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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 40.380. 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

: 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,

Section |.6) provides a detailed

the more stringent provisions apply.
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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 @ Chapter2
activity where the sole objective is the development S .
or redevelopment of roads, sidewalks, and bike lanes. identifies the specific

. . . . requirements that
* Drainage projects: Excavation or construction of

pipes, culverts, channels, embankments, or other apply to various types
flow-altering structures in any stream, stormwater
facility, or wetland in Clark County.

of projects, as well as

exemptions from
» County road-related development and drainage

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

the requirements.

* Large parcels: A project qualifies as a large parcel if all of the following conditions
apply:

— 'The property’s main use is residential, parks or other open spaces, timber, or com-
mercial agricultural.

— Stormwater runoft from the project area (new and replaced hard surfaces) is dis-
persed onsite or infiltrated.

— 'The parcel is a minimum of 21,780 square feet (%2 acre) in size.

— 'The amount of existing and proposed hard surfaces on the site will be less than or
equal to 35 percent of the total site area.
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INTRODUCTION ‘

In Clark County, large parcels (as defined above) can use a simplified process to meet
stormwater management requirements. Appendix A describes that process and provides
a Large Parcel Stormwater Plan form that can be used. It is not necessary to consult any
other chapters of this manual for large parcels.

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.

* Chapters 3 through 7 contain the information that supersedes or supplements the
SWWMM in regard to the 10 minimum requirements, as identified in Chapter 2.

* Chapters 8-11 identify Clark County requirements that are in addition to the 10
minimum requirements.
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THE IMPORTANCE OF STORMWATER MANAGEMENT

The Water Cycle

The earth's water continuously circulates from
the atmosphere to the land, from there into .rhe Natu ral water Cycle
groundwater and surface water, and then back
to the atmosphere. This is called the water
cycle, or hydrologic cycle, and is key

to understanding stormwater impacts.

In natural (undeveloped) conditions, rainfall
infitrates slowly into the ground. Natural
biologic processes cleanse the water as it
moves through vegetation and soil and into
groundwater. Because most rainstorms are not
large enough to fully saturate the soil, only a
small percentage of rainwater flows over the
surface as runoff.What does become runoff
usually travels in a slow, meandering pace.
Particles and sediments settle out along the

way, ridding the water of impurities before it
flows into rivers and streams.

The Effects of Development

Development drastically alters the natural water cycle. Impervious surfaces such as buildings, roads, parking lots, and
sidewalks prevent rain from soaking into the ground. There is less vegetation to soak up, store, and evaporate water.
The natural soil structure is lost as a result of grading and compaction during construction. As a result, stormwater
runoff greatly increases, flowing over land surfaces or through conveyance systems (such as pipes and ditches) into
rivers and streams.

This alteration of the water cycle can have significant nega- * Impervious surfaces retain heat, which increases
tive effects on surface water and groundwater; causing runoff temperature during warm weather. This
harm to fish and wildlife, drinking water supplies, property; in turn raises the temperature of the receiving
recreation, and other beneficial uses. waters, with negative impacts on aquatic life.

* Increased runoff volume and speed cause flooding and * Stormwater runoff picks up olil, fertilizers and
erosion and destroy natural habitat in rivers and streams. pesticides, metals, chemicals, sediments, bacteria,

trash and debris, and other pollutants and carries
* Because less water infiltrates into the ground, less ground- . :
. > them into rivers and streams.
water recharge occurs. This reduces drinking water and
irrigation supplies and also reduces base flows in streams,

which is harmful to fish and aquatic organisms.
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Mitigation through Stormwater Management

Stormwater management reduces stormwater runoff volume, speed, and pollutants so new development and
redevelopment maintain a better balance with the natural water cycle. This is achieved through the following
basic approaches.

* Source control best management prac-
tices (BMPs) prevent stormwater from
coming into contact with pollutants in the
first place. Examples include sweeping photo to
(instead of hosing) water to clean an area, come
and covering oily parts and equipment
with a tarp. Source control BMPs are a
cost-effective way to reduce pollutants
in stormwater and should therefore be a

first consideration in all projects.

* Treatment BMPs reduce pollutant loads and
concentrations in stormwater runoff through
physical, biological, and chemical removal mecha-
nisms. Examples include biofiltration, dispersion,

photo to constructed wetlands, and proprietary filter

come systems. These BMPs can accomplish significant
levels of pollutant load reductions if properly
designed and maintained.

* Flow control BMPs detain, retain, or infiltrate
stormwater runoff to control the flow rate, fre-
quency, duration, and volume of runoff leaving the

site. Examples include detention ponds, infiltration

photo to
come

systems, and constructed wetlands.
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Low impact stormwater approaches emphasize capturing, treating, and infiltrating
stormwater at the source. Techniques are used that mimic natural processes by allowing
stormwater to slowly soak into the ground or filter through vegetation—for example,
porous pavement, rain gardens and infiltration planters, and green roofs. In addition, design
and construction methods can be employed to preserve and take advantage of the site's
natural feaures, such as open spaces, native vegetation, natural depressions, and wetlands. This
approach—also known as low impact development—provides multiple environmental, aes-

thetic, and cost benefits in addition to stormwater management.
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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. Large parcels, as defined in Section 1.3
of this manual, can use the simplified process described in Appendix A to meet the
minimum requirements instead of using the process described 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.

2.

8.

9.

Preparation of Stormwater Site Plans
Construction Stormwater Pollution Prevention
Source Control of Pollution

Preservation of Natural Drainage Systems and Outfalls

. Onsite Stormwater Management

Runoff Treatment
Flow Control
Wetlands Protection

Basin/Watershed Planning

10. Operation and Maintenance

Not all of the minimal 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 new development) or Figure 2-2

(for redevelopment). '

1

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.



B FIGURE 2-1. New Development Flow Chart

MINIMUM REQUIREMENTS ‘

Start Here
X

Is the project included in an existing approved stormwater plan?

Does the stormwater plan provide for detention or retention of runoff from residential lots?

NO to both

J U

YES to both

[

Does the site have
35% or more existing
impervious coverage!

NO

Does the project

add 5,000 square

feet or more of new
impervious surfaces?

YES

All Minimum Requirements
(#1 — #10) apply to the
new impervious surfaces
AND converted pervious
surfaces.

YES

NO

YES

See Redevelopment
Minimum Requirements
Flow Chart (Figure 2-2).

Does the project convert
3/4 acres or more of

native vegetation to lawn

or landscaped areas, or
convert 2.5 acres or more
of native vegetation pasture!

Minimum Requirements
#1through #5 apply to

the new AND replaced
impervious surfaces
AND the land disturbed.

NO

YES

YES

\

Minimum Requirements
#1through #5 apply to

the new AND replaced
impervious surfaces
AND the land disturbed.

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

NO

v

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

or more!

NO

See Minimum
Requirement #2,
Construction Stormwater
Pollution Prevention.
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M FIGURE 2-2. Redevelopment Flow Chart

Start Here
X

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

OR Does the area of land-disrutbing activity total 7,000 feet or more!

YES to either J k NO to both

surfaces AND the land disturbed.

Minimum Requirements #Ithrough #5 apply
to the new AND replaced impervious

Prevention.

Apply Minimum Requirement #2,
Construction Stormwater Pollution

lNext Question

OR Convert 2.5 acres or more of native vegetation pasture!

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

OR Convert 3/4 acres or more of native vegetation to lawn or landscaped areas!

lYES

to the new impervious surfaces AND
converted pervious surfaces.

Minimum Requirements (#| — #10) apply

Next Question .

NOl

4

YES

Is this a road-related
development project!?

D,

c

Does the project add 5,000 square feet or more of new impervious surfaces’

YES

NO

v

NO

surfaces within the project limits!

Do new impervious surfaces add 50%
or more to the existing impervious

YES lNO

No additional requirements

Is the total of the 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 tax assessment
valuation of the existing site improvements?

¢ J YES

NO

N

y

No additional requirements

\_ > Minimum Requirements #lthrough #10 apply to the
new AND replaced impervious surfaces.
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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

consulted as the starting point.

'This is indicated by the symbol

W 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.

|. 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.

GHA®N 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.

B Clark County requires the following low-impact BMPs to be used where feasible:
* Dispersion and soil quality BMPs described in Volume V; Chapter 5 of the SMIMWW.
* Roof downspout BMPs described in Volume 111, 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 III,
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.

2-6
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9. Basin/Watershed Planning

YV Consult Section 2.5.9 of the SMM to fulfill Minimum Requirement 9.
[ SMMWW ] WW q
Also consult:

Clark County Code Section 40.380, 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 40.380 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.

* Commercial agricultural practices involving working the land for production.
However, the conversion from timberland to agriculture and the construction of
new impervious surfaces are not exempt. To be exempt, agricultural uses must
occur on property that is either:

— Participating in a current use assessment classification for agricultural land
pursuant to Chapter 84.34 of the Revised Code of Washington (RCW) or is

eligible for such current use assessment classification, or

— Conducted under a farm management plan approved by the Clark
Conservation District.

* 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

2-7
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— Shoulder grading

— Regrading/reshaping drainage systems

— Crack sealing

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

- Vegetation management

Partial Exemptions

* The construction of single-family homes, duplexes, and their accessory structures are
exempt from minimum requirements 6 through 11, 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 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 runoft 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

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

Treatment) and CCC Section 40.380.020(B).
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— 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.

* Infill and redevelopment projects are exempt from the 0.1 cubic feet per second (cfs)
flow increase threshold contained in Minimum Requirement 7 (Flow Control).

* 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.

2-9






CLARK COUNTY STORMWATER MANUAL 2008

g 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 40.380.

'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.
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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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7. Existing water resource features on and adjacent to the site, including streams, wet-
lands, springs, sinks, and stormwater facilities.

8. Existing and proposed drainage flow routes for each threshold discharge area

(TDA) to and from the site, including bypass flows.

9. Proposed location of structural source control BMPs implemented in accordance
with Minimum Requirement 3 (Source Control of Pollution), where applicable.

10. Point of discharge locations from the proposed project site that preserve the natural
drainage patterns and existing outfall locations, in accordance with Minimum
Requirement 4 (Preservation of Natural Drainage Systems and Outfalls).

11. Areas of the project site where onsite stormwater management BMPs will be
effectively implemented, in accordance with Minimum Requirement 5 (Onsite
Stormwater Management), including low impact development BMPs. The plan
must show the areas of retained native vegetation, required flow lengths, and
vegetated flow paths for proper implementation of these BMPs.

12. All existing drainage facilities, including structural water quality or flow control
BMPs and conveyance systems.

13. Existing and proposed pollution-generating pervious surfaces (PGPS), including
lawn, landscaped areas, and pasture areas.

14. Existing areas of the site predominantly covered by native vegetation (i.e., native
trees, shrubs, and herbaceous plants as defined by the Washington State Department
of Ecology [Ecology]) and areas of native vegetation to be preserved under proposed
conditions.

15. Approximate location and size of proposed runoff treatment and flow control facili-
ties implemented in accordance with Minimum Requirements 6 and 7.

16.The delineated wetland boundary (for sites that discharge stormwater to a wetland,
either directly or indirectly through a conveyance system, and must meet Minimum
Requirement 8 [Wetlands Protection]).

17. A conceptual grading plan that verifies the constructability of a stormwater facility
(for sites with slopes greater than 5 percent).

18.The responsible official may require additional site or vicinity information if needed
to determine the feasibility of the stormwater proposal.



@ susMiITTALS

Preliminary Technical Information Report (TIR)

'The preliminary TIR shall contain all technical information and analyses necessary to

determine that the proposed stormwater facilities are feasible. The required contents of

the preliminary TIR are identified below.

Table of Contents

1.

A

List of section headings and their respective page numbers.
List of tables with page numbers.

List of figures with page numbers.

List of attachments, numbered.

List of references.

Map Submittals

All maps shall contain a scale and north arrow.

1.

2.

Vicinity Map: All vicinity maps shall clearly show the project site.

Soils Map: The soils map shall show soils within the contributing area that drains to
the site itself. Soils maps may be obtained from the following sources:

— Updated version of the Soil Survey of Clark County, Washington, originally
published in 1972, and updated by the Natural Resources Conservation Service
(NRCS).

— Geographic information system (GIS) maps of soils from Clark County GIS.

— Washington soil survey data as available on the NRCS website (http://websoil-
survey.nres.usda.gov).

— If the maps do not appear to accurately represent the soils for the site, the appli-
cant is responsible for verifying the actual soils for the site.

Other Maps: The following additional maps shall be required in the situations
noted:

— Wellhead Protection. If the site lies within the 10-year time-of-travel zone of a
public water supply well or within a Category I or II critical aquifer recharge area
(CARA), maps showing all of the zones of contribution that overlap the site are
required. See Clark County Code (CCC) Chapter 40.410 for CARA regulations.

— Floodplains. If a floodplain mapped by the Federal Emergency Management
Agency (FEMA) exists on or adjacent to the site, a map showing the floodplain is
required.

— Shoreline Management Area. If the site contains or is adjacent to a stream or lake
regulated under the Washington Shorelines Management Act, a map showing the
boundary of the shoreline management area in relation to the site is required.
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Section A - Project Overview

1. Describe the site location.

2. Describe the topography, natural drainage patterns, vegetative ground cover, and pres-
ence of critical areas (CCC Chapter 40.440). Critical areas that receive runoff from
the site shall be described to a minimum of % mile away from the site boundary.

3. Identify and discuss existing onsite stormwater systems and their functions.
4. Identify and discuss site parameters that influence stormwater system design.
5. Describe drainage to and from adjacent properties.

6. For agricultural sites with drain tiles, discuss the impact of construction on the
drain tiles, site drainage, and the impact of the drainage tiles on proposed storm-
water facilities.

7. Describe adjacent areas, including streams, lakes, wetland areas, residential areas,
and roads that might be affected by the construction project.

8. Generally describe proposed site construction, size of improvements, and proposed
methods of mitigating stormwater runoff quantity and quality impacts.

Section B — Minimum Requirements

Describe the land-disturbing activity and document the applicable minimum require-
ments for the project site. (See Chapter 2 of this manual for guidance.) Include the
tollowing information in table format:

'The amount of existing impervious surface.

'The amount of new impervious surface.

'The amount of replaced impervious surface.

'The amount of native vegetation converted to lawn or landscaping.

'The amount of native vegetation converted to pasture.

A o e

'The total amount of land-disturbing activity.

Provide a statement that confirms the minimum requirements that will apply to the
development activity. For land-disturbing activities where minimum requirements
1 through 10 must be met:

1. Provide the amount of effective impervious area in each TDA, and document
through an approved continuous runoft simulation model (e.g., the Western
Wiashington Hydrologic Model [WWHMY]) the increase in the 100-year flood
frequency from pre-developed to developed conditions for each TDA.

2. List the TDAs that must meet the runoft control requirements listed in Minimum
Requirement 6.
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3. List the TDAs that must meet the flow control requirements listed in Minimum
Requirement 7.

4. List the TDAs that must meet the wetlands protection requirements listed in
Minimum Requirement 8.

Section C = Soils Evaluation

1. Describe the site’s suitability for stormwater infiltration for flow control, runoff
treatment, and low impact development (LID) measures.

2, Identify water table elevations, flow directions (where available), and data on sea-
sonal water table fluctuations with minimum and maximum water table elevations
where these may affect stormwater facilities.

3. Identify and describe soil parameters and design methods for use in hydrologic and
hydraulic design of proposed facilities.

4. Report findings of testing and analysis used to determine the infiltration rate.

5. Where unstable or complex soil conditions exist that may significantly affect the
design of stormwater facilities, the responsible official may require a preliminary
soils report that addresses stormwater design considerations arising from soil
conditions. The preliminary soils report shall be prepared by a registered profes-
sional engineer proficient in geotechnical investigation and engineering or a
registered soil scientist. The preliminary soils report shall include a soils map devel-
oped using the criteria set in the NRCS National Soil Survey Handbook (NRCS
2007) and the SCS Soil Survey Manual (SCS 1993), at a minimum scale of 1:5,000
(12.7 inch/mile).

Section D - Source Control

If the development activity includes any of the activities listed in Section 2.2 of Volume
IV of the Stormwater Management Manual for Western Washington (SMMWW ), identify
the source control BMPs to be used with the land-disturbing activity.

Section E - Onsite Stormwater Management BMPs

1. On the preliminary development plan or other maps, show the site areas where
onsite stormwater management BMPs will be effectively implemented. (See Volume
I1I, Chapter 3 and Volume V, Chapter 5 of the SMMWW and Chapter 4 of this
manual.) The plan must show the areas of retained native vegetation and required
flow lengths and vegetated flow paths, as required for proper implementation of each
onsite stormwater BMP. Arrows must show the stormwater flow path to each BMP.

2. Identify and describe geotechnical studies or other information used to complete the
analysis and design of each onsite stormwater BMP.
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Identify the criteria (and their sources) used to complete analyses for each onsite
stormwater BMP.

Describe how design criteria will be met for each proposed onsite stormwater man-
agement BMP.

Describe any onsite application of LID measures planned for the project. Provide a
plan that shows the proposed location and approximate size of each LID facility.

Identify and describe any assumptions used to complete the analysis.

Describe site suitability, including hydrologic soil groups, slopes, area of native veg-
etation, and adequate location of each BMP.

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:

1.

Document the level of treatment required (basic, enhanced, phosphorus, oil/water

separation), based on procedures in Volume V, Chapter 2 of the SMMWW.

Provide background and description to support the selection of the treatment BMPs
being proposed. Include an analysis of initial implementation costs and long-term
maintenance costs.

Identify geotechnical or soils studies or other information used to complete the
analysis and design.

Identity the BMPs used in the design, and their sources.

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

posed design meets the requirements of CCC Chapter 40.380 and the SMMWW.

Provide a table that lists the amount of pollution-generating pervious surfaces

(PGPS) and pollution-generating impervious surfaces (PGIS).

Section G - Flow Control Analysis and Design

For land-disturbing activities where the thresholds within Minimum Requirement 7

indicate that flow control facilities are required:

1.

2.

Identify the site’s suitability for stormwater infiltration for flow control, including
tested infiltration rates, logs of soil borings, and other information.

Identify and describe geotechnical or other studies used to complete the analysis
and design.

3-7
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3. If infiltration cannot be provided for flow control, provide the following additional
information:

— Identify the areas where flow control credits can be obtained for dispersion, LID,
or other measures, per the requirements in the SMMWW.

— Provide the approximate sizing and location of flow control facilities for each

TDA, per Volume III of the SMMWW.

— Identify the criteria (and their sources) used to complete the analyses, including
pre-developed and post-developed land use characteristics.

— For sites considered to be historical prairie, submit a project site report prepared
by a wetland scientist or horticulturist experienced in identifying soils, plant, and
other evidence associated with historic prairies to demonstrate the existence of
historic prairie on the project site. Areas within Clark County that are identified
as historically prairie are Bear prairie, Fourth Plain prairie, Mill Plain prairie,
and Lacamas prairie. The map in Appendix B displays the general locations, not
definitive boundaries, of those prairies.

— Complete a hydrologic analysis for existing and developed site conditions, in
accordance with the requirements of CCC Section 40.380.020(C) and Chapter 2,
Volume III of the SMMWW, using an approved continuous runoft simulation
model (the Clark County version of WWHM). Compute existing and developed
flow durations for all subbasins. Provide an output table from the continuous
flow model.

— Include and reference all hydrologic computations, equations, graphs, and any
other aids necessary to clearly show the methodology and results.

— Include all maps, exhibits, graphics, and references used to determine existing and
developed site hydrology.

4. Submit electronic copies of the WWHM (.wdm, .prj, .usi) project files upon request.

Section H —=Wetlands Protection

For projects with stormwater discharges to a wetland, either directly or indirectly
through a conveyance system, the preliminary TIR shall describe wetland protec-
tion measures to be implemented in accordance with Minimum Requirement 8. The
narrative shall describe the measures that will maintain the hydrologic conditions,
hydrophytic vegetation, and substrate characteristics necessary to support existing and
designated uses.



3.3 FINAL STORMWATER PLAN

Purpose

In accordance with Minimum Requirement 1, the final stormwater plan provides final
engineering design and construction drawings for the stormwater aspects of a proposed
new development or redevelopment project. The final stormwater plan shall be sub-
mitted and approved by the responsible official before construction of the development
can begin.

Modification of Content Requirements

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

* The development project is included in an approved final stormwater plan that meets

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

Final Stormwater Plan Submittal

'The final stormwater plan submittal shall include the following:
1.
2.

the requirements of this chapter; or

. 'The approved preliminary stormwater plan, with an explanation of any differences

SUBMITTALS ‘

Any easements, covenants, or agreements necessary to permit construction.

Final engineering plans that provide sufficient detail to allow construction of

the stormwater facilities. These plans shall be stamped, signed, and dated by the
engineer(s), registered in the state of Washington, responsible for hydrologic,
hydraulic, geotechnical, structural, and general civil engineering design and by the
project engineer responsible for the preparation of the final stormwater plan. The
final engineering plan shall show all utilities to ensure that conflicts between pro-
posed utility lines do not exist.

between the design concepts included in the preliminary and final stormwater plans.
If a final stormwater plan differs from the approved preliminary stormwater plan in
a manner that, in the opinion of the responsible official, raises material water quality
or quantity control issues, it shall require another SEPA determination (if subject to
the State Environmental Policy Act [SEPA]) and a post-decision review, in accor-
dance with CCC Section 40.520.060.

A final development plan (which may be a part of the final engineering plans or a
separate plan). See the requirements identified below.

A final technical information report (TIR). See the requirements identified below.

A construction stormwater pollution prevention plan (SWPPP). See Section 3.5
below.
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Final Development Plan

'The final development plan shall be consistent with the preliminary development plan
and may be combined with the final engineering plans. In addition to the information
required in the preliminary development plan, the final plan requires the following
information:

1. 'Threshold discharge area (TDA) delineations, and total impervious and pervious
area delineations and acreages by TDA.

2. 'The acreage of pollution-generating pervious surfaces (PGPS) and pollution-gener-
ating impervious surfaces (PGIS) used in the hydraulic/hydrologic calculations both
onsite and offsite that contribute surface runoff.

3. Directions and lengths of overland, pipe, and channel flow.
4. Outfall points from each TDA and overflow routes for the 100-year storm.

5. Onsite conveyance systems, including pipes, catch basins, channels, ditches, swales,
and culverts.

6. Primary flow path arrows for drainage under developed conditions, with the calcu-
lated flow rates. Cross-reference the flow rates to the hydrological model output file
used to calculate the flow rates.

7. 'The responsible official may require additional site or vicinity information if needed
to determine the feasibility of the stormwater proposal.

Final Technical Information Report (TIR)

The final TIR shall be a comprehensive report, supplemental to the final engineering
plans, that contains all technical information and analyses necessary to complete final
engineering plans based on sound engineering practices and appropriate geotechnical,
hydrologic, hydraulic, and water quality design.

'The final TIR shall be stamped, signed, and dated by the professional engineer(s), reg-
istered in the state of Washington, responsible for hydrologic, hydraulic, geotechnical,
structural, and general civil engineering design.

'The required contents of the final TIR, which is part of the final stormwater plan, are
identified below.

Table of Contents

See the preliminary TIR requirements in Section 3.2.

Map Submittals

See the preliminary TIR requirements in Section 3.2.
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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.

3-11
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4.

5.

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.

Section F - Runoff Treatment Analysis and Design

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

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

preliminary TIR, with the following additional elements:

1.

Reference the conceptual runoff 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 40.380.020(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 runoff treatment design, and describe how the pro-

posed design meets the requirements of CCC Chapter 40.380 and the SMMWW.
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Section G - Flow Control Analysis and Design

For land-disturbing activities where the thresholds within Minimum Requirement 7

indicate that flow control facilities are required:

1.

Identify revisions to the conceptual design proposed in the preliminary stormwater
plan.

Identify initial conditions, including stream base flows, beginning water surface
elevations, hydraulic or energy grade lines, initial groundwater elevations, beginning
storage volumes, and other data or assumptions used to complete the analyses of
initial conditions. Reference the sources of information.

Describe any assumptions used to complete the analysis, including flow credits
through the use of onsite stormwater BMPs or LID measures.

Complete a detailed hydrologic analysis for existing and developed site conditions, in
accordance with the requirements of CCC Section 40.380.020 (C) and Chapter 2,
Volume III of the SMMWW, using an approved continuous runoft simulation
model (the Clark County version of WWHM). Compute pre-developed and devel-
oped flow durations for all subbasins. Provide an output table from the continuous
flow model, including the following:

a. Flow rates for the 2-, 10-, and 100-year return periods for pre-developed and
developed conditions.

b. A table listing the pass/fail rates for each flow level where duration statistics were
calculated.

c. A graph showing the flow rate on the y axis and percent time exceeding on the x
axis for pre-developed conditions and post-developed mitigated conditions, from
50 percent of the 2-year flow rate through the 50-year flow rate.

Provide a hydraulic analysis of pipes and/or channels that lead to and/or from the
outlet structure. The analysis should confirm the capacity of pipes and channels to
convey the peak flow rates for the 2-, 10-, 50-, and 100-year return period flow rate
with the water surface elevation of the pond at the elevation for those return period
flow rates.

Submit electronic copies of the WWHM (.wdm, .prj, .usi) project files to allow

reviewers to run the model and confirm the model results.
Refer to labeled points shown on the site location map and development plan.

Include and reference all hydrologic and hydraulic computations, equations, rating
curves, stage/storage/discharge tables, graphs, and any other aids necessary to clearly
show the methodology and results.

Include all maps, exhibits, graphics, and references used to determine existing and
developed site hydrology.

3-13
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Section H - Flow Control System Plan

1. Provide an illustrative sketch of the flow control facility and its appurtenances.
2. Show basic measurements necessary to confirm storage volumes.
3. Show all orifice, weir, and flow restrictor dimensions and elevations.

4. 'The sketch shall correspond with final engineering plans. Alternatively, a final site
grading plan that incorporates the above information may be included as an attach-
ment to the final stormwater plan.

5. Provide electronic copies of the drawings used for analysis, measurement, and
design inputs for the hydrologic analysis submitted with the final drawing in one of
the following approved file formats: Portable Document Format (.pdf), AutoCAD
(.dwg, .dxf), or MicroStation (.dgn).

Section | = Wetlands Protection

For projects with stormwater discharges to a wetland, either directly or indirectly
through a conveyance system, the TIR shall describe wetland protection measures to be
implemented, in accordance with Minimum Requirement 8. The narrative shall describe
the measures that will maintain the hydrologic conditions, hydrophytic vegetation, and
substrate characteristics necessary to support existing and designated uses.

Section ] — Other Permits

Construction of roads and stormwater facilities may require additional permits from
other agencies. These permits may contain requirements that affect the design of the
stormwater system. This section lists the titles of other possible required permits, the
agencies that require the permits, and the permit requirements, if known, that affect the
final stormwater plan. Approved permits that are critical to the feasibility of the storm-
water facility design shall be included in this section.

1. Onsite sewage disposal: Clark County Health Department or Washington
Department of Health

2. Developer/local agency agreement: Washington State Department of
Transportation (WSDOT)

3. Short-term water quality modification approval: Washington State Department
of Ecology (Ecology)

4. Hydraulic project approval: Washington Department of Fish and Wildlife (WDFW)
5. Dam safety permit: DOE
6. Section 10,404, and 103 permits: U.S. Army Corps of Engineers

7. Surface mining reclamation permits: Washington Department of Natural
Resources
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Clark County critical aquifer recharge area (CARA) permit: CCC Chapter 40.410
Clark County floodplain permit: CCC Chapter 40.420

10. Clark County geohazard permit: CCC Chapter 40.430

11. Clark County habitat permit: CCC Chapter 40.440

12. Clark County wetland permit: CCC Chapter 40.450

13. Clark County shoreline management permit: CCC Chapter 40.460

14. Underground injection control (UIC) well registration: Ecology

Section K - Conveyance Systems Analysis and Design

1.

Reference the conceptual drainage design proposed in the preliminary stormwater

plan.

In the technical appendix, include and reference all computations, equations, charts,
nomographs, detail drawings, and other tabular or graphic aids used to design water
quality system elements.

. Identify revisions to the conceptual drainage design contained in the preliminary

stormwater plan.
Identify the criteria used to complete the analyses and their sources.

Identify and discuss initial conditions, including stream base flows, beginning water
surface elevations, hydraulic or energy grade lines, beginning storage elevations,
and other data or assumptions used to complete the analyses of initial conditions.
Reference the sources of information.

Describe any assumptions used to complete the analyses.

Complete a detailed hydraulic analysis of all proposed collection and conveyance
system elements and existing collection and conveyance elements, including outfall
structures and outlet protection, that influence th