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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 
SWM and SMMWW conflict, the 
requirements in the Clark County  
SWM apply. 

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

Introduction

	 The SMMWW (Volume I, 

Section 1.6) provides a detailed 

description of the relationship  

of the SMMWW to other state 

and federal requirements.
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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. 	

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

•	Road-related development: Land-disturbing 
activity where the sole objective is the develop-
ment or redevelopment of roads, sidewalks, and 
bike lanes. 

•	Drainage projects: Excavation or construction of 
pipes, culverts, channels, embankments, or other 
flow-altering structures in any stream, stormwater 
facility, or wetland in Clark County.

	 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. 

	 Chapter 2 

identifies the specific  

requirements that  

apply to various types  

of projects, as well as 

exemptions from  

the requirements. 
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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. 

	 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 11 (Additional Requirements)
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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. 1

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.
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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.

c.	 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.

d.  An off-site analysis as described in the Stormwater Manual, unless exempted by 
Section 40.385.010(C)(4).

e.  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.
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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 con-
sulted as the starting point.

	 This is indicated by the symbol   Clark Co.

	 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. 

SMMWW

Clark Co.

Clark Co.

Clark Co.

SMMWW

1. 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 fulfi ll Minimum Requirement 5.

 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 identifi ed 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 SMMWW.

  • Roof downspout BMPs described in Volume III, Chapter 3 of the SMMWW.

6. Runoff Treatment

 Consult Section 2.5.6 of the SMMWW to fulfi ll 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 fulfi ll 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 Infi ltration 

Facilities) of this manual for infi ltration requirements in Clark County. 

Although the County requires the use of either the simplifi ed or detailed 

approaches when designing infi ltration systems (as described in Volume III, 

Section 3.3 of the SMMWW), the methods in Chapter 6 must be used to 

determine the design infi ltration rate. 

8. Wetlands Protection

 Consult Section 2.5.8 of the SMMWW to fulfi ll 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. 

SMMWW

Clark Co.

SMMWW

Clark Co.

Clark Co.

SMMWW

Clark Co.

SMMWW
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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

Clark Co.

SMMWW

Clark Co.
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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 (Runoff 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. 
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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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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. 

	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.
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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.	 Offsite areas contributing runoff 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

5.	 For reversed slope sidewalks, show the following:

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

6.	 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 runoff treatment design proposed in the preliminary 
stormwater plan.

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

3.	 Complete a detailed analysis and design of all proposed runoff 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.

4.	 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.

5.	 Summarize the results of the runoff treatment design, and describe how the pro-
posed design meets the requirements of CCC Chapter 40.385 and the SMMWW.
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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 runoff 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

	 This chapter relates to Minimum Requirement 5 (Onsite Stormwater Management). 
It 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, runoff treatment 
and flow control facilities required under Minimum Requirement 6 (Runoff 
Treatment) and Minimum Requirement 7 (Flow Control) may be reduced in 
size. Runoff 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 runoff 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 runoff. 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, 
followed 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 LID 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
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Hydrologic Analysis

5.1	Introduction

This chapter provides supplemental guidance for performing hydrologic cal-
culations for the design of stormwater facilities for new development and 
redevelopment projects in Clark County.  It includes:

•	Section 5.2: Single-event models for sizing conveyance, collection systems, 
and volume-based water quality facilities, and guidance on the use of con-
tinuous simulation hydrologic models within Clark County.

•	Section 5.3: Guidance for using existing detention facilities that were previ-
ously designed using single-event models. 

	This chapter relates to Minimum Requirement 7 (Flow Control). It supplements and 
revises portions of the SMMWW, Volume III, Chapter 2: Hydrologic Analysis.

Applicability

For the purposes of designing open or closed channel conveyance systems and 
collection systems (catch basins and inlets), one of the following methods shall 
be used to determine the peak flow rate for the design storm:

•	Santa Barbara Urban Hydrograph (SBUH) method: This method shall be 
used only for basins of less than 1,000 acres.

•	Rational Method: This method can be used for basins of less than 25 acres, 
with a time of concentration of less than 100 minutes.

Guidance for conveyance system design is provided in Chapter 8 of this Clark 
County Stormwater Manual (SWM). Guidance for collection system design is 
provided in Chapter 11. 

For designing wet pools and other volume-based water quality facilities, the 
SBUH method shall be used. For designing all other stormwater facilities, a 
continuous simulation hydrologic model  shall be used.
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5.2	Hydrologic Methods

Santa Barbara Urban Hydrograph (SBUH)

A description of the calculations for this method can be found in the Highway Runoff 
Manual (WSDOT 2006b). Calculation of the peak flow rate or volume using SBUH is 
usually performed with a spreadsheet or a commercial software program. The following 
information is required for an SBUH analysis:

•	Time of concentration.

•	Precipitation: 24-hour average daily precipitation for the design storm and for a 
2-year event (used in the time of concentration calculations).

•	Runoff curve number. 

•	Impervious and pervious areas.

The sections below provide supplemental information about estimation of the time of 
concentration, 2-year precipitation depth, and runoff curve numbers.

Time of Concentration

Time of concentration (Tc) is the sum of the travel times for sheet flow, shallow concen-
trated flow, and channel flow. Travel time (Tt) is the time it takes water to travel from 
one location to another in a watershed. Tt is a component of the time of concentration. 
The minimum time of concentration is 5 minutes.

Sheet Flow
With sheet flow, the friction value (ns) is used (a modified Manning’s effective rough-
ness coefficient that includes the effect of raindrop impact; drag over the plane surface; 
obstacles such as litter, crop ridges, and rocks; and erosion and transportation of sedi-
ment). These ns values are for very shallow flow depths of about 0.1 foot and are used 
only for travel lengths up to 300 feet. Table B-1 in Appendix B gives Manning’s ns 
values for sheet flow for various surface conditions.

For sheet flow of up to 300 feet, use Manning’s kinematic solution to directly compute Tt:

Tt  = 
0.42 (nsL) 0.80

P2
0.527 (S0) 0.4 Equation 5-1

where:

Tt =  travel time (minutes)

ns =  sheet flow Manning’s effective roughness coefficient (Table D-1)

L =   flow length (feet)

P2 =  2-year, 24-hour rainfall (inches)

S0 =  slope of hydraulic grade line (land slope, feet/feet)
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Design Methodology for 
Stormwater Infiltration 
Facilities

6.1	Introduction

Stormwater infiltration facilities can be used for both flow control and runoff 
treatment. Infiltration facilities for flow control are used to reduce the volume and 
rate of stormwater runoff by conveying flows from new development or redevel-
opment to the ground and groundwater after appropriate treatment. Infiltration 
facilities for treatment purposes rely on the soil profile to provide treatment and 
reduce the pollutant loads in runoff. In either case, proper design of infiltration 
facilities requires careful determination of the infiltration rates on the project site.

This chapter supplements Volume III, Section 3.3 of the Stormwater 
Management Manual for Western Washington (SMMWW). The SMMWW 
must be consulted for design of stormwater infiltration systems, but the material 
in this chapter provides the following modifications:

•	Section 6.5: Infiltration Receptor Characterization. This section modifies the 
infiltration receptor characterization in Section 3.3.5 of the SMMWW. 

•	Section 6.6:  Allowable Infiltration Testing Methods. This section modifies 
testing method 3 (in-situ infiltration measurements) in Section 3.3.6 of the 
SMMWW. 

•	Section 6.9: Timing. This section modifies the construction criteria in  
Section 3.3.9 of the SMMWW.

•	Section 6.10: Monitoring and Testing of Stormwater Infiltration Facilities. 
This section modifies the verification of performance in Section 3.3.9 of the 
SMMWW.

This chapter also provides information on the following topics:

•	Section 6.2: Other Regulatory Requirements

•	Section 6.3: Depth to Groundwater

•	Section 6.4: Infiltration Testing Frequency
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•	Section 6.7:  Closed Depressions

•	Section 6.8:  Groundwater Mounding Analysis

•	Section 6.11: Stormwater Infiltration Facility Setbacks 

	This chapter relates to Minimum Requirement 7 (Flow Control). It supplements and modifies 
portions of the SMMWW in Volume III, Section 3.3 (Infiltration for Flow Control and  
for Treatment). 

6.2	Other regulatory requirements

Washington State Department of Ecology Underground 
Injection Control

Ecology classifies some stormwater infiltration facilities as Underground Injection 
Control (UIC) wells. These include below-surface infiltration facilities such as drywells 
and perforated pipes. The two major requirements of Ecology’s UIC regulations are 
to register UICs and to provide measures for the protection of groundwater from pol-
lution associated with stormwater. Ecology’s UIC guidelines, as found in Guidance 
for UIC Wells that Manage Stormwater (Ecology 2006), provide design information 
that must be followed for UIC installation. These regulations have requirements for 
minimum depth to groundwater (5 feet), as well as siting and installation requirements. 
They also list development activities that are prohibited from using UICs.

Where UIC regulations conflict with county code, the more stringent of the two regu-
lations shall apply.

Clark County Code 40.410 CARA

Clark County Code 40.410, which is the county’s Critical Aquifer Recharge Area 
(CARA) ordinance, specifies that Class V injection wells are not allowed in Category 
I CARAs, and a permit is required for their installation in Category II CARAs. 
Stormwater infiltration facilities are classified as Class V injection wells.

6.3	Depth to Groundwater

Ecology criteria on UICs list a minimum depth to groundwater (5 feet). For facili-
ties that are not considered UICs, the base of all infiltration basins or trench systems 
shall be greater than 5 feet above the seasonal high-water mark, bedrock (or hardpan), 
or other low permeability layer. A separation down to 3 feet may be considered if the 
county judges the groundwater mounding analysis, volumetric receptor capacity, and 
design of the overflow and/or bypass structures to be adequate to prevent overtopping 
and meet the site suitability criteria specified in the SMMWW.
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Construction Stormwater 
Pollution Prevention Plans
7.1	Introduction

This chapter provides the following information:

•	Section 7.2:  Construction Stormwater Pollution Prevention Plan (SWPPP) 
Requirements.

•	Section 7.3:  Construction SWPPP Elements. These are the 12 elements that 
must be included in the Construction SWPPP in order to meet Minimum 
Requirement 2. 

•	Section 7.4:  Sediment Trap and Temporary Sediment Pond Sizing.

Projects in which the new, replaced, or new plus replaced impervious surfaces total 
2,000 square feet or more, or that disturb 7,000 square feet or more of land, must 
prepare a Construction SWPPP (see Chapter 3 for submittal requirements). Each 
of 12 elements must be considered and included in the Construction SWPPP, 
unless site conditions render the element unnecessary and the exemption from that 
element is clearly justified in the narrative of the Construction SWPPP.

Projects that add or replace less than 2,000 square feet of impervious surface 
or disturb less than 7,000 square feet of land are not required to prepare a 
Construction SWPPP, but must consider all of the 12 elements and develop con-
trols for all elements that pertain to the project site.

All new development and redevelopment projects are responsible for preventing 
erosion and discharge of sediment and other pollutants into receiving waters. The 
Construction SWPPP shall be implemented beginning with initial soil distur-
bance and until final stabilization. 

Sediment and erosion control BMPs shall be consistent with the BMPs contained 
in Volume II, Chapters 3 and 4, of the Stormwater Management Manual for Western 
Washington (SMMWW) and/or other equivalent BMPs contained in technical 
stormwater manuals approved by Clark County and the Department of Ecology.

	This chapter fulfills Minimum Requirement 2 (Construction Stormwater Pollution 
Prevention). It supersedes Section 2.5.2 of the SMMWW.

	See Volume II of the SMMWW for the design of BMPs to meet the requirements of 
this chapter.
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7.2 Construction SWPPP Requirements

The Construction SWPPP shall include a narrative and drawings. The narrative shall 
include documentation to explain and justify the pollution prevention decisions made 
for the project (see Section 3.5).

All BMPs shall be clearly referenced in the narrative and marked on the drawings. 

Clearing and grading activities for developments shall be permitted only if conducted 
pursuant to an approved site development plan (e.g., subdivision approval) that estab-
lishes permitted areas of clearing, grading, cutting, and filling. When establishing 
these permitted clearing and grading areas, consideration should be given to mini-
mizing removal of existing trees and minimizing disturbance/compaction of native 
soils, except as needed for building purposes. These permitted clearing and grading 
areas and any other areas required to preserve critical or sensitive areas, buffers, native 
growth protection easements, or tree retention areas as may be required by local juris-
dictions shall be delineated on the site plans and the development site. 

Seasonal Work Limitations

From October 1 through April 30, clearing, grading, and other soil-disturbing activi-
ties may be authorized by the county only if silt-laden runoff will be prevented from 
leaving the site through a combination of the following: 

•	Site conditions, including existing vegetative coverage, slope, soil type, and prox-
imity to receiving waters. 

•	Limitations on activities and the extent of disturbed areas. 

•	Proposed erosion and sediment control measures. 

Based on the information provided and/or local weather conditions, the county may 
expand or restrict the seasonal limitation on site disturbance. The following activities 
are exempt from the seasonal clearing and grading limitations: 

•	Routine maintenance and necessary repair of erosion and sediment control BMPs. 

•	Routine maintenance of public facilities or existing utility structures that do not 
expose the soil or result in the removal of the vegetative cover to soil. 

•	Activities where there is 100 percent infiltration of surface water runoff within the 
site in approved and installed erosion and sediment control facilities. 
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Conveyance Systems

8.1	Introduction

This chapter presents design requirements for open channel and closed conduit 
stormwater conveyance systems. These requirements in this chapter are in addi-
tion to the minimum requirements identified in Chapter 2. 

Open channel conveyance systems are preferred over closed conduits where 
feasible, especially where they might provide opportunities for water quality 
treatment, habitat improvement, or emergency overland flood relief routes. 

This chapter includes:

•	Section 8.2:  Design and Construction Standards

•	Section 8.3:  Design Storm Frequency

•	Section 8.4:  Hydraulic Methods

•	Section 8.5:  Outfalls

•	Section 8.6:  Outfalls to Detention Ponds

•	Section 8.7:  Conveyance System Easements 

	 All new development and redevelopment projects in Clark County are subject to 
these requirements. 

8.2	Design and Construction Standards

The following design standards shall be followed:

•	Culverts shall be designed in accordance with the Washington State 
Department of Transportation Hydraulics Manual (WSDOT 2007).

•	Fish passage culverts shall meet the design criteria specified in the 
Washington Department of Fish and Wildlife Fish Passage Design at Road 
Culverts (WDFW 2003).

•	All pipe materials, joints, manholes, and other products associated with convey-
ance systems shall be designed and constructed in accordance with the 2008 
edition of the Washington State Department of Transportation Standard 
Specifications for Road, Bridge, and Municipal Construction (WSDOT 2008).
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8.3 	D esign Storm Frequency

The peak runoff rate from the design storms to be used for design of stormwater con-
veyance systems shall be as follows:

•	The 10-year storm: Contributing drainage areas less than 40 acres. 

•	The 25-year storm: Contributing drainage areas of 40 acres or more.

•	The 100-year storm: 

–	Culverts with contributing drainage areas greater than 200 acres. 

–	Culverts in areas of special flood hazard, as described in FEMA Flood Insurance 
Rate Maps (FIRM) and reports for Clark County.

The design storm shall be applied to the entire contributing drainage area projected 
under full build-out conditions. 

8.4	Hydraulic Methods

Closed Conduit Systems

Two hydraulic methods can be used for the design of pipelines. The first method is 
a gravity flow or open channel design, which is most commonly performed using 
Manning’s equation. This method assumes that flow is steady (does not change with 
time) and uniform (the depth and velocity remain constant throughout the pipe for a 
given flow). Manning’s equation can be found in standard hydraulic textbooks and in 
the WSDOT Hydraulics Manual (WSDOT 2007).

The second method is a pressure flow design, where the water surface elevation rises above 
the crown of the pipe. A backwater analysis is performed to determine the level of the water 
surface (the hydraulic grade line) for a pipeline system with a given diameter, slope, and flow 
rate. This method also assumes steady flow, but the flow is not necessarily uniform (the slope 
of the hydraulic grade line differs from the slope of the pipe).

New pipes shall be designed to operate in an open-channel regime during the design 
storm and shall be sized using open channel design methods. Under certain hydrologic 
and hydraulic conditions, however, flow can rise above the pipe, creating a pressurized 
pipeline. For those situations, it is important to determine the hydraulic grade line to 
ensure that water does not overtop manholes and catch basins. A backwater analysis 
shall be calculated under any of the following conditions:

•	Pipes with slopes less than 0.50 percent.

•	Pipes with velocities over 6.5 feet per second (fps) (for subcritical flow only).

•	Inlet and outlet pipes forming a sharp angle (45 degrees or greater) at junctions.

•	Pipe inverts less than 3 feet deep when entering and leaving junctions.
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Offsite Analysis and Mitigation

9.1	Introduction

This chapter provides requirements for offsite analysis and mitigation. These 
requirements are in addition to the minimum requirements identified in 
Chapter 2. 

The offsite analysis is a field investigation of downstream impacts on water 
quality and surface water conditions resulting from a development, redevelop-
ment, or other land-disturbing activity. An offsite analysis must be performed 
for all development and redevelopment activities that meet the applicability 
thresholds identified under Minimum Requirement 7, except those that meet 
one of the exemptions identified in Section 9.2 of this chapter. 

This chapter includes:

•	Section 9.2: Exemptions

•	Section 9.3: Offsite Analysis

•	Section 9.4: Mitigation

The information in this chapter is supplementary to Volume I, Section 3.3 of 
the SMMWW, Optional Guidance 2: Off Site Analysis and Mitigation. 

	  All new development and redevelopment projects are subject to these requirements, 
except projects that are identified as exempt in Section 9.2.

9.2	exemptions

A project is exempt from performing an offsite analysis if any of the following 
three conditions apply:

1.	 Based on the information in the final technical information report (TIR), 
the county determines that there is sufficient evidence to conclude that the 
project will not have a significant adverse impact on the downstream and\or 
upstream drainage system.



9-2

O F F S I T E  A N A L Y S I S  A N D  M I T I G A T I O N

2.	 The project:

(a) Adds less than 2,000 square feet of new impervious surface in the urban area or 
adds less than 5% of the site as new impervious surface in the rural area; and

(b) Adds less than 35,000 square feet of new pervious surface; and 

(c) Does not construct or modify a drainage pipe/ditch that is 12 inches or more in 
size/depth or that receives runoff from a drainage pipe/ditch that is 12 inches or 
more in size/depth; and 

(d) Does not contain or lie adjacent to a landslide, steep slope, or erosion hazard area. 

3.	 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).

9.3	Offsite Analysis

The offsite analysis shall extend downstream for the entire flow path, from the develop-
ment site to the receiving water or up to 1 mile, whichever is less. If the receiving water 
is within ¼ mile, the analysis shall extend within the receiving water to ¼ mile from the 
development site. The analysis shall extend upstream to a point where any backwater 
effects created by the project cease. The applicant shall use best efforts to obtain these 
data, while respecting private property. 

The existing conditions and potential impacts to be evaluated shall include, at a 
minimum, but not be limited to: 

1.	 Excessive sedimentation.

2.	 Upland erosion impacts, including landslide hazards.

3.	 Stream channel erosion at the outfall location.

4.	 Streambank erosion.

5.	 Conveyance system capacity.

6.	 Localized flooding.

7.	 Violations of surface water quality standards as identified in a basin plan or a total 
maximum daily load (TMDL); or violations of groundwater standards in a wellhead 
protection area. 

8.	 Spills and discharges of priority pollutants, as defined by the federal Clean Water Act. 

Existing offsite impacts that are not affected by the project site do not require mitiga-
tion. However, in cases where the project site was the cause of the existing impact, it is 
the responsibility of the applicant to mitigate for those impacts. 
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Financial Guarantees

10.1	 introduction 

This chapter identifies the financial requirements for projects in Clark County.

	All new development and redevelopment projects are subject to the requirements in 
this chapter, except:  

•	County road-related development

•	County drainage projects 

10.2 Financial Guarantees

Performance Security
In lieu of completing required stormwater facilities within a preliminary plat 
prior to recording, the applicant may, with the approval of the county, post a 
performance bond or other security acceptable to the responsible official in the 
amount of one hundred fifty percent (150%) of the estimated cost (prepared by 
the project engineer) of completing construction per the approved stormwater 
plan. After determination by the responsible official that all facilities are con-
structed in compliance with the approved plan, are performing their intended 
functions in a satisfactory manner, and that the maintenance bonding require-
ments of Section 40.385.020(E)(3) are met, the performance bond or security 
shall be released. No building permits shall be issued until the stormwater 
facilities are completed and provisionally accepted.

Maintenance Security
In cases identified in Section 40.385.020(E)(3), a maintenance bond or 
other security acceptable to the responsible official, in the amount of ten 
percent (10%) of the project engineer’s construction cost, shall be posted and 
maintained throughout the two- (2-) year initial maintenance period for a 
stormwater facility.
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Additional Requirements

11.1 introduction 

This chapter identifies the following additional requirements (in addition to the 
minimum requirements identified in Chapter 2) for projects in Clark County:  

•	Section 11.2:  	Maintenance of Private Drainage Facilities

•	Section 11.3:  	County Acceptance of New Stormwater Facilities

•	Section 11.4:  	Deeds and Easements

•	Section 11.5:  	Construction Materials

•	Section 11.6:	 Drainage Structure Labeling and Signing	

•	Section 11.7:	 Wetland Protection

•	Section 11.8: 	 Drainage of Roadway Pavements

•	Section 11.9	 Standard Drainage and Erosion Control Details

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

11.2 Maintenance of Private Drainage    
Facilities

If a project’s stormwater facilities are not dedicated to, and accepted by, the 
county, the applicant shall make arrangements for assumption of maintenance.

• If the project is a subdivision or short subdivision, the applicant shall form a 
homeowners association. The document that creates the homeowners associa-
tion shall at a minimum include the following provisions:

– Members of the homeowners association shall be responsible for mainte-
nance of storm drainage facilities.

– The operation and maintenance manual prepared by the project engineer 
in accordance with this manual shall be included by reference.

– The homeowners association shall have the power to assess fees to main-
tain stormwater facilities.
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– The homeowners association shall be responsible for payment of financial sanc-
tions/ repayments if the county has to conduct repairs/activities because of 
hazardous conditions.

– A maintenance covenant shall be recorded with the Clark County Auditor for the 
plat and recorded against each lot within the subdivision or short division. See 
Appendix C for an example covenant.

• If the project is other than a subdivision, short subdivision, or large lot division, the 
applicant shall describe the organization or persons that will own and maintain the 
facility and show how maintenance activities will be financed.

• On a case-by-case basis, where the applicant satisfactorily demonstrates to the 
responsible official that the project has little or no liability concerns, a private agree-
ment maintenance agreement may be accepted.

The responsible official must approve maintenance arrangements before county approval 
of the final stormwater plan. The final stormwater plan shall clearly indicate what portions 
of the stormwater facilities Clark County will maintain. Final plats shall include a note 
specifying the party(ies) responsible for long-term maintenance of stormwater facilities.

At a minimum, maintenance activities shall be to the standards in the county’s 
Stormwater Facility Maintenance Manual (Clark County 2008) pursuant to CCC 
Chapter 13.26A. Additional activities may be required.

11.3	County Acceptance of New Stormwater Facilities

For stormwater facilities that will be owned by the county, the county will provisionally 
accept ownership upon approval of the record drawings, approval of a facilities inspec-
tion, and receipt of a workmanship and materials bond (or other secure method) in the 
amount of 10 percent of the construction cost (as prepared by the project engineer) and 
acceptable to the responsible official. Provisional acceptance of the facilities does not 
relieve the applicant from any obligation to undertake any remedial measures to correct 
deficiencies in the design, construction, maintenance, or operation of the facilities.

No sooner than 18 months after the provisional acceptance of the facilities, the 
applicant shall notify the responsible official that the facilities are eligible for final 
acceptance. The applicant shall continue to maintain the facilities until the county 
inspects and subsequently accepts the facilities. 

The county may accept new stormwater facilities that are constructed under an accepted 
site development permit that meets all of the following conditions:  

1.	 Improvements in residential plats have been completed on at least 80 percent of the 
lots, unless waived by the county.

2.	 All stormwater facilities have been tested, inspected, and accepted by Clark County, 
and said drainage facilities have been in satisfactory operation for at least 2 years.
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APPENDIX  A
Low Impact Development Details 
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APPENDIX  B
Hydrologic Tables and Graphs 
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APPENDIX  C
Example Covenants

 



 













 
 
 
 
 

COVENANT RUNNING WITH THE LAND 
 
A COVENANT to Clark County, State of Washington, hereinafter “County”, entered into 

in conjunction with (Subdivision / Site Plan) Review # _______________, of certain real 

property as more particularly described in Exhibit “A”, hereinafter “SITE”, whereby the 

owners of said real property on behalf of themselves and all their heirs, assigns and 

successors in interest into whose ownership said property may pass, covenant that the 

County will have access to the stormwater control and treatment facilities as shown on 

an expanded portion of the plat of ____________________ , attached hereto and 

incorporated herein by reference as Exhibit “B”, hereinafter “FACILITIES”. 

Owners herein covenant and agree to Clark County on behalf of themselves and all of 

their heirs, assigns and successors in interest into whose ownership the SITE might 

pass, as follows, it being specifically agreed and covenanted that this is a covenant 

running with the land described in Exhibit “A”. 

1. It is the purpose of this covenant to ensure that the County is allowed access to 

the stormwater control and treatment facilities as shown on Exhibit “B”.  The 

purpose of County access is for the inspection of facilities for compliance with 

CCC 40.385, Stormwater and Erosion Control Ordinance and CCC 13.26A Water 

Quality and their successors.  A secondary purpose is for emergency 

maintenance to prevent flooding or pollution of other properties. 

2. If the parties responsible for long-term maintenance fail to maintain their facilities 

to County standards, the County shall issue a written notice specifying required 

actions to be taken in order to bring the facilities into compliance.  Required 

maintenance shall be performed according to the County Stormwater Facility 

Maintenance Manual as adopted by Chapter 40.385 and Chapter 13.26A CCC.  

If these actions are not performed in a timely manner, the County may perform 

this maintenance and bill the parties responsible for the maintenance in 

accordance with CCC 32.04.60. 



3. Nothing in this covenant shall be construed to provide for public use of or entry 

into the stormwater quantity and quality facilities area as shown on Exhibit “B”.  

However, representatives and agents of Clark County are hereby authorized to 

make reasonable entry upon such land for purposes related to administering this 

covenant. 

4. The provisions of this covenant are enforceable in law or equity by Clark County 

and its successors. 

5. This covenant and all of its provisions, and each of them shall be binding upon 

the owner and any and all of their heirs, assigns and successors in interest into 

whose ownership FACILITIES may pass, and any obligations made herein by 

owners, shall be enforceable against all of their heirs, assigns and successors in 

interest into whose ownership the FACILTIES may pass. 

6.  The provisions of this Covenant are enforceable in law or equity by Clark County 

and its successors; provided, however, that in the event the real property is 

annexed into a City that the enforcement and modification of the Covenant shall 

be transferred to the annexing jurisdiction upon the effective date of the 

annexation and Clark County shall not be required to review or consent to any 

modification or to be involved in any enforcement of said covenant. 



 

IN WITNESS WHEREOF, the parties hereto have caused this agreement to be 

executed the day and year indicated below. 

 

Dated this __________ day of ______________________________. 

 

APPROVED AS TO FORM ONLY:  

 

By: ___________________________   
      Chris Horne 
      Civil Deputy Prosecuting Attorney 
  
       By: _____________________________ 
              Developer 
 
       By: _____________________________ 
              Developer 
 
STATE OF WASHINGTON  ) 
                :SS 
COUNTY OF CLARK           ) 
 
I hereby certify that I know or have satisfactory evidence that ____________________ 

Signed this instrument and acknowledge it to be __________ free and voluntary act for 

the uses and purposes mention in this instrument. 

 
Dated: __________________________   ____________________________ 
              Notary’s Signature 
 
       My Appointment Expires:  
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Clark County Standard  
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