) square feet and less than five percent

(5%) of a site, or is land disturbing activity greater than seven thousand (7,000)
square feet are subject to the minimum requirements dependent on site-specific
characteristics.

1) Minimum requirements No. 1 through No. 5 shall apply if the project meets
all of the following criteria:
(a) Is outside of habitat or wetland areas or their buffers; and,
(b) Does not generate runoff in channelized flow or discharge directly or
indirectly to the county’s storm sewer system; and,
(c) Is not located in, or discharge onto steep slope hazard areas or landslide
hazard areas as designated in Section 40.430.010.

2) Projects not meeting all the criteria in Section 40.385.020.A.5.b.(1) shall be
subject to minimum requirements No. 1 through No. 10.

. New development and redevelopment that adds impervious area of greater than
two thousand (2,000) square feet and that is more than five percent (5%) of a
site shall comply with minimum requirements No. 1 through No. 10 for the new
impervious surface.

. An off-site analysis as described in the Stormwater Manual, unless exempted by

Section 40.385.010(C)(4).

. The county may allow the Minimum Requirements to be met for an equivalent
(flow and pollution characteristics) area within the same site. For public road
projects, the equivalent area does not have to be within the same project limits
but must drain to the same receiving water. For frontage improvements required
within the public right-of-way, the equivalent area must be immediately adjacent
to the site.

2-5



. MINIMUM REQUIREMENTS

2-6

2.3 HOW TO MEET THE MINIMUM REQUIREMENTS

After determining which minimum requirements apply to a specific project, refer to the
relevant requirements (1 through 10) below to determine how to meet each requirement.

In some cases (e.g., for Minimum Requirements 4 and 5), it is necessary to consult

Volume I, Section 2.5 of the SMMWW as a starting point.
'This is indicated by the symbol

In other cases (e.g., for Minimum Requirements 1,2, and 3 ), the Clark County SWM
or other Clark County documents supersede/replace the SMMWW and should be con-
sulted as the starting point.

'This is indicated by the symbol

» The Clark County SWM sometimes refers to other sections of the SMMWW (besides Section
2.5) that provide additional information and direction. Those cross-references are identified
in the relevant chapters of the Clark County SWM.

I. Preparation of Stormwater Site Plans

Consult Chapter 3 (Submittals) of this manual to fulfill Minimum

Requirement 1.

2. Construction Stormwater Pollution Prevention

Consult Chapter 7 (Construction Stormwater Pollution Prevention Plans) of
this manual to fulfill Minimum Requirement 2. (Chapter 7 replaces Section
2.5.2 of the SMMWW.)

Also consult Chapter 3, Section 3.5 of this manual for requirements
regarding submittal of a construction stormwater pollution prevention plan.

3. Source Control of Pollution

Consult Clark County Code Chapter 13.26A and the County’s

Stormwater Pollution Control Manual to fulfill Minimum Requirement 3.

4. Preservation of Natural Drainage Systems and Outfalls

Consult Section 2.5.4 of the SMMWW to fulfill Minimum Requirement 4.
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5. Onsite Stormwater Management

Consult Section 2.5.5 of the SMMWW to fulfill Minimum Requirement 5.

SEREH Also consult Chapter 4 (Low Impact Development) of this manual to identify
low-impact BMPs that can be considered for onsite stormwater management,

in addition to the BMPs identified in the SMMWW.

> Clark County requires the following low-impact BMPs to be used where feasible:
* Dispersion and soil quality BMPs describe in Volume V, Chapter 5 Section 5.3.1
of the SMIMWW.

* Roof downspout BMPs described in Volume I1I, Chapter 3 of the SMMWW.

6. Runoff Treatment

Consult Section 2.5.6 of the SMMWW to fulfill Minimum Requirement 6.

In addition to the SMMWW requirements, consult Chapter 5 (Hydrologic
Analysis) of this manual concerning the use of single-event hydrologic models
for designing water quality facilities in Clark County.

7. Flow Control

Consult Section 2.5.7 of the SMMWW to fulfill Minimum Requirement 7.

In addition to the SMMWW requirements, consult Chapter 5 (Hydrologic
Analysis) of this manual for information on the use of the Western Washington
Hydrology Model (WWHM) in Clark County and a step-by-step process for
using existing detention facilities that were previously designed using single-
event models.

Also consult Chapter 6 (Design Methodology for Stormwater Infiltration
Facilities) of this manual for infiltration requirements in Clark County.
Although the County requires the use of either the simplified or detailed
approaches when designing infiltration systems (as described in Volume 111,
Section 3.3 of the SMMWW), the methods in Chapter 6 must be used to
determine the design infiltration rate.

8.Wetlands Protection

Consult Section 2.5.8 of the SMMWW to fulfill Minimum Requirement 8.

In addition to the SMMWW requirements, consult Chapter 11 of this manual
and Clark County Code 40.450 for additional information relating to this

requirement.

2-7
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9. Basin/Watershed Planning

Consult Section 2.5.9 of the SMMWW to fulfill Minimum Requirement 9.

Also consult:

Clark County Code Section 40.385, which contains additional basin planning

and regional stormwater facility requirements.

Clark County Clean Water Program (360-387-6118, extension 4345), which

can provide a list of basin plans that have been adopted.

10. Operation and Maintenance

Consult Clark County’s Stormwater Facility Maintenance Manual (Clark
County 2008) to fulfill Minimum Requirement 10.

2.4 EXEMPTIONS FROM THE MINIMUM REQUIREMENTS

Total Exemptions

'The following activities are exempt from Clark County Code Chapter 40.385 and
the Clark County SWM. Other state and federal requirements may apply.

* Forest practices regulated under Title 222 of the Washington Administrative
Code (WAC), except Class IV General Forest Practices that are conversions
from timber land to other uses.

* Construction of agricultural buildings or other impervious surfaces for carrying
out agricultural activities; provided that no stormwater is released from the site
directly or indirectly to the county’s stormwater conveyance system.

* Normal landscape maintenance activities and gardening.
* The following road maintenance practices:
— Pothole and square cut patching

— Overlaying existing asphalt or concrete pavement without expanding the area
of coverage

— Shoulder grading

— Regrading/reshaping drainage systems

— Crack sealing

— Resurfacing with in-kind material without expanding the road prism

— Vegetation management

2-8
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Partial Exemptions

* The construction of single-family homes, duplexes, and their accessory structures are
exempt from minimum requirements 6 through 10, provided the following conditions

are met:

— The project site is included in a stormwater plan previously approved by the
county.

— The stormwater plan provides for water quality and detention or retention of
runoff from residential lots.

* Drainage projects that do not create new underground injection control wells are
exempt from Minimum Requirement 6 (Runoft Treatment), and the responsible
official may waive all or parts of Minimum Requirement 1 (Preparation of a Site
Stormwater Plan) if the project meets other applicable requirements of this chapter.

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

* New development and redevelopment that meet the criteria in Appendix I-E (Flow
Control-Exempt Surface Waters) of the SMMWW and all of the following criteria

are exempt from Minimum Requirement 7 (Flow Control):

— Project meets the exemption requirements (described in Volume I, Section 2.5.7

of the SMMWW) for discharges to one of the following water bodies:

- Columbia River

- Lake River

- Lewis River, downstream of the confluence with Quartz Creek

- Lewis River, East Fork, downstream of the confluence with Big Tree Creek

- Vancouver Lake

— Runoff is treated in accordance with Minimum Requirement 6 (Runoff

Treatment) and CCC Section 40.385.020(B).

— The discharge structure is designed to avoid erosion during all storms up to the
100-year storm.

— If an existing discharge structure is used, the discharge structure and conveyance
system leading to the discharge must have adequate capacity to meet the
requirements of Chapter 8 (Conveyance Systems) of this manual.

2-9
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. * New development and redevelopment are exempt from Minimum Requirement 8
(Wetlands Protection), provided that:

. — The project does not change the rate, volume, duration, or location of discharges
to and from the project site (e.g., where existing impervious surface is replaced
with other impervious surface having similar runoff-generating characteristics, or

: where pipe/ditch modifications do not change existing discharge characteristics),
. or

: — The project discharges to a slope wetland or riverine wetland where no depres-

: sional characteristics exist, or

: — The project meets the land cover percentage requirements for full dispersion in

. accordance to SMMWW or this manual for flow control, or

. — The county determines, based on information in the preliminary stormwater plan

or information submitted for wetland review per CCC 40.450, that the proposed
project will not degrade wetland function.
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9 Submittals

3.1 INTRODUCTION
This chapter provides the following information:
* Section 3.2: How to prepare and submit a preliminary stormwater plan.
* Section 3.3: How to prepare and submit a final stormwater plan.
* Section 3.4: How to make changes to a stormwater plan.

* Section 3.5: How to prepare and submit a construction stormwater
pollution prevention plan.

W This chapter fulfills Minimum Requirement 1 (Preparation of Stormwater
Site Plans)

3.2 PRELIMINARY STORMWATER PLAN

Purpose

In accordance with Minimum Requirement 1, a preliminary stormwater plan
is required for all new development and redevelopment projects that are not
exempted from all minimum requirements (as described in Chapter 2, Section
2.4).'The purpose of the preliminary stormwater plan is to allow Clark County
to determine whether a proposal will meet the requirements of Clark County
Code Chapter 40.385.

'The preliminary stormwater plan submittal shall consist of:
1) A preliminary development plan.

2) A preliminary technical information report (TIR) prepared in the standard-
ized format described in the sections below.

'The preliminary stormwater plan shall identify how stormwater runoff that
originates on the site or flows through the site is currently controlled and how
this will change with the proposed development or redevelopment project. If
the site is within the region covered by a basin plan, the information needed in
the preliminary stormwater plan may be reduced.

3-1
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'The project engineer shall include a statement that all the required information is
included in the preliminary stormwater plan and that the proposed stormwater facilities
are feasible. All plans, studies, and reports that are part of the preliminary and final
stormwater plans shall be signed and dated by the registered soil scientist and the
professional civil engineer(s) (registered in the state of Washington) responsible for
preparation of the report.

'The preliminary stormwater plan shall be submitted with the land use application.

Modification of Content Requirements

'The responsible official may waive in writing some or all of the content requirements in
the preliminary stormwater plan if:

* 'The development project is included in an approved final stormwater plan that meets
the requirements of this chapter; or

* A basin plan exists that makes some of the information irrelevant.

'The waiver of some or the entire preliminary stormwater plan does not relieve the appli-
cant of the requirement to prepare a final stormwater plan.

Preliminary Development Plan

'The preliminary development plan shall consist of 22-inch x 34-inch or 24-inch x
36-inch drawings for existing and proposed conditions. The preliminary development
plan shall show the character of the existing site and proposed features, including but
not limited to:

1. Existing and proposed property boundaries, easements, and rights-of-way.

2. Existing and proposed contours with a 2-foot maximum contour interval, unless the
responsible official determines a lesser interval is sufficient to show drainage patterns
and basin boundaries.

3. Oftsite areas contributing runoft to the site.

4. Natural and manmade drainage features adjacent to the site, including existing and
proposed (if known) stormwater facilities.

5. Existing onsite water wells, known agricultural drain tiles, areas of potential slope
instability, structures, utilities, and septic tanks and drain fields.

6. Location of the 100-year floodplain and floodways and shoreline management area
limits on the site.
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Section A - Project Overview

Provide the information from the preliminary TIR, with the following additional
elements:

1. Reference the conceptual design proposed in the preliminary stormwater plan.

2. Identify revisions to the conceptual design contained within the final engineering

plans.

Section B = Minimum Requirements

Provide the information from Section B of the preliminary TIR, revised as neces-
sary for the final design. Confirm the applicable minimum requirements identified in
the preliminary TIR. For land-disturbing activities where minimum requirements 1
through 10 must be met, provide the required information listed in Section B of the
preliminary TIR, revised to reflect the final design.

Section C = Soils Evaluation

See the preliminary TIR requirements in Section 3.2.

Section D - Source Control

See the preliminary TIR requirements in Section 3.2.

Section E - Onsite Stormwater Management BMPs

Provide the information from the preliminary TIR, with the following additional
elements:

1. Reference the conceptual design proposed in the preliminary stormwater plan.

2. Identify revisions to the conceptual design contained within the final engineering

plans.
3. For bioretention systems, provide the following:
a. 'The proposed soil matrix for the facility.
b. The planting plan, listing proposed plant types and locations.
c. Detail drawings, including the following:
— If an underdrain is used, show drain rock, pipe, and filter fabric specifications.

— All stormwater piping associated with the facility, including catch basin, pipe
materials, sizes, slopes, and invert elevations.

— Rain garden width, length, side slopes, and maximum design water depth.
— Irrigation system, if installed.

— Designs for any retaining walls proposed. Structural walls shall meet county
building permit requirements.
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4.

For porous pavements, provide the following:

a. Supporting design calculations showing adequate infiltration rates to accommo-
date flows from all impervious surfaces directed onto any porous pavement.

b. Geotextile specification.
c. Base material gradation.
d. Asphalt mix design and void calculations.
e. Acceptance test procedures.
f. Detail drawings, including the following:
— Geotextile
— Base material

— Asphalt layer

For reversed slope sidewalks, show the following:

— Details on the planting plan for any areas receiving water from reversed slope
sidewalks.

Describe how the project will fully implement required BMP T5.13, Soil Quality and
Depth. Clark County and the Washington Department of Ecology recommend using

guidelines at http://www.soilsforsalmon.org to develop the soil management plan.

Section F — Runoff Treatment Analysis and Design

For land-disturbing activities where the thresholds within Minimum Requirement 6

indicate that runoff treatment facilities are required, provide the information from the

preliminary TIR, with the following additional elements:

1.

Reference the conceptual runoft treatment design proposed in the preliminary
stormwater plan.

Identify revisions to the conceptual runoff treatment design contained in the pre-
liminary stormwater plan.

. Complete a detailed analysis and design of all proposed runoft treatment system

elements, in accordance with CCC Section 40.385.020(B) and Volume V of the
SMMWW. Reference runoff treatment system elements to labeled points shown on
the site location map or final development plan.

Include and reference all computations, equations, charts, nomographs, detail draw-
ings, and other tabular or graphic aids used to design water quality system elements
in the technical appendix.

Summarize the results of the runoft treatment design, and describe how the pro-

posed design meets the requirements of CCC Chapter 40.385 and the SMMWW.
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6 Low Impact Development

4.1 INTRODUCTION

'This chapter provides information about the use of low impact development
(LID) best management practices (BMPs) in new development and redevelop-
ment, with the goal of reducing runoft and improving the quality of surface
water and groundwater. While LID BMPs are not required, their use contrib-
utes to achieving the water quality goal, sustainability vision, and environmental
framework plan policy of the county’s Comprehensive Growth Management
Plan (Clark County 2005) and helps meet Minimum Requirement 5. This
chapter includes:

¢ Section 4.2: LID Design Guidelines
* Section 4.3: LID Operations and Maintenance

B> This chapter relates to Minimum Requirement 5 (Onsite Stormwater Management).
1t identifies low impact BMPs that can be considered for onsite stormwater man-
agement, in addition to the BMPs identified in Volume V of the Stormwater
Management Manual for Western Washington (SMMWW ).

Credits
Through the use of LID BMPs identified in this chapter, runoft treatment

and flow control facilities required under Minimum Requirement 6 (Runoff
Treatment) and Minimum Requirement 7 (Flow Control) may be reduced in
size. Runoft treatment/flow control facility credits for LID BMPs are described
in Volume III, Appendix B of the SMMWW and in the design standards of
this chapter.

LID Practices

'The BMPs listed in this chapter are intended to mitigate the impacts associated
with surface water runoft generated from roads, driveways, rooftops, and other
forms of impervious surfaces. Individual LID BMPs can be used to manage runoff
from specific areas or distributed throughout a development to manage runoff
where possible. However, LID BMPs are only a part of the low impact develop-
ment practice. LID BMPs and the general construction layout should be used in
concert with a site’s natural features to result in a planned low impact development.
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Planned low impact developments preserve and use a site’s natural features such as
open spaces, robust native vegetation, natural depressions, wetlands, and other areas
that naturally use runoft. Natural features are preserved through the use of sustain-
able construction practices such as clustered lots, narrower streets, and loops instead
of cul-de-sacs. Preserving natural features first, LID BMPs are then integrated into
the development of the site to further use and return runoff to the environment natu-
rally. The Puget Sound Action Team has recommended that developments defined as
planned low impact developments be designed to reduce conventionally sized deten-
tion ponds by at least 40 to 80 percent (PSAT and WSU 2005). This reduction greatly

reduces the reliance on traditional flow control and treatment facilities.

Planned low impact development is the preferred stormwater management practice,
tollowed by the use of distributed individual LID BMPs. In addition, other stormwater
management BMPs are available to help reach the goal of sustainable stormwater
management.

'The BMPs and practices in the SMMWW are approved for use in Clark County.

Specific onsite BMPs are found in Volume V Chapter 5 of the SMMWW and include
the following:

* Downspout dispersion

* Concentrated flow dispersion

* Sheet flow dispersion

* Post-construction soil quality and depth
* Preserving natural vegetation

* Better site design

* Full dispersion

In addition, the following L.ID BMPs are described in Section 4.2 of this Clark County
Stormwater Manual (SWM):

* Bioretention facilities such as rain gardens, stormwater infiltration planters, and
curb extensions

* Porous pavements

* Reverse sloped sidewalks
* Rain barrels

* Green roofs

* Dispersion onto pasture and cropland





























































































