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EXECUTIVE SUMMARY

PURPOSE

The purpose of the North Whidbey Watershed Nonpoint Pollution Action Plan is
to develop a program of effective actions or control measures to prevent and
reduce nonpoint pollution within the watersheds. This reduction in nonpoint
pollution will ultimately improve the water quality on North Whidbey Island and
in Puget Sound.

Nonpoint pollution originates from dispersed and uncontrolled sources. This type
of pollution is carried over the land by surface runoff and eventually enters a
drainage conveyance system which transports the polluted water to the Puget
Sound. Some nonpoint pollution can infiltrate into the ground and contaminate
aquifers. State studies have indicated that 40% of the pollution in Puget Sound
originates from nonpoint pollution. The state has identified a number of potential
sources of nonpoint pollution, which include: residential, stormwater, agriculture,
forestry, small businesses, chemical spills, golf courses, boats & marinas, gravel
pits and landfills. Nonpoint pollution sources differ from point sources of
pollution in that they are not carried from a distinct point of origin through a single
pathway (e.g.; a pipe) to the receiving water

North Whidbey Watersheds

In 1988, Island County completed a ranking of its 130 watersheds for the potential
of contributing nonpoint pollution to Puget Sound. At that time, Island County
was divided into four Watershed Regions; North Whidbey, Central Whidbey,
South Whidbey and Camano Island. Due to the small size of the island
watersheds, some of the watersheds were grouped together. In the ranking
process, eight watersheds were identified as priority watersheds in Island County.

The North Whidbey Watershed region was selected for the first watershed
planning effort because the top three ranked watershed groups are located in that
region. The highest ranked watersheds are 1. Crescent/ Oak Harbor watersheds,
2. Penn/Hastie/Monroe watersheds and 3. Dugualla watershed.

Centennial Clean Water Grant

In 1991, Island County applied for and was awarded a grant to fund the
development of a Nonpoint Pollution Prevention Action Plan for the North
Whidbey Island Watersheds. A grant agreement and a series of amendments were
signed by the Department of Ecology and Island County in September 1992.

Executive Summary 5/97 Page EX- 1



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

Island County has project lead status for guiding the planning and implementing
process. The Island County Public Works Department (ICPWD) at that time
accepted the leadership role in this planning process. As the owners of the
County’s drainage conveyance infrastructure, the ICPWD acknowledge the fact,
that by state and federal law, they are liable for any state water quality violations
of those waters. In order to protect the water quality of the water that is conveyed
in their drainage infrastructure, the ICPWD took on the task of developing the
North Whidbey Watershed Nonpoint Pollution Prevention Action Plan. The
North Whidbey Watershed Management Advisory committee was formed to
provide guidance to the process from citizens living in the watersheds and
technical advisors from other agencies and departments. For the purposes of this
action plan, the term North Whidbey will be used to represent the North Whidbey
Watershed boundary areas.

North Whidbey Watershed Management Advisory Committee (NWWMAC)

In December 1992, the Island County Board of County Commissioners
established the North Whidbey Watershed Management Advisory Committee.
(Ordinance no. R-60-92) The NWWMAC is a volunteer organization composed
of representative interests within the watersheds. The composition of the
committee included both citizens living in the watersheds and technical advisors
representing Island County, state agencies, regional tribes and local governments.

Public Involvement And Education Plan (PIE PLAN)

The NWWMAC acknowledged early on in the process that the success of any
nonpoint pollution prevention program was dependent on a well-informed public.
To this end, the committee established a Public Involvement and Education Sub-
committee to oversee the development and implementation of a Public
Involvement and Education Plan for the duration of the planning project. The
Public Involvement and Education Plan focused on expanding the current
educational efforts, using existing recourses and the creation of new program only
where none existed. The committee decided to focus on providing outreach
programs that provided information and pollution solutions at places where people
congregate. The full NWWMAC reviewed, modified and adopted the Public
Involvement and Education Plan. The ICPWD staff and members of the Public
Involvement and Education subcommittee oversaw the implementation of the
activities outlined in the plan.

Executive Summary 5/97 Page EX- 2



EXECUTIVE SUMMARY

DEVELOPMENT OF THE ACTION PLAN_

The North Whidbey Watershed Nonpoint Pollution Prevention Action Plan has
been prepared by the ICPWD under the guidance of the NWWMAC. The
Committee worked with the staff for over two years on the development of this
Action Plan. The Action Plan is based upon creative efforts by the Committee to
develop recommendations that will be successful in controlling nonpoint pollution
in the North Whidbey Watersheds.

Planning Process

In order for the committee to make informed decision about nonpoint pollution
prevention a series of educational workshops were conducted in the summer of
1993. To encourage public participation early in the process the workshops were
extensively advertised through the local media.

Goals and Objectives

The NWWMAC was established to assist in the development of a plan for
improving water quality in the North Whidbey Watersheds and the Puget Sound
by reducing nonpoint pollution in those watersheds. Goals and Objectives for the
Action Plan were developed by the NWWMAC. The following goals were
developed by the committee to guide the planning process.

1. Assure that the quality of surface water in the North Whidbey watersheds
supports present and future uses.

2. Develop and maintain a community stewardship ethic regarding
watershed management.

3. Emphasize the importance of the local economy while initiating and
improving watershed management practices.

4. Support programs at the local level to assure that the integrity of the
watershed is sustained.

5. Assure that all responsible agencies of local, tribal, state, and federal

entities in concert with informed citizens cooperate fully to develop,
implement, sustain and monitor a watershed management plan that
measures progress towards clearly stated objectives.

Executive Summary 5/97 Page EX- 3



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

North Whidbey Watershed Assessment

Following the guidance outlined in WAC 400-12 and in other Action Planning
Projects, the ICPWD staff completed a Watershed Assessment for North Whidbey
Island. The Watershed Assessment report presents the information gathered and
the evaluations conducted by the Island County Public Works Department staff
during the watershed characterization process. The objective of the report was to
provide the North Whidbey Watershed Management Advisory Committee with a
characterization of the watersheds, including a description of the suspected or
documented nonpoint sources of pollution and the beneficial uses of water in the
North Whidbey Watersheds.

Stormwater Monitoring

A Water Monitoring sub-committee was formed to work with the staff to develop
a stormwater monitoring program. After careful review, the sub-committee and
ICPWD staff recommended that a consultant be hired to develop the monitoring
plans and to conduct the stormwater monitoring. Many of the committee members
volunteered to assist in the water monitoring collection. The Herrera consultant
firm was hired to develop the baseline monitoring program, collect stormwater
monitoring samples, have the samples analyzed by a lab, interpret the results and
write a Long-term Monitoring Plan.

Source Control Plan

The Source Control Plan was the result of intensive study and discussion of the
potential nonpoint pollution concerns in North Whidbey. Each type of nonpoint
pollution identified by the state was examined by the committee. During the
process of reviewing each type of nonpoint pollution concern, representatives
from the community were invited to participate in the discussion to assess the
needs and brainstorm potential solutions. The Source Control Plan was developed
through this interactive dynamic process involving citizens, government and
members of the watersheds. The actions proposed in the Source Control Plan
were generated by the committee and the members of the community that
ultimately will be involved in their implementation.
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Source Control Activity Priority Ranking

During the final analysis of the Source Control Plan, it was acknowledged by the
committee, that to implement all of the proposed actions would be prohibitively
expensive. The committee worked through a number of ranking systems to
prioritize both the nonpoint pollution concerns and the proposed actions outlined
in the Source Control Plan. The nonpoint pollution concerns were ranked by the
committee based on their interpretation of the severity of concern. Their ranking
Is presented in the chart below. Priority number one is the nonpoint pollution
source of greatest concern, with number nine the source of least concern.

Priority Concern

1 Residential 6 Commercial
2 Small Farms 7 Forestry

3 Stormwater 8 Agriculture
4 Small Businesses 9 Golf Courses
5 Boats/Marinas

The committee went through a priority ranking process of all of the actions
proposed in the Source Control Plan. Each action was ranked on a 1-5 scale for
the following criteria 1.) technical effectiveness 2.) cost benefit 3.) ease of
implementation 4.) practicality and 5.) changing pollution practices. The total
raw scores were multiplied by the weight factor determined in the original
ranking. The ranking scores generated by the individual members of the
committee were compiled and then averaged to produce the final ranking.

Using the information gathered in this ranking process the ICPWD staff compiled
a prioritized list of the proposed actions. A priority listing of the ranked activities
is listed in Table 8. It is intended that this list be used as one of the tools to be
employed when deciding which of the actions to seek funding for first.

Nonpoint Pollution Prevention Action Plan

Based on criteria established in WAC 400-12 and other approved Watershed
Action Plans from other counties, the PWD staff has created the North Whidbey

Executive Summary 5/97 Page EX- 5
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Watershed Nonpoint Pollution Prevention Action Plan. For organizational
purposes the nonpoint pollution recommendations were divided into general
categories. These include Residential, Small Farms, Stormwater, Commercial,
Recreational, and Agriculture/Forestry. By the very nature of nonpoint pollution,
it is recognized that these are artificial designations and that the concerns of one
category often overlap with others because the ecosystem of the watershed is
interconnected. A specific category, Natural Resources, was included to cover
those projects that are interdisciplinary in nature and require a whole watershed
approach or are focused on distinct measures for protection of the natural
resources.

ACTION PLAN ADOPTION
Review and Approval Process

The process of preparing the North Whidbey Watershed Nonpoint Pollution
Action Plan includes approvals from the North Whidbey Watershed Management
Advisory Committee (NWWMAC), the Island County Board of County
Commissioners and the State Department of Ecology. An Environmental
Checklist was be prepared in accordance with the State Environmental Policy Act
(SEPA). The checklist was reviewed to determine potential environmental
impacts resulting from implementation of the proposed Action Plan. The SEPA
checklist was submitted to the Island County Department of Planning and
Community Development in February 1996. In April 1996, a Determination of
Nonsignificance was given for the plan. There was a SEPA public comment
period from April 23" to May 8", There were no comments made during the
public comment period that required revisions to the plan.

The Action Plan was available for public review at all of the public libraries, Oak
Harbor City Hall and county offices. Opportunities to comment on the plan were
provided during a series of town meetings and special presentations in March and
April of 1996. The Final Action Plan was submitted for approval to the Island
County Board of Commissioners on May 12, 1997 at a public hearing. The
Action Plan was adopted at on that day by County Commissioners resolution C-
22-97 and Public Works resolution R-33-97. The final version of this document is
being submitted to the Department of Ecology for Adoption.

Letters of Concurrence
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EXECUTIVE SUMMARY

During the review process agencies and organizations responsible for
implementing the recommendations were asked to submit letters of concurrence
indicating their support. These letters of concurrence are a commitment to
implement the plan recommendations if adequate funding is obtained. The
agencies giving support for the implementation of the plan are under no obligation
to implement any element of the plan until funding is obtained to implement that
section of the plan. These letters are attached to the Action Plan in the Appendix.
Each potential implementing agency or organization with the exception of the
Department of Ecology was in full concurrence with the recommendations prior to
adoption of the Plan.

ACTION PLAN IMPLEMENTATION

The agency and organization responsibilities for implementation of the various
components of the Action Plan are summarized in Table 1 to Table 7. The
estimated costs for the implementation of the action are listed in the tables. In
some projects the cost can only be determined on a site-by-site basis after a field
analysis and preliminary study have been conducted. A list of Action by Agency is
listed in the Appendix. It is the hope of the NWWMAC that over time all of the
elements of this plan will eventually be implemented. Nonpoint pollution
prevention is an on going never ending concern. Every effort to reduce nonpoint
pollution in the North Whidbey Watersheds will benefit the residents of Island
County and protect the economy of our region.
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NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

TABLE 1: RESIDENTIAL ACTIONS
PIERES 1 | Sound Gardening WSU COOP-Master $10,000 development
Gardeners $10,000/yr implement
PIERES 2 | Smart Shoppers WSU COOP-Waste $20,000/yr
Warriors $3,000 brochures
PIERES 3 | On-site Sewage Outreach | IC Health Department $25,000/yr
PIERES 4 | Pet Waste Brochure Waste Warriors $2,000 development
$1,000 printing
$1,000-coordination
RES 1 Inventory/ Sanitary IC Health Department $10,000 inventory
Survey On-site sewage $20,000 survey
systems $20,000 TA
RES 2 State Certification/ Washington Department. | $300,000/yr
Workshops: On-site of Health
system
TABLE 2: SMALL FARM ACTIONS
SF1 Small Farm TA. Program | Whidbey Island $40,000/yr
Conservation District
PIESF 1 Small Farm-Real Estate | WSU Coop-Livestock $20,000/yr
Outreach program Advisors
PIESF 2 Sound Gardening WSU Coop-Master $3,000 development
Gardeners $2,000/yr
ICPWD-Solid Waste $1,000/yr TA
LEGEND

PIE- Public Involvement and Education

University

TA- Technical Assistance

COOP- Cooperative Extension YR- year
SF-Small Farms

RES- Residential

WSU-Washington State
IC-Island County

PWD-Public Works Department

Executive Summary
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EXECUTIVE SUMMARY

TABLE 3: STORMWATER
SW1 Development Code | ICPWD/IC $3,000 revisions
Change Planning/ Building | $5,000/yr
Departments
SW 2 Yearly stormwater | ICPWD/ Town of | $3,000 Coupeville
structure Coupeville $12,000 ICPWD
inspections $5,000 code revis
SW3 BMP ICPWD/ Oak $10,000
demonstration area | Harbor/ Coupeville | demonstration area
& workshops $10,000/3 yrs
SW 4 State Certification | Washington State | $300,000/yr
Program DOE
SW5 Comprehensive ICPWD $250,000
Drainage Basin
Planning
DRSW1 | Swantown ICPWD/ Oak $25,000-$30,000
Drainage Harbor/ Golf
Course
DRSW 2 Crescent Harbor ICPWD $100-200,000
Drainage $50,000 easement
$320-500,000 land
acquisition
DRSW 3 Madrona Way ICPWD $100-150,000
$20,000 easement
$65,000 land
acquisition
LEGEND

PIE- Public Involvement and Education

University

TA- Technical Assistance
SW- Stormwater
COM-Commercial
REC- Recreation

RES- Residential

COOP- Cooperative Extension YR- year

WNR-Watershed Natural Resources

SF-Small Farms
DR-Drainage Concerns
AGR- Agriculture
BMP’s-Best Management Practices

FOR- Forestry

WSU-Washington State
IC-Island County
PWD-Public Works Department
DOE- Department of Ecology

GOLF-golf

ADM-Administration

Executive Summary
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TABLE 4. COMMERCIAL
COM 1 Emergency Spill | IC sheriff $1,500/person training
Response $4,000/person safety
equip.
$20,000/yr program
COM 2 Gravel Pit TA. DOE $60,000/yr
COM 3 Small Business ICPWD $10,000/yr
TA
TABLE 5: RECREATION
PIEREC 1 | Boater Education Marinas/ State Park $16,000/yr
REC 1 Recycling ICPWD $1,000
REC 2 Motor oil Marinas $1,200/yr
contamination
REC 3 Sound Watch revisions | Boating industry $100,000
REC 4 Chemical spills Coop venture $33,000
REC5 Boat sewage pump-out | State Parks $80,000/yr
barges
GOLF 1 Best management Golf Course Industry | $5,000/yr maintenance
practices $50,000/yr research
GOLF 2 Hazardous Chemicals | ICPWD $200/yr
LEGEND
PIE- Public Involvement and Education RES- Residential WSU-Washington State
University COOP- Cooperative Extension YR- year IC-Island County
TA- Technical Assistance SF-Small Farms PWD-Public Works Department
SW- Stormwater DR-Drainage Concerns DOE- Department of Ecology COM-
Commercial AGR- Agriculture FOR- Forestry GOLF-golf
REC- Recreation BMP’s-Best Management Practices ADM-Administration

WNR-Watershed Natural Resources

Executive Summary 5/97 Page EX- 10




EXECUTIVE SUMMARY

TABLE 6: AGRICULTURE/FORESTRY
AGR 1 Hazardous Chemical ICPWD $500
AGR 2 Community Weed Island County Weed $30,000/yr weed
Control Councils. Control Board in a councils
Cooperative venture
AGR 3 Cost Share Program Whidbey Island $30,000/yr
Conservation District | $50,000/yr cost share
AGR 4 Inclusion of exempted | Whidbey Island $10,000/yr
farm practice Conservation District
FOR 1 Forestry for Clean WICD, Skagit and San | $60,000/yr
Water Program Juan Conservation
Distr.
FOR 2 Commercial Woodlot | WICD $25,000/yr
FOR 3 Forest reg. enforcement | Washington $250,000/yr
and revisions Department of Natural | enforcement
Resources $70,000 reg revisions
LEGEND

PIE- Public Involvement and Education
University
TA- Technical Assistance
SW- Stormwater

COM-Commercial
REC- Recreation

WNR-Watershed Natural Resources

AGR- Agriculture

COOP- Cooperative Extension YR- year
SF-Small Farms
DR-Drainage Concerns

BMP’s-Best Management Practices

RES- Residential

WSU-Washington State
IC-Island County
PWD-Public Works Department

DOE- Department of Ecology

FOR- Forestry

GOLF-golf
ADM-Administration

Executive Summary
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NORTH WHIDBEY WATERSHED NONPOINT

POLLUTION PREVENTION ACTION PLAN

TABLE 7: WATERSHED/NATURAL RESOURCES
WNR 1 Penn Cove protection | Island County and $3,000 study
Coupeville
WNR 2 Watershed Planning IC Planning, ICPWD | $40,000 IC plan
and Coupeville $40,000 IC rev
$5,000 proc. plan
$20,000 Coup. plan
$20,000 Coup rev
WNR 3 Multipurpose ponds ICPWD Lead $100-200,000/project
Cooperative venture
WNR 4 Greenway concept ICPWD Lead $250,000-2 million
Cooperative venture per project
WNR 5 Watershed ICPWD Lead $40,000/yr
Stewardship program | Cooperative venture
WNR 6 Watershed ICPWD Lead $10,000 Adm
Stewardship grant and | Cooperative venture | $30-100,000 grant
loan program and loan funds
WNR 7 State Wetland IC Planning $120-150,000
Integration Strategy Department Lead
Cooperative venture
ADMWNR 1 | Water Resource Island County $3,000 review
Coordination $3,500/yr
ADMWNR 2 | County Water ICPWD Lead savings
Resource Advisory Cooperative venture $5,000 Adm
Committee $6,000 TA
PIEWNR 1 Watershed Education | ICPWD Cooperative | $20,000/yr
venture
PIEWNR 2 Wetland Stewardship | WICD-Lead $50,000/yr
program Cooperative venture
LEGEND

PIE- Public Involvement and Education

COOP- Cooperative Extension

SF-Small Farms PWD-Public Works Department

DOE- Department of Ecology

GOLF-golf

WNR-Watershed Natural Resources

COM-Commercial
REC- Recreation BMP’s-Best Management Practices

RES- Residential WSU-Washington State University
YR- year

IC-Island County TA- Technical Assistance

AGR- Agriculture’

SW- Stormwater DR-Drainage Concerns

FOR- Forestry

ADM-Administration
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NORTH WHIDBEY WATERSHED NONPOINT

POLLUTION PREVENTION ACTION PLAN

Table 8:  Priority Ranking of Proposed Actions
Rank Activity code Activity Raw Score
1 PIERES 3 On-site system outreach 170
2 RES 1 Sanitary survey 167
3 RES 2 State Certification 167
4 PIERES 2 Smart Shoppers 162
5 PIERES 1 Sound Gardening 155
6 SF1 Small Farm TA 155
7 SW1 Development Code 153
8 PIESF 1 Small Farm Outreach 143
9 PIESF 2 Small Farm Sound Gardening. 137
10 COM 3 Small Business technical assistance | 131
11 PIERES 4 Pet waste brochure 127
12 WNR 4 Greenways 123
13 SW 3 BMP Demonstration/ workshops 116
14 PIEWNR 1 Watershed Education 116
15 SW 2 Stormwater structure inspection 114
16 SW 4 State Certification/Stormwater 114
17 SW5 Comp. Drain Basin Planning 111
18 WNR 2 Watershed Planning 111
19 WNR 3 Multipurpose Ponds 99
20 WNR 5 Watershed Stewardship 96
Executive Summary 5/97 Page EX- 13
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Table 8: (Continued)

Rank Activity code Activity Raw score
21 COM 1 Emergency Spill Response. 87
22 REC 2 Oil contamination 87
23 PIEREC 1 Boater Education 86
24 REC 4 Boater Chemical. Spills 86
25 REC5 State pump-out barges 82
26 REC 3 Sound Watch 80
27 FOR 3 Forestry Regulation Enforcement | 68
28 COM 2 NPDES permit technical assist. 62
29 FOR 1 Forestry Clean Water 60
30 FOR 2 Commercial Woodlot 60
31 AGR 1 Agriculture Hazardous Chemicals | 46
32 REC 1 Boat recycling 43
33 AGR 3 WICD Cost share program 42
34 AGR 4 Inclusion for exempted farms 42
35 AGR 2 Weed control 40
36 ADMWNR 2 | Water Advisory Committee 21
37 ADMWNR 1 | Water Resource Coordination 20
38 GOLF 2 Golf Hazardous Chemicals 20
39 GOLF 1 Golf best management practices 19

Actions Not Ranked in the Initial Ranking Process

WNR 1

Penn Cove Protection

Strategy

DRSW 1
DRSW 3

WNR 6

Swantown Drainage
Madrona Way Drainage

WNR 6 Wetland Integration

DRSW 2 Crescent Harbor Drainage

Watershed Stewardship Grant and Loan Program
PIEWNR 2 Wetland Stewardship Program

Executive Summary

5/97

Page EX-14



CHAPTER ONE- INTRODUCTION

PURPOSE

The purpose of the North Whidbey Watershed Nonpoint Pollution Action Plan
is to develop a program of effective actions or control measures to prevent and
reduce nonpoint pollution within the watersheds. This reduction in nonpoint
pollution will ultimately improve the water quality on North Whidbey Island
and in Puget Sound.

Nonpoint pollution sources differ from point sources of pollution in that they
are not carried from a distinct point of origin through a single pathway (e.g. a
pipe) to the receiving water. Nonpoint pollution originates from dispersed and
uncontrolled sources. This type of pollution is carried over the land by
surface runoff and eventually enters a drainage conveyance system that
transports the polluted water to the Puget Sound. Some nonpoint pollution
can infiltrate into the ground and contaminate aquifers. State studies have
indicated that 40% of the pollution in Puget Sound originate from nonpoint
pollution. The state has identified a number of potential sources of nonpoint
pollution, which include: residential, stormwater, agriculture, forestry, small
businesses, chemical spills, golf courses, boats & marinas, gravel pits, and
landfills.

In an effort to improve the water quality in Puget Sound and its contributing
waters, the Puget Sound Water Quality Management Plan prepared by the
Puget Sound Water Quality Authority recommends that all local governments
coordinate planning efforts to reduce nonpoint source pollution. The Puget
Sound Water Quality Management Plan advocates the preparation and
implementation of Watershed Action Plans in each County. The immediate
goals of an Action Plan are to control and prevent nonpoint pollution and to
protect the beneficial uses of water. The long term goals of an Action Plan are
to restore and provide long term protection of the beneficial uses of water.

North Whidbey Watersheds

In 1988, Island County completed a ranking of its 130 watersheds for the
potential of contributing nonpoint pollution to Puget Sound. At that time,
Island County was divided into four Watershed Regions: North Whidbey,
Central Whidbey, South Whidbey and Camano Island. Due to the small size
of the island watersheds, some of the watersheds were grouped together. In
the ranking process, eight watersheds were identified as priority watersheds in
Island County. The watersheds identified were: 1.) Oak Harbor/ Crescent
Harbor watersheds, 2.) Penn Cove watershed group, 3.) Dugualla watershed,
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4.) Holmes Harbor watershed group, 5.) Deer Lake watershed group,
6.) Langley watershed, 7.) Maxwelton watershed, and 8) Triangle watersheds.

The North Whidbey Watershed region was selected for the first watershed
planning effort because the top three ranked watershed groups are located in
that region. The highest ranked watersheds are Crescent/ Oak Harbor
watersheds, Penn/Hastie/Monroe watersheds, and Dugualla watershed.

Centennial Clean Water Grant

In 1991, Island County applied for and was awarded a grant to fund the
development of a Nonpoint Pollution Prevention Action Plan for the North
Whidbey Island Watersheds. A grant agreement and a series of amendments
were signed by the Department of Ecology and Island County in September
1992. Island County has project lead status for guiding the planning and
implementing process. The Island County Public Works Department
(ICPWD) at that time accepted the leadership role in this planning process.
As the owners of the County’s drainage conveyance infrastructure, the
ICPWD staff acknowledge the fact that by state and federal law, the County is
liable for any state water quality violations of those waters. In order to protect
the water quality of the water that is conveyed in the Island County drainage
infrastructure, the ICPWD took on the task of developing the North Whidbey
Watershed Nonpoint Pollution Prevention Action Plan. For the purposes of
this action plan, the term North Whidbey will be used to represent the North
Whidbey Watershed boundary areas illustrated in Map One (page 16).

North Whidbey Watershed Management Advisory Committee
(NWWMAC)

In December 1992, the Island County Board of County Commissioners
established the North Whidbey Watershed Management Advisory Committee.
(Ordinance no. R-60-92) The North Whidbey Watershed Management
Advisory committee was formed to provide guidance to the process from
citizens living in the watersheds and technical advisors from other agencies
and departments. The NWWMAC is a volunteer organization composed of
individuals who represent a cross section of interests within the watersheds.
The recommended composition of the Committee included both citizens living
in the watersheds and technical advisors. Nine citizen members, representing
three members from each of the Commissioners’ Districts, were given voting
status. The tribes were granted one voting member, but later declined that
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status in favor of a technical advisor status for each of the tribes. Technical
Advisors to the Committee included representatives from the following
agencies; Skagit Cooperative (tribes), City of Oak Harbor , Whidbey Island
Conservation District, US Naval Air Station-Whidbey Island, Washington
State Department of Natural Resources, Washington State Parks, Island
County Cooperative Extension, Town of Coupeville, Point No Point Tribe,
Washington State Department of Wildlife and the National Park Service.
Staff representing the following departments provided technical assistance to
the Committee throughout the process: Environmental Health, Planning, and
Public Works (Solid Waste, Roads, and Engineering).

Procedural Plan

Upon formation of the NWWMAC in March 1993, a procedural plan was
developed to establish the guidelines of the Committee operations. After
receiving training in a series of consensus workshops, the Committee voted to
maintain their voting status only in the event of a deadlock in the consensus
process. The only drawback to the consensus process was that it extended the
time required to make decisions. Once consensus was achieved, the decisions
made were acceptable to the full Committee. During the entire two year
process for developing the Procedural Plan, Goals and Objectives, Public
Involvement and Education Plan, Source Control Plan, and Action Plan, the
Committee never exercised their right to vote because consensus was achieved
on all issues. The NWWMAC did an exceptional job working together as a
cohesive group to achieve a common goal. The Committee members worked
diligently to understand the issues of nonpoint pollution and to formulate
pollution prevention solutions that would work in North Whidbey Island.

Public Involvement and Education Plan (PIE PLAN)

The NWWMAC acknowledged early on in the process that the success of any
nonpoint pollution prevention program was dependent on a well-informed
public. To this end, the Committee established a Public Involvement and
Education Sub-Committee to oversee the development and implementation of
a Public Involvement and Education Plan for the duration of the planning
project. In the process of developing the plan, the ICPWD staff and
subcommittee reviewed the existing educational efforts pertaining to nonpoint
pollution prevention. The Public Involvement and Education Plan focused on
expanding the current educational efforts, using existing resources, and the
creation of new programs only where none existed. The Committee decided
to focus on providing outreach programs that provided information and
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pollution solutions at places where people congregate. Most of the activities
presented in the plan are geared for reaching specific groups of people in the
most logical locations; examples include “Smart Shopper” supermarket
displays on waste reduction and the proper chemical use, storage and disposal;
“Sound Garden” nursery display and slide presentation; the Small Business
Technical Assistance Program that makes site visits to local businesses; and
the Small Farm Technical Assistance Program that provides on the farm
conservation planning. The full NWWMAC reviewed, modified, and adopted
the Public Involvement and Education Plan. The ICPWD staff and members
of the Public Involvement and Education subcommittee oversaw the
implementation of the activities outlined in the plan. The Public Involvement
and Education Plan is presented in more detail in Chapter 3.

DEVELOPMENT OF THE ACTION PLAN

The North Whidbey Watershed Nonpoint Pollution Prevention Action Plan
has been prepared by the ICPWD under the guidance of the NWWMAC. The
Committee worked with the staff for over two years on the development of
this Action Plan.

Planning Process

In order for the Committee to make informed decisions about nonpoint
pollution prevention, a series of educational workshops were conducted in the
summer of 1993. To encourage public participation early in the process the
workshops were extensively advertised through the local media. Although
most of the workshops had full attendance by the advisory committee, they
were not well attended by the general public. In addition to these workshops,
a number of the members of the Committee attended a one day short course on
Watershed Hydrology at the American Water Resource Association (AWRA)
Conference in Seattle in June 1993.

Workshop Series

June 1993 Watershed Dynamics/Boats and Marinas
June 1993 Watershed Field Trip

June 1993 Watershed Hydrology (AWRA)

July 1993 Residential Nonpoint Pollution

August 1993 Stormwater/Erosion

September 1993 Forestry/Agriculture
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Goals and Objectives

The NWWMAC was established to assist in the development of a plan for
improving water quality in the North Whidbey Watersheds and the Puget
Sound by reducing nonpoint pollution in those watersheds. Goals and
Objectives for the Action Plan were developed by the NWWMAC. The
following goals were developed by the Committee to guide the planning
process.

1.  Assure that the quality of surface water in the North Whidbey
watersheds supports present and future uses.

2. Develop and maintain a community stewardship ethic regarding
watershed management.

3. Emphasize the importance of the local economy while initiating and
improving watershed management practices.

4. Support programs at the local level to assure that the integrity of the
watershed is sustained.

5. Assure that all responsible agencies of local, tribal, state, and federal
entities, in concert with informed citizens, cooperate fully to develop,
implement, sustain, and monitor a watershed management plan that
measures progress towards clearly stated objectives.

The NWWMAC recognizes that some of the goals and objectives will be
achieved sooner than others. The complete list of the goals and objectives are
presented in Figure 1-1 to 1-5.
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GOALS and OBJECTIVES

Figure 1: Goal 1

1. Assure thatt

he quality of surface water in the North Whidbey

watersheds supports present and future uses by identifying and
recommending the following objectives:

A.

Reduce disturbances to natural ecosystem functions in
aquatic, wetlands, drainage corridors, and known
groundwater recharge areas.

Encourage voluntary registration of wetlands and known or
suspected groundwater recharge areas, and identify possible
sources of pollution to these areas.

Protect existing fish habitat in the North Whidbey shore and
coastal environment.

Maintain habitat for commercial and recreational harvesting
of shellfish and minimize potential for human illness from
shellfish-borne diseases.

Protect existing shellfish habitat, endeavor to prevent loss of
desirable species, and improve the habitat when possible.
Protect wetlands and drainage corridors from the impacts of
nonpoint pollution, encourage the restoration of degraded
habitat, and strive to maintain habitat diversity.

Protect eelgrass and other beneficial estuarine resources for
wildlife, shellfish and fish habitat from nonpoint pollution.
Strive to maintain open spaces and natural environments by
identifying and supporting incentive programs.

Reduce litter, garbage, marine debris, biological and
chemical pollutants in natural drainages, wetlands and
beaches.

Identify sources of nonpoint pollution related to recreational
usage of the land. Identify and support mitigative measures
for reducing the pollution sources and impacts.

Chapter 1
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Figure 1-2: Goal 2

2. Develop and maintain a community stewardship ethic regarding
watershed management by identifying and recommending the following
objectives:

A. Increase citizen awareness of how land use activities affect
water quality, how to reduce pollution sources, and how to
mitigate adverse impacts.

B. Educate the general population and encourage active
participation in sustaining quality water resources by
identifying specific tasks that reduce nonpoint pollution.

C. Promote public awareness of the benefits of assured high
quality watersheds.

D. Explore the possibility of providing free information,
assistance, and financial incentives to initiate and sustain
good stewardship practices.

E. Expand public awareness of, and participation in, state,
tribal, and local programs, and in decision making processes
related to the watersheds.

F. Provide education for decision makers and the general public
on the rights and responsibilities of land owners with respect
to watershed management.

G. Promote awareness of the dynamics of watershed processes
and related issues among decision makers.

H. Educate young people about watersheds and water quality
issues.

l. Encourage businesses to take an active interest in all facets
of maintaining water quality.

J. Maintain awareness of water quality issues by recognizing
successful efforts to reduce nonpoint pollution.
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Figure 1-3: Goal 3

3. Emphasize the importance of the local economy while initiating and
improving watershed management practices; to be accomplished by
identifying and recommending the following objectives:

A

Emphasize the importance of water resources to meet current
and future needs of the economic base of Whidbey Island.

Identify and recognize the economic contributions of
aquaculture, timber, agriculture, mining, and other business
activities to the economic livelihood of the community.

Educate the general public about water resource
requirements for sustaining commercial activities that
support the economic base of the community.

Identify costs to the community of degraded or insufficient
water resources to sustain business and commercial
activities.

Chapter 1

5/97 Page 1-8




CHAPTER ONE- INTRODUCTION

Figure 1-4: Goal 4

4. Support programs at the local level to assure that the integrity of the
watershed is sustained.

A. Compile, update, and monitor pertinent data to assess quality
and capacities of water resources in all North Whidbey
watersheds.

B. Collect and compile information related to land use and the
existing condition of the watershed.

C. Assess specific problem areas and develop plans for both
short and long term solutions.

D. Encourage the use of reliable scientific and technological
information in the development of watershed best
management practices.

E. Support current Health Department actions which monitor
sewage and drainfield systems in sensitive areas where
known problems exist.

F. Support the continuance and development of County wide
programs that assure that best management practices are
instituted and monitored.
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Figure 1-5: Goal 5

5. Assure that all responsible agencies of local, tribal, state, and federal
entities- in concert with informed citizens- cooperate fully to develop,
implement, sustain, and monitor a watershed management plan that
measures progress towards clearly stated objectives by developing action
plans which:

A.  Afford opportunities for agencies to share and exchange
information, and to work cooperatively to act on watershed
Issues.

B. Assure activities of cognizant agencies are integrated into
unified programs that deal with all watershed issues.

C. Integrate the watershed management plan into other resource
and land use management plans. e.g., the Growth
Management Plan.

D. Pursue adequate long-term funding for a watershed
management program that will assure our water resources are
sufficient to meet the needs of our region.
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North Whidbey Watershed Assessment

Following the guidance outlined in Washington State Administrative Code
(WAC) 400-12 and in other Action Planning Projects, the ICPWD staff
completed a Watershed Assessment for North Whidbey Island. The objective
of the report was to provide the North Whidbey Watershed Management
Advisory Committee with a characterization of the watersheds, including a
description of the suspected or documented nonpoint sources of pollution and
the beneficial uses of water in the North Whidbey Watersheds. The report
includes information about drainage corridors and wetlands, the beneficial
uses they provide and/or support, and the land uses that effect them.

Information for the report was acquired from published and unpublished
reports, aerial photographs and maps, field data, and from individuals living
and working in the watersheds. The staff conducted a visual survey of the
watersheds to determine actual drainage basin boundaries, and potential
nonpoint pollution concerns. Road Department personnel were instrumental
in the development of the newly defined drainage basin boundaries and
provided information about drainage concerns and agricultural practices in the
North Whidbey Watersheds. Staff from the Health Department, Solid Waste
Division, Island County Cooperative Extension, Whidbey Conservation
District, and other local agencies provided technical assistance in the
development of the report.

The Puget Sound Cooperative River Basin Team produced a series of
computer-generated maps illustrating soils, forest land use, wetlands, fisheries,
and wildlife habitat. Computer generated Tiger Data maps based on the 1990
census and contour maps were purchased. The base map for the project was
generated using Tiger Data maps. The contour maps were used to produce the
new drainage basin boundary maps. Land use maps were generated using
base maps originally produced by the Economic and Engineering Service
Consultant firm for the Ground Water Management Program.

The Public Works Department used the collected information, field
observation, and analyzed data to evaluate the effects of sources of nonpoint
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pollution on water quality and sensitive areas in the North Whidbey
Watersheds. The sole purpose of this document was to provide a "snapshot in
time" of the existing conditions of the watersheds and to propose some
potential solutions for reducing the impacts of nonpoint pollution. The
information in the report was used by the North Whidbey Watershed
Management Advisory Committees in the formulation of the Action Plan.

Stormwater Monitoring

North Whidbey Island is composed of a number of relatively small watersheds
with very little elevation gain. The ridges that divide one watershed from
another are only a few hundred feet above sea level. Due to these factors,
there are very few watersheds that accumulate enough water for year round
flows. Extensive ditching and channelization from agricultural practices and
land development have further impacted the few waterways that do exist. The
majority of the watersheds only have moving water during storm events. This
stormwater mainly runs off the land as sheet flow, following natural drainage
corridors, agricultural ditches, and road ditches.

A Water Monitoring Sub-committee was formed to work with the staff to
develop a stormwater monitoring program. After careful review, the ICPWD
staff and the Sub-committee recommended that a consultant be hired to
develop the monitoring plans and to conduct the stormwater monitoring.
Many of the Sub-committee members volunteered to assist in the water
monitoring collection. The Herrera consultant firm was hired to develop the
baseline monitoring program, collect stormwater monitoring samples, have the
samples analyzed by a lab, interpret the results, and write a Long-term
Monitoring Plan. The water quality monitoring sampling was completed by
March 1995. A baseline water quality monitoring report interpreting the
results of the study was completed in August 1995. Based on the results of
the base line study, a Long-term Monitoring Plan was finished in August
1995. Summaries of both the baseline monitoring report and the Long-term
Monitoring Plan are presented in Chapter 6. The Long-term Monitoring Plan

Chapter 1 5/97 Page 1-12



CHAPTER ONE- INTRODUCTION

Is presented in more detail in Chapter 14-Implementation. The documents in
their entirety are presented in Appendix A and Appendix B.

Source Control Plan

The Source Control Plan was the result of intensive study and discussion of
the potential nonpoint pollution concerns in North Whidbey. Each type of
nonpoint pollution identified by the state was examined by the Committee.
During the process of reviewing each type of nonpoint pollution concern,
representatives from the community were invited to participate in the
discussion to assess the needs and to brainstorm potential solutions. The
Source Control Plan was developed through this interactive and dynamic
process. The actions proposed in the Source Control Plan were generated by
the Committee and the members of the community that ultimately will be
involved in their implementation.

The solutions chosen to be included in the Source Control Plan were
developed by the Committee after an extensive review of the existing
conditions and potential management options. These solutions were tempered
to meet the basic tests of practicability and acceptability of both the
implementing agencies and the public. The solutions chosen were developed
to be economical, socially, and politically feasible, and technically achievable.
For each proposed action, the concerns, recommended solutions, benefits,
estimated costs, implementing agency, and potential funding sources were
outlined. The Source Control Plan forms the foundation of this North
Whidbey Watershed Nonpoint Pollution Action Plan.
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Source Control Activity Priority Ranking

During the final analysis of the Source Control Plan it was acknowledged by
the Committee that to implement all of the proposed actions would be
prohibitively expensive. The Committee worked through a number of ranking
systems to prioritize both the nonpoint pollution concerns and the proposed
actions outlined in the Source Control Plan. The nonpoint pollution concerns
were ranked by the Committee based on their interpretation of the severity of
concern. Their ranking is presented in the chart below. Priority number one
is the nonpoint pollution source of greatest concern, with number nine the
source of least concern.

Priority Concern Priority Concern

1 Residential 6 Commercial
2 Small Farms 7 Forestry

3 Stormwater 8 Agriculture
4 Small Businesses 9 Golf Courses
) Boats

The Committee went through a priority ranking process of all of the actions
proposed in the Source Control Plan. Each action was ranked on a 1 through
5 scale for the following criteria: technical effectiveness, cost benefit, ease of
implementation 4.) practicality and changing pollution practices. The total
raw scores were multiplied by the weight factor determined in the original
ranking of the nonpoint pollution sources. The ranking scores generated by
the individual members of the committee were compiled and then averaged to
produce the final ranking. The results of that ranking were used to generate
the proposed implementation strategy for the Nonpoint Pollution Prevention
Action Plan. The ranking process and recommendations for future funding
strategies are outlined in more detail in Chapter 14.
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Nonpoint Pollution Prevention Action Plan

Based on criteria established in WAC 400-12 and other approved Watershed
Action Plans from other counties the ICPWD staff has created this Nonpoint
Pollution Action Plan. The Action Plan is based upon creative efforts by the
Committee to develop recommendations that will be successful in controlling
nonpoint pollution in the North Whidbey Watersheds. For reasons of
simplification, the introductory chapters give a brief overview of the planning
process and background about the county. (Chapters 1 and 2) Nonpoint
pollution sources and an overview of the water monitoring program are
outlined in the Nonpoint Pollution Concerns section. (Chapters 3 and 4) In
the Accomplishments to Date section, the Public Involvement and Education
Activities, and projects completed during this planning process, are presented.
(Chapter 5 and 6) For organizational purposes, the nonpoint pollution
recommendations were divided into general categories. These include
Residential, Small Farms, Stormwater, Commercial, Recreational, and
Agriculture/Forestry. (Chapters 7 to 12) It is recognized that these are
artificial designations and that the concerns of one category often overlap with
others because the ecosystem of the watershed is interconnected. A specific
category, Natural Resources was included to cover those projects that are
interdisciplinary and require a whole watershed approach, or are focused on
distinct measures for protection of the natural resources. (Chapter 13) The
section on Implementation Strategy lays out the recommended procedures
required for the implementation of the approved Nonpoint Pollution Action
Plan. (Chapter 14)

Support documentation, such as the water quality monitoring reports, are
included in the appendices. An environmental checklist and letters of
concurrence will be included in the back of the final document. An executive
summary is included in the front of the document to give an overview of this
Nonpoint Pollution Prevention Action Plan.
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NORTH WHIDBEY WATERSHED MAP
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CHAPTER 2- BACKGROUND

GENERAL CHARACTERISTICS
Location

Island County is located in the northern reaches of the deep water trough of
Puget Sound off the coast of Skagit and Snohomish Counties in Washington
State. It is bounded on the north by Deception Pass, on the east by Skagit
Bay, Port Susan, and Possession Sound, and on the west by the Strait of Juan
de Fuca and Admiralty Inlet. Five islands make up the county: Whidbey,
Camano Ben Ure, Strawberry and Smith.

Whidbey Island is separated from Fidalgo Island to the north by the swift-
moving tidal exchange waters of Deception Pass. Most of its western border
faces the Strait of Juan de Fuca, where the effects of the Pacific Ocean's
currents, climate, and wave action are evident. The eastern shoreline has
several sheltered coves and inlets which adjoin Skagit Bay and Saratoga
Passage.

Whidbey and Camano Islands comprise a total land area of 206 square miles,
which is bound by 200 miles of saltwater shoreline. It contains approximately
two square miles of fresh and saltwater lakes with associated wetlands.
Whidbey Island is the largest island in Puget Sound, with a land area of 172
square miles. With approximately 148 miles of saltwater shoreline, this
elongated land mass extends 52 miles in a north-south direction and varies
from one to ten miles in width between its shorelines.

Lagoons, saltwater tidal flats, marshes, and accretion beaches extend from the
coastline at several points. Although the watershed areas are limited in size in
this island environment, several fresh water lakes, marshes, and intermittent
streams exist. There are a few drainages with year round flow. Some
extensive peat bogs exist in lowland depressions and kettles.

The North Whidbey Watershed Region is located in the northern section of
Whidbey Island. All of the watersheds in this planning area are located in
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Island County and encompass a portion of all three County Commissioner
Districts. The 17 distinct watersheds that have been identified in this region
cover a land area of approximately 25,000 acres. Each watershed varies
considerably in size and shape; some span most of the island, others are only a
few hundred feet in length. The watershed region drains into a number of
different waterbodies: Crescent Harbor, Oak Harbor, Strait of Juan de Fuca,
North Puget Sound, Skagit Bay-Saratoga Passage, Penn Cove, Deception
Pass, and Hope Harbor.

Topography

The topographic relief of Whidbey Island is quite uniform throughout the
island, with elevations ranging between 200 and 400 feet above sea level.
Variations to the topography include relatively flat land at sea level, rolling
hills and steep coastal bluffs. Above 200 feet in elevation, the terrain consists
of rolling upland hills and plains. Gentle ridges run the elongated reaches of
the islands, rising and falling with the relief of the land.

Several sections of North Whidbey are traversed by low valleys, terraces, and
prairies, with elevations generally less than 100 feet above sea level. Often
only a minor rise distinguishes the divide between one watershed and another.
The highest point on Whidbey Island (531 ft) is located in North Whidbey,
west of Strawberry Point and Silver Lake. The second highest point of
elevation in North Whidbey is at Goose Rock (484 ft), followed by Hoypus
Hill (400 ft) and Monkey Hill (260 ft). The coastal bluffs which often tower
over cobble beaches and sand spits are often over 200 vertical feet in elevation
(Blowers Bluff, West Beach Bluff, and Pt. Partridge Bluffs.)
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Soils

The relatively thin layer of soil which mantles the islands has developed under
the influence of several natural processes. Glacial drift is the primary parent
material of the soils, which vary in different topographic positions by texture,
permeability, and consistency. Varying amounts of rainfall throughout the
island, combined with the differing glacial terrain, have allowed several types
of vegetative growth to occur and to contribute to the development of the
existing soils.

Through examination of the island’s physiographic relief and related
geological and surficial soil characteristics, the U.S. Soil Conservation Service
(1958) has classified and documented the soil types of this area. These soils
have been classified and grouped under the following general types of terrain:

1. Soils of Glacial Uplands

2. Soils of Terraces

3. Soils of Depressions in Uplands and Terraces
4. Soils of Deltas and Tidal Flats

5. Organic Soils

6. Miscellaneous Land Types

The rolling glacial upland of Island County comprises approximately 75
percent of the total land area. Many of the soils are very shallow, underlain by
cemented glacial till called hardpan, as well as by some isolated areas of clay
till. While surface drainage is good in gently to steeply sloping upland areas,
the subsurface is relatively impermeable. However, there are some upland
areas where deposits of gravelly and sandy glacial drift exist and soils are
loose and uncompacted. These soils are typically deep and drain rapidly.

Terrace soils occupy those lands commonly referred to as the grassland
prairies of the islands. They are the most fertile and productive areas of the
county, yet these soils occupy less than five percent of the land area. Most
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terrace soils are remnants of glacial sand and gravel outwashes or were
deposited as marine and glacial lake sediments. Drainage ranges from
generally moderate in gently sloping areas to very rapid where large amounts
of gravel exist.

Soils that occur in glacial depressions of upland and terraces receive large
quantities of seepage and runoff from surrounding lands. They occupy
depressions, basins, or sloping concave areas and typically hold large
quantities of water during wet seasons. They are formed of impermeable,
cemented till predominantly, or consist of glacial/marine sediments and clays.

Organic soils are located in depressions of shallow lakes, ponds, and other
permanently wet areas. They are composed largely of decomposing plant and
animal materials and are inundated throughout the year.

Delta and tide flat soils generally lie in level areas adjacent to coastal beaches.
Most of these soils have developed from marine sediments, marine sand, and
gravel materials. High tides generally raise the water table in these areas and
many are poorly drained.

Miscellaneous land types are those areas that cannot be classified into soil
because of lack of a soil profile or because of their variable characteristics.
These are generally steeply sloped shoreline areas, coastal beaches, and
wetlands of fresh and saltwater bodies. The steeply sloped areas have
geologic and soil characteristics generating erosion and drainage problems.
The lowland beach areas and wetlands are typified by high water tables and
pose limitations on human development.

Climate
The climate of Island County is generally mild and uniform due to the small

range of elevations, the wind pattern, the rain shadow effect of the Olympic
Mountains, and the tempering effect of the surrounding marine waters. The
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mild climate reflects the moderating influence of the Pacific Ocean, by way of
the Strait of Juan de Fuca and Puget Sound. Whidbey Island is located in the
Puget Sound Convergence Zone, accounting for unique weather patterns,
temperature ranges, and varying rainfall in each watershed. During the
summer the prevailing dry winds are from the northwest, whereas during the
winter moist winds from a southwesterly direction prevail. The Puget Sound
Convergence Zone accounts for variation to this norm, in that winds will often
shift dramatically in the course of a few hours. Winds in North Whidbey are
affected by the Strait of Juan de Fuca. They generally are stronger than in
other parts of the island and tend to be more westerly and northwesterly.

Winter precipitation brings most of the annual rainfall to North Whidbey.
Precipitation varies considerably from year to year, from as low as 13 inches
to over 40 inches at some sites. The average precipitation for watersheds
ranges from 20.54 inches in Coupeville to 28.22 inches in the Strawberry
watershed. Weather data collection is currently being conducted by the
Washington State University (WSU) Cooperative Extension office volunteer
monitoring program. In addition to the eleven active WSU weather
monitoring stations in North Whidbey, there is a Weather Monitoring station
at the Naval Air Station-Whidbey (NAS Whidbey). *

Summers are mild and winters generally bring only small amounts of
snowfall. Temperatures vary considerably from year to year and from
watershed to watershed, but rarely go below zero or above 90° Fahrenheit.
The maximum annual temperatures range from 93 to 74° F, while the
minimum annual temperatures range from 11 to 24° F. Based on records kept
of temperatures since 1942 at the Ault Field by the NAS Whidbey, an
estimated average temperature per season has been calculated for North
Whidbey. Winter (December through February) has a mean temperature of
40° F. Spring (March through May) warms up to an average of 50° F. Summer
(June through August) is the warmest part of the year and averages 60° F. Fall
begins to cool down with an average of 50° between the months of September
and November. 2 The depth of frost penetration varies by soil type and
temperature, but averages range between five and ten inches during winter
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extremes.
Surface Water Resources-

Drainage characteristics of soil, vegetation, and topographical features control
how water moves once it reaches the ground. An estimated 68% of the yearly
average precipitation leaves Island County as runoff. * The lack of snow
accumulation, significant seasonal precipitation, and the small watershed areas
result in mainly intermittent surface water flows. Continuously flowing
drainages and streams are supported largely by ponded areas and several of
the lakes in the county. There are only three watersheds with small year-
round flows in North Whidbey: Swantown, Strawberry, and Crescent Harbor.

North Whidbey has seventeen distinct drainage basins with varying land areas.
Deception Watershed, located in the far northwest corner, is the smallest, and
Crescent Watershed is the largest. There are four watersheds less than a
square mile in size. Three watersheds are from 1 to 1.9 square acres. There
are three watersheds with an area of from 2 to 2.9 square miles. Four
watersheds have an area of from 3 to 3.9 square miles. The actual square
mileage for the watersheds are listed in Table 2-1.

Lakes

The United States Geological Survey Mapping and the National Wetland
Inventory Mapping indicate that there are thirty-seven identifiable lakes in
Island County, and perhaps an equal number of areas which are ponded during
the year. Seven of these lakes are influenced by tidal action and brackish in
nature. In total, there are 971 acres of free-standing lakes and ponds and 415
acres of associated marshlands.
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TABLE 2-1: NORTH WHIDBEY WATERSHED AREAS

WATERSHEDS ACRES | SQUARE
MILES
1. DECEPTION 93.67 0.15
2. CORNET 530.67 0.83
3. TROXELL 678.00 1.06
4. HOPE 214.00 0.33
5. CRANBERRY 1,551.33 2.42
6. DUGUALLA 2,177.33 3.4
/. NAVY 1,871.00 2.92
8.CROSBY 972.00 1.52
CLOVER
9. HEIGHTS 429.00 0.67
10. STRAWBERRY 2,463.67 3.85
11. CRESCENT 3,957.00 6.18
12. OAK HARBOR 2,033.00 3.18
13. SWANTOWN 2,406.00 3.76
14 WEST 1,797.33 2.81
PARTRIDGE

15. PENN 1,976.67 3.09
16. HASTIE 1,144.00 1.79
17. MONROE 604.33 0.94
TOTAL 24,899.00 38.90

Chapter 2

5/97

PAGE 2-7



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

Cranberry Lake, the largest freshwater lake (128 acres), lies in Deception Pass
State Park and is heavily used for recreation and swimming. Surfer Pond, just
south of Cranberry Lake is an extensive wetland area that is part of the
Cranberry Lake drainage. Dugualla Pond is a brackish area influenced by
tidal action. This area has been diked and drained for agriculture to a limited
extent. Ault Field is located to the west of the pond. Heavy precipitation and
high tides greatly influence the levels of the pond and the total land area
covered. Large deposits of organic peat materials are associated with this area
due to dramatic fluctuations in water levels. Dugualla Bay Heights Lagoon is
a man-made lagoon located in a subdivision. Residential houses are situated
around its perimeter. Devries Pond and Green Pond water levels are
maintained by man-made structures. The water supply for these ponds is from
one of the few, small, year-round creeks. Silver Lake, located near the highest
point in North Whidbey, is one of the largest lakes. The property around the
is rural residential.

Swan lake is a brackish wetland with a water level which fluctuates from
stormwater runoff and salt water seepage. The hydrology of the area was
altered by the building of the West Beach road. Historically, the area drainage
has been controlled by a tide gate. Loers Pond and Waterloo Marsh are
located just south of the Whidbey Country Club. They are fed primarily by
surface water drainage. Hastie Lake is the largest of a series of ponds that also
concentrates surface drainage. Some of the small ponds in this interconnected
group of wetlands are heavily impacted by runoff from small farms.

Pondilla Lake and Parego's Lake are located within Fort Ebey State Park.
Pondilla Lake is bordered by residential property on the north. Parego Lake is
located entirely on State Park land. It is not heavily used for recreation
because it can only be accessed by trail.

Flooding occurs in concert with seasonally high precipitation in ponded areas
and in natural drainageways. Lakes, streams, drainage corridors, and bog-like
depressions often experience high water levels during the winter and spring
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seasons when the tides are highest and rainfall is heavy. In some areas, efforts
to reclaim tidelands through levying have created back flooding problems as
fresh water runoff of upland areas meets high incoming tides.

Wetlands Values and Functions

Wetlands and watersheds are dependent on and are influenced by each other.
The characteristics of watersheds and the activities that take place in them
affect wetlands. Soil characteristics, topography, hydrology, vegetation, and
climate all influence the presence and type of wetlands that form in the
watershed. Activities that alter these factors can change and degrade the
watershed's wetlands. In some cases, alterations to distant areas can have an
adverse effect on wetlands through changes in the hydrology of the watershed.
Cumulative impacts to wetlands can negatively affect the water quality,
human and wildlife health, and the quality of life in the whole watershed.

Wetlands are important to the function and health of watersheds. They are a
critical part of a watershed's hydrologic cycle. Wetlands help regulate the
quantity of water moving though a watershed, contribute to flood water
storage, provide the water supply base for creeks, and help remove nonpoint
pollutants. In some cases, wetlands are connected to other parts of the
watershed by seasonal or permanent surface water conveyances such as
swales, streams, ditches, and other wetlands. These watershed
interconnections play a role in the transport and/or reduction of pollution,
control of flooding, movement of nutrients off site, and support of the aquatic
food chain, and provide corridors for wildlife to travel. Although some
wetlands are isolated, they can be connected by shallow subsurface
groundwater movement along till layers.

To appreciate the role of wetlands in protecting water quality, providing and
supporting beneficial uses, and preserving a healthy watershed, it is important
to understand wetland values and functions (Table 2-2.)

It is important to realize that not all wetlands perform all the functions that are
possible, nor do they perform them to the same degree. The values and
functions performed and the level of performance are dependent on site
specific characteristics such as vegetation types, geological setting, position in
the watershed, water regime, soils, and other factors. To adequately evaluate
an individual wetland’s values and functions, a specific assessment must be
made and placed in the context of the watershed, not just on the property
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where it occurs.

Table 2- 2: WETLAND FUNCTIONS

WATER QUALITY PROTECTION AND IMPROVEMENT
STORMWATER AND FLOOD CONTROL
GROUNDWATER EXCHANGE
FISH and WILDLIFE HABITAT

WETLAND VALUES

AESTHETICS
RECREATIONAL PURSUITS
EDUCATIONAL OPPORTUNITIES

A. Wetland Functions
1.) Wetland Water Quality Protection and Improvement

Wetlands protect and improve the quality of water in the watershed by
removing, and storing waterborne sediments and pollutants. They are trapped
in wetland soils, as well as filtered and assimilated by plants. The plants alter
them biologically and chemically. Although wetlands remove and store
pollutants, they can be harmed by them, and there is a limit to their ability to
remove pollutants. Pollutants can harm plants, fish, and other wildlife,
especially when toxic substances become concentrated at the top of the food
chain.

2.) Wetland Stormwater and Flood Control

By intercepting, slowing, and storing runoff and floodwater, wetlands can
reduce the damaging effects of stormwater and flood flows on adjacent and
downhill habitat and property. Dense vegetation slows flood waters. Hydric
soils can hold stormwater and floodwater, releasing it slowly over time. Peat
systems are especially valuable, as they can hold many more times their
weight in water and are most effective when undisturbed.
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3.) Wetland Groundwater Exchange

Water retained by some wetlands slowly moves through the soil into
groundwater aquifers. Some groundwater aquifers discharge near or at the
surface into wetlands. A few wetlands are perched where underlying
hardpans allow very slow percolation and minimal recharge to underlying
aquifers. The recharge to groundwater is limited to only a small number of
wetlands, and the amount of recharge for each of these specialized wetlands is
still being researched by wetland scientists.

4.) Wetland Wildlife Habitat

Wetlands are essential habitat for breeding, nesting, and rearing young. They
provide food sources and cover for numerous wildlife species. Many species
are totally dependent on wetlands and their adjacent upland areas for their
survival, while others use them for a portion of their life cycles. Usually, the
more diverse and interspersed the wetland and buffer types, the more diverse
the wildlife habitat.

B. Wetland Values
1.) Aesthetics

Aesthetics values are arduous to assess because they are personal and vary
with each individual. Wetlands are considered visually pleasing to many
people because they provide diversity in the landscape. They seem to provide
high aesthetic qualities when they contrast with their surrounding vegetation,
have nearby interesting landforms such as cliffs, hills, or mountains, have
scenic views, or are near open water. Proximity to eyesores such as debris,
junk cars, and abandoned buildings decreases their aesthetic value.

2.) Recreation

Wetlands attract people interested in the outdoors, who enjoy wildlife,
photography, hiking, fishing, boating, hunting, and other related activities.
While recreational use is viewed as favorable, it can have negative impacts to
a wetland and its buffer. The most fragile wetlands may be too sensitive to
allow recreational uses.
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3.) Education

Wetlands are excellent outdoor classrooms because they provide opportunities
to observe the near-shore habitat. Ecological relationships can easily be
illustrated using the wetland environment. Often they contain flora and fauna
not found in any other locale. Using wetlands for educational purposes must
be carefully planned to avoid negative impacts to wetlands. Wetlands are
especially valuable for educational opportunities when they are easily
accessible to schools, nature centers, or other learning institutions, and when a
view of the different wetland plants is possible from the perimeter.

Wetland Types

Island County uses the US Fish and Wildlife Service's (USFWS)
"Classification of Wetlands and Deepwater Habitats in the United States™ to
classify wetland types for inventory purposes.* The Cowardin system was
used by the USFWS when they classified wetlands identified during the
National Wetland Inventory (NWI). Island County contracted with Pentec
Environmental Inc. in 1991 to generate a composite map of the wetlands and
wildlife habitats. This series of maps, funded by a grant from the Washington
State Department of Ecology, covered both Whidbey Island and Camano
Island. These maps were generated using data from existing maps that have
limited accuracy. On-the-ground verification of wetland types and locations,
indexing and compilation of wetlands identified during development review,
and a wetland field inventory are needed to obtain more accurate maps and
data on the county wetlands.

Based on the available information, there are approximately 140 palustrine
(fresh water) wetlands and 22 estuarine (tidal influenced) wetlands in North
Whidbey Island. There are around 44 large and 96 small palustrine wetlands.
Of the estuarine wetlands, there are roughly 10 small and 12 large wetlands.
In North Whidbey, there have been six different types of estuarine wetlands
identified. Of the six identified classifications, the subtidal aquatic bed
predominates. Most of these wetlands have only one classification, although a
few have a composite of two or three. The palustrine wetlands have a wider
variety of classifications with 25 distinct types. There are five predominant
wetland classifications in North Whidbey: 1) Open water/unknown bottom -
permanently flooded-excavated; 2) Emergent seasonally flooded; 3) Scrub-
shrub seasonally flooded; 4) Emergent temporarily flooded and 5)
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Emergent/scrub-shrub seasonally flooded. Most of the smaller wetlands have
only one classification. Some of the medium to large wetlands have a mosaic
of two to seven different types.

Wetlands Requlatory Protection

Federal, state, and local laws afford some protection to wetlands. Many
regulations with jurisdiction over wetlands have mitigation provisions
including avoiding, minimizing, or compensating for adverse wetland impacts.
Certain wetland types and activities that impact wetlands are not covered
under these laws. Impacts to wetlands continue to occur despite regulations for
a number of reasons which include: 1) the laws not being enforced. 2) the
laws not being followed intentionally by the developer or builder. 3)
ignorance of the law and/or 4) lack of knowledge about the physical,
hydrological, and vegetative features that determine a wetland.

The current debates at the federal level on wetland definitions and the
difficulty in identifying some wetland types have complicated the issue on all
levels. Following is a list of the major federal, state, and local laws that may
be used to regulate and protect wetlands ( Table 2- 3).

Wetland Non-requlatory Protection

Island County does pre-planning on larger development projects during their
pre-application meetings and pre-development site visits. Wetland education
has been provided by the planning department in the past, when a site
inspection and a wetland determination were requested by a wetland owner.
This program was fee based. Unfortunately, the current staffing levels can no
longer support this program. Tax incentives for open space are provided by
the County and can be used when wetlands fall within the criteria set forth by
law.

The Planning Department sponsored a Staff Wetland Training Session in
1993. This one day seminar was taught by the Department of Ecology
Wetland Unit and the Planning Department Staff. The purpose of the training
was to coordinate and educate all of the departments that do site inspections
and reviews, so that they can be aware that there might be a wetland present.
Being able to identify a wetland early on the development process can save a
lot of time, money, and impacts to the wetland.

Wildlife Resources
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The North Whidbey Watersheds contain a variety of different wildlife habitats
which support animal and plant communities. All of the types of habitat,
whether forested, estuarine, riverine, or grassland, depend on water quality
and availability. The protection of these habitats and associated animal and
plant communities will be beneficial to both wildlife and water quality.

Vegetation

Significant changes in vegetation are evident when examined along a moisture
gradient in Island County. The rain shadow of the Olympic Mountains
provides ideal conditions for the growth of unique vegetation associations.
Another factor contributing to the unique community types is the soil, which
is a result of the VVashon glaciation.

Island County has an abundant growth of trees, shrubs, and other flora within
its boundaries. Island County is regionally situated within the Western
Hemlock Vegetational Zone. The mature climate forest of this region consists
of Western hemlock and Western red cedar. The subclimax forests are
dominated by Douglas fir and Madrona.

Most of the forests were once mixed Douglas fir, Western hemlock and
Western red cedar trees. Many of the trees from the virgin forests were up to
six feet in diameter. Most of the virgin timber in the county has been logged
or burned. Second or third growth Douglas fir, mixed alder, and thick
underbrush now dominate the remaining forested areas. Other common trees
and shrubs are Garry oak, Big leaf maple, Madrona, Cascara, Lodgepole pine,
rhododendron, Oregon grape, huckleberry, Braken fern and salal.
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Table 2-3: Federal, State and Local Wetland Laws

FEDERAL

* CLEAN WATER ACT, SECTION 404
* CLEAN WATER ACT, SECTION 401
* RIVERS AND HARBOR ACT

STATE

* GROWTH MANAGEMENT ACT
* SHORELINE MANAGEMENT ACT
*HYDRAULIC CODE
* FOREST PRACTICES RULES AND REGULATIONS

(Conversion review process can be employed to identify important wetland
concerns)

* STATE ENVIRONMENTAL PROTECTION ACT

(Process can be used to evaluate and mitigate environmental impacts)

LOCAL

* ISLAND COUNTY SHORELINE MASTER PROGRAM
* ISLAND COUNTY LAND DEVELOPMENT CODE
* OAK HARBOR SHORELINE MASTER PROGRAM

* OAK HARBOR MUNICIPAL CODE
CRITICAL AREAS ORDINANCE
* COUPEVILLE SHORELINE MASTER PROGRAM

Chapter 2 5/97 PAGE 2-15



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

Although plant communities are similar in Island County to others in the
Western Hemlock Zone, there are many notable features which are not
common elsewhere. Stands of Lodgepole pine and Western white pine
associated with Douglas fir and with salal as an extremely common understory
species; Garry oak groves many being actively invaded by Douglas fir;
abundant poorly drained sites with swamp or bog communities; Prickly pear
cactus growing between Ebey's Landing and Point Partridge; and the presence
of sand dune plant communities near Deception Pass are additional vegetative
characteristics which are unique in the Puget Sound region.

Extensive open prairies that make up about 5% of the county now support
some of the richest farmland in the state of Washington. All but a few acres
of prairie are now being farmed. The development of prairie soil profiles in
some openings indicate they have been free of forest for many years. There
are a number of theories to explain that fact, including possible yearly burning
by Native American tribes, natural periodic burning, and glacial action that
formed soil that inhibits tree growth.

Small peat bogs, swamps, and coastal marshes rarely support trees, but do
support an array of other flora and fauna. Various sedges, Labrador-tea,
Sphagnum moss, sundew, cattails, skunk cabbage, willow, and hardhack are
just a few of the plant species found in these unusual areas. Offshore, eel
grass, bull kelp, and other algae species form extensive beds that support an
abundance of aquatic organisms.

Wildlife Habitat

The mixed Douglas fir forests, agricultural areas with hedgerows, and
expansive wetlands that are dispersed throughout Island County provide
diversity in the kinds of habitats necessary to support various wildlife species.
Food, fresh water, and cover are the basic requirements for animal survival
and propagation. Various vegetative zones can be identified that provide the
habitat site requirements for many of animal species common to this area.
These habitats and species associations are listed in a matrix covering
generalized life zones of Island County. Each of these zones has an edge zone
which various wildlife species utilize during passage from places of cover to
feeding habitats.

The large areas of woodland and interspersed areas of agricultural land
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provide food and cover for large numbers of black-tail deer, rabbits, raccoons,
coyotes, upland game birds, predatory birds, and song birds. Fresh water is a
limiting factor for the fur-bearing animal population.

Waterfowl are common around shoreline areas and wetland areas. These
areas provide needed food and cover during yearly migrations. Expansive
offshore intertidal mudflats provide abundant feeding areas for migratory
shorebirds. Offshore, algae species form extensive beds that support an
abundance of aquatic organisms. Marine birds and mammals are particularly
dependent on these areas.

Shellfish and Fish Resources

North Whidbey provides habitat for a wide variety of marine fish. Intertidal
areas of the shoreline are an extremely important habitat for marine
invertebrates and fish. Estuarine habitats, such as the intertidal mudflats and
eelgrass beds of North Whidbey, provide food and refuge for a variety of fish
and invertebrates. Based on currently available data, it is estimated that there
are 24 eelgrass beds (located predominantly on the east coast and north coast
near Deception State Park), 21 kelp beds, (mainly on the west coast), and 49
algae beds (located along the perimeter of North Whidbey Island). Fish and
shellfish habitats are abundant along the saltwater shorelines. Concentrations
of smelt, salmon, herring, steelhead, and sea run cutthroat are found along the
shorelines. The irregular shorelines, with extensive sheltered bays, and
beaches, provide excellent habitat for marine invertebrates, and shellfish.
Predominately intermittent in nature, the drainage systems in the North
Whidbey watersheds do not support any known salmon runs. There have
been historical reportings of dog salmon runs in the ditch slough on the Naval
Seaplane Base-Whidbey.

Three Native American tribal units claim fishing and/or harvesting areas or
shellfish gathering rights, based on their historical usual and customary areas.
The three tribal units include Point No Point, Skagit System Cooperative, and
the Tulalip. The Snoqualmoo tribe of Whidbey Island is seeking federal
recognition as a tribe.

Washington state Department of Natural Resources has two recreational
shellfish beaches in North Whidbey: Strawberry Point (DNR 142), and west
of Strawberry Point (DNR 142).° State, county, and city parks often provide
access to shellfish beaches. In addition, private beaches provide landowners
opportunities for recreational shellfish harvest.
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Penn Cove is one of the largest and most important commercial mussel
growing and harvesting areas in Washington state. Commercial shellfish
harvesting is classified as Conditionally Approved in the western portion of
Penn Cove, where mussel farms are currently located. The eastern portion of
Penn Cove is classified Prohibited for shellfish harvest. Shellfish harvest is
currently prohibited at five locations in North Whidbey: City of Oak Harbor,
Ault Field, Seaplane Station, Penn Cove Sewer District, Town of Coupeville.6

Cranberry Lake has been chemically rehabilitated for trout management.
Rainbow trout are planted annually.

DOMESTIC WATER SUPPLY

Most of the residents in the watershed obtain their domestic water supply from
individual or community wells. The City of Oak Harbor and NAS Whidbey
purchase water from the City of Anacortes. Oak Harbor still maintains a series
of drinking water wells located throughout the city. The Town of Coupeville
maintains its own water system and wells. Without adequate surface water to
tap for its domestic supply, the Island has always been dependent upon
groundwater to meet its water supply needs.

Groundwater Management activities have been undertaken by the County and
the Town of Coupeville as a result of salt water intrusion contamination of
local wells. Based on information obtained during the development of the
Groundwater Management Plan, Island County has been declared a sole
source aquifer. Extensive ground water protection measures have been
proposed by the Groundwater Management Plan. Since surface water
pollutants may contaminate ground water, reduction of nonpoint pollution at
its source will contribute to the County's efforts to protect its domestic water

supply.
LAND USE

Evaluation of land use activities requires both a consideration of the type of
general activity to which areas of land are presently dedicated, and an
identification of certain sites which are of particular significance to surface
water protection. A series of maps were developed to differentiate residential,
commercial, agriculture, forestry, recreational, and open space land. These
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maps are included in the Watershed Assessment (Island County revised 8/95)
Residential

In recent decades, Island County has experienced a population growth rate
which exceeds the state average. From 1980-1990, the County experienced
the highest growth rate in the state. North Whidbey is the most populated area
in Island County with an estimated 36,000 people, more than half of the
County population. The estimated population in the unincorporated areas is
15,560 people. Oak Harbor (18,930 population), the principal city, and
Coupeville (1,510 population), the County seat, are located in the North
Whidbey Watershed planning area. Growth is expected to continue at 7.65%
per year in both permanent and seasonal population groups. As this growth
occurs, land will be converted from other uses, such as forestry or agriculture.
Where land is already developed, densities are expected to increase.
Residential development continues to expand in scattered pattern throughout
the watersheds in North Whidbey Island.

Sewage Treatment and Sludge Disposal

Currently, five areas are sewered in Island County. Three of these areas are
located in North Whidbey: Oak Harbor, NAS Whidbey, and Penn Cove Sewer
District/Coupeville. Residential areas outside these areas use on-site sewage
treatment systems. The City of Oak Harbor is currently negotiating with
property owners to connect all residents within the city limits to both water
and sewer. The highest rate of failure of on-site sewage treatment systems
tends to be associated with older homes on poor soils, poorly maintained
systems, rentals, and dense housing clusters, such as mobile home parks and
RV parks.

Currently there are three permitted sludge application sites in Island County:
one near Coupeville and two north of Oak Harbor. The County has developed
a biosolids processing plant for treating on-site sewage treatment system
waste.

Roadway Networks and Drainage

The roadway circulation pattern of vehicular traffic within Island County has
been well established. Most areas of the County are linked to a major arterial
system. State Highways 20 and 525 bisect Whidbey Island to serve as the
major backbone supporting the county arterial and collector roads. County
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Roads are classified into five categories: major arterial, secondary arterials,
collector arterials, county access roads, and local access roads.

Over 594 miles of road are maintained by the county and nearly 55 miles are
cared for by the state. The state and county use herbicides as part of their
shoulder vegetation management program There are a large number of private
local access roads in the county maintained by private land owners or
homeowner associations. The Naval Air Station-Whidbey land-based
operations are primarily at Ault field and the Seaplane Base The extensive
road system benefiting these areas are serviced by the Navy. Oak Harbor
maintains an extensive network of roads due to its concentrated population.
The town of Coupeville maintains its own roads.

Road drainage is most highly developed in the city of Oak Harbor and on the
Naval Air Station-Whidbey. A large percentage of the stormwater in these
areas is collected in a piped system. Some of the systems are designed for
limited treatment of the stormwater through oil/water separators, biofiltration
systems, or detention areas. The town of Coupeville and the county road
system depend primarily on a road ditch system for collection of stormwater.
The County maintains its drainage corridors on an irregular basis as time
allows. Developers in Island County are required to address drainage
concerns, including both water quality and quantity, on the property they are
developing. The drainage plans are reviewed and approved by the County
Public Works Department. Maintenance of these drainage systems is the
responsibility of the property owners or the homeowners association.

In the past, mitigating drainage concerns in the county was limited primarily
to reclaiming tidal flood lands for agricultural purposes and draining areas
subject to seasonal inundation. Several small drainage and diking districts
were established to serve these purposes. Only one, the Dugulla Bay Diking
District, remains active in North Whidbey. Table 2-4 outlines the history and
current status of the drainage and diking districts.

Little consideration was given to the fact that the jurisdictional areas of the
districts were only a small portion of a much larger drainage basin or
watershed. Changes in land use within these basin areas have accelerated
drainage problems. All the jurisdictions in North Whidbey respond to drainage
concerns as they arise, but few have taken a proactive approach to managing
stormwater. The main reason for this current management approach is lack of
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consistent local funding.
Commercial and Industrial Sites

Key commercial areas on Whidbey Island are found along Highway 20,
particularly from north of Oak Harbor, and south to Coupeville. As the
County's largest urbanizing area, Oak Harbor has the greatest concentration of
commercial activity. Other major arterial roads serving NAS Whidbey, such
as Ault Field Road and Goldie Road, have become developed as commercial
areas. Isolated locations of commercial use extend along the State Highway at
Sound View and near Deception Pass State Park.

Industrial uses in North Whidbey are primarily oriented to relatively non-
polluting electronic industries. The Oak Harbor area has a few isolated
manufacturing uses. Industrial activities are being encouraged to locate in
areas designated as industrial parks which are generally unsuitable for other
types of development due to such factors as aircraft noise.

Mining/Gravel Pits

Of the eleven mines identified in North Whidbey, seven are listed as active
and four as inactive.

Naval Air Station Operations

In North Whidbey, a predominant land use influence is the Naval Air Station-
Whidbey (NAS) and its operations areas. The land-based operations are
primarily at Ault field (northwest of Oak Harbor) and the Seaplane Base (east
of Oak Harbor).

During the Naval Air Station-Whidbey’s many years of operation there have
been activities and disposal practices which have caused contamination of
surface and groundwater. A comprehensive investigation and restoration

program has been in progress since 1986. Potentially contaminating activities
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Table 2-4: NORTH WHIDBEY DRAINAGE DISTRICTS

NORTH WHIDBEY DRAINAGE IMPROVEMENT DISTRICT

DISTRICT YEAR LOCATION | COMMENTS
# ORG.
1918 Swantown Inactive

DRAINAGE DISTRICTS

DISTRICT | YEARORG. | COMMENTS LOCATION

1 1918 Petition to Dugualla Bay
dissolve, 1965

2 1918 Dissolved by Heller Swamp &
BOCC Crosby Road
September 7, 1982

3 1919 Dissolved by Crescent Harbor
BOCC

NORTH WHIDBEY DIKING DISTRICTS

DISTRICT YEAR ORG. LOCATION COMMENTS

3 1915 Dugualla Bay Active
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identified include fuel spills, pesticide/herbicide disposal, and landfill
operations. The Ault Field area and the Seaplane Base have been included on
the National Priorities List of Hazardous Waste Sites. A Superfund Clean-up
Plan completed in 1993 was reviewed by the public in the summer of this
same year.

Landfills

There are eight abandoned or closed landfill sites in Island County. There are
no active landfill sites remaining in Island County. Among the closed sites,
the Oak Harbor landfill is significant in that it is adjacent to the recently
closed NAS-Whidbey landfill. The Navy closed their active land fill in 1995.
The three closed sites in North Whidbey are Hastie Lake, Oak Harbor and
NAS-Whidbey.

Island County is currently long-hauling its municipal solid waste. Island
County and the NAS-Whidbey are actively managing their landfills and
monitoring for leachate. Hazardous wastes are primarily removed from the
waste stream through the Moderate Risk Waste Collection Centers. Large
waste generators contract directly with commercial hazardous waste haulers.

Agricultural

Agriculture has long been an important land use in Island County, as well as
an important sector of the local economy. It is estimated that there are over
9,000 acres classified as agriculture in North Whidbey approximately 25%
percent of the land area. There are 197 parcels classified as agricultural land
on the tax rolls.

A high percentage of farms in the county are from 10 to 50 acres in size.
There were only four farms over 500 acres in size in 1987. The Coupeville
area, Swantown drainage and Dugulla Bay area support a number of large,
expansive farms. The majority of large farms still in operation raise a wider
variety of livestock and crops then they have done in the past. Small farms
under ten acres have gained in popularity. They can be found scattered
throughout the county both in the middle of residential areas and in
predominantly agricultural areas.

There are ten dairies and fifteen cattle ranches in operation in North Whidbey.
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Large poultry and swine farms have declined over the years, leaving only a
few small farms raising these animals as their sole source of income. The
predominant crops grown are seed, berries/fruit and feed (silage /hay/alfalfa).
Most large dairy and beef cattle farms grow the feed (silage and hay) required
for their herds in the winter. Four truck farms, three raising strawberries and
one raising squash, are located in North Whidbey. Trends indicate a shift of
crop lands to acreage that is smaller and concentrated on perennial crops, such
as fruit and berries.

A challenging planning problem is the conservation of agricultural land as a
productive, yet limited, natural resource for the county. Continuation of
agricultural enterprise within the county is dependent upon maintaining a
stable agricultural base which allow farmers to rely on collective marketing of
farm products. Conversion of agricultural land to residential uses results in
the loss of this renewable resource, as well as deterioration of farming markets
within the county. Urban development adjacent to agricultural lands also
Increases pressures towards conversion of these lands due to community
efforts to suppress the nuisance factors created by farms. The indirect effect
of increased taxes in these developing residential areas further increases
conversion pressures.

Forestry

Forest lands within Island County can be placed in two categories:
commercial forest and forest buffer. There are currently 113 parcels listed as
forest lands on the tax rolls in the North Whidbey Watersheds. It is estimated
that there are 16,000 acres of forest land in North Whidbey, comprising 42%
of the land area. On the Island County Zoning map, only a few areas are zoned
forest land for timber production. Three Christmas tree farms and two holly
farms have been identified in North Whidbey.

There are three sizable forest reserves notable in North Whidbey, one just
outside of Coupeville on both sides of Highway Twenty, another on forestland
abutting the State Park at the end of Sleeper Road, and the third in the Silver
Lake area. A number of acres of forest land exist in the form of State Parks
and Federal reserve areas. There are approximately 3,139 acres of State Park
land in North Whidbey. Deception Pass and Fort Ebey are both State Parks
with large blocks of forestland. DNR currently owns only three forest base
parcels in North Whidbey.

Chapter 2 5/97 PAGE 2-24



CHAPTER 2- BACKGROUND

Poor forest logging practices over recent years have resulted in selective
cutting of high-grade timber without implementation of adequate reforestation
measures. This lack of planned forest management has created problems,
including abnormal water runoff and erosion of soils within affected
watershed basins, as well as loss of dominant seed bearing trees within
forested areas.

A large percentage of the existing forestland in North Whidbey exists in small
parcels often associated with farmland or residential development. The
residential development that currently encompasses much of the island's
shoreline is expanding inward into the rural areas. Current trends indicate that
most of the forestland in North Whidbey is slowly being converted to low
density residential use. The Island County Planning Department reviews
forest practice land conversions.

RECREATIONAL RESOURCES
State

Island County is the second smallest county in the state, yet it has seven major
state parks and several smaller state owned and managed recreation areas
within its boundaries. The total acreage involved in state managed Park and
Recreation Facilities exceeds 3,500 acres. The majority of this acreage, a total
of 3,139 acres, is located in North Whidbey, where the five largest parks in
Island County are located. State parks situated in North Whidbey include
Deception Pass, Joseph Whidbey, Dugualla Bay, Fort Ebey, and Ebey's
Landing.

Deception Pass State Park comprises an area of 1,828 acres, 1,775 of which
are located in North Whidbey. Nearly 3.5 million visits were reported there in
1990, making it the most heavily visited state park in Washington. The park
provides camping, day use facilities including picnic sites, an environmental
center, moorage and docks, an outdoor amphitheater, and hiking trails. The
park has approximately 30,000 feet of shoreline.

Joseph Whidbey State Park is a 112 acre park located on the west coast of
Whidbey just south of the Navel Air Station. This park has limited facilities,
yet recorded 61,676 visits during 1990.
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Dugualla Bay (end of Sleeper Road), recently acquired from the DNR, is a
586 acre tract of land containing over a mile of shoreline. Itis an
undeveloped wooded park with a peat bog and an extensive network of roads
and trails.

Ebey's Landing (22 acres) is jointly managed by State Parks and the Ebey's
Landing Trust Board. The site contains 2,720 feet of shoreline and has a
parking lot, interpretive display board and hiking trails. In 1990, the area had
45,559 day visits.

Fort Ebey (644.2 acres) is located within the Ebey's Landing National
Reserve. The park facilities include overnight camping, picnic areas,
restrooms, a historic fort, and hiking trails. The park’s yearly visitation is over
250,000 visitors. Day visitors account for the highest percentage of the annual
Visits.

Navy

The Naval Air Station Whidbey has 207 acres of park and recreation areas. In
addition to the acreage for general recreation, it has an eighteen hole golf
course and picnic area.

Ebey's Landing National Reserve

The Central Whidbey Historical Preservation District was created in 1972. It
is the only formally established historical area within Island County. The area
has been placed on the National Register of Historic Places and is one of the
largest historical districts in the nation, covering 22 square miles.

The Central Whidbey Historical District was created primarily because of the
unique way the area was developed. Much of the area is reminiscent of the
1800’s agricultural era in which old donation land claim farms continue to
operate. These agricultural areas existed in relative harmony with the Penn
Cove/Coupeville region, which once was an active inland seaport. Many of
the structures presently standing in the district are reflective of New England
saltbox and Victorian architecture prevalent during this historical period.

Ebey's Landing National Reserve is an example of how conservation
easements can be used to protect significant habitat resources. The reserve
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was established by an act of Congress in 1978 "to preserve and protect a rural
community which provides an unbroken historic record from nineteenth-
century exploration and settlement in Puget Sound up to the present time."
The reserve contains 17,400 acres of prairies, uplands, woodlands, lagoons,
and rural settlements in the patchwork of fields, woodlots, farms, and roads
dating back to the 1850's. The National Park Service has purchased
conservation easements to protect these resources. The project is a
cooperative venture between the National Park Service, state parks, and local
governments.

County

County Parks existing in North Whidbey are almost all under one acre in size
with the exception of one that is 3 acres. Their main purpose is to provide
public shoreline access. They include: Cornet Bay, Monroe landing, Scenic
Heights, Hastie Lake, Moran Beach Mariners Cove, Libbey Beach Park, and
West Beach Vista which is closed due to hazardous bluff conditions.

Oak Harbor

The park facilities available in the incorporated town of Oak Harbor total 62.3
acres. These city parks range in size from almost thirty acres to less than an
acre. Some are multipurpose parks, serving as well protection sites while
providing low impact recreational opportunities. They include: City Beach
Park, Neil Park, Smith Park, Flintstone Park, Tyhuis Park, Kimball Park
Koetje Park, Hal Ramaley Memorial Park, Well site #11, Well site #12,
Shadow Glen Subdivision, Civic Center, and the Oak Harbor Marina.

Coupeville

Coupeville city parks comprise an area of slightly over six acres and range in
size from a tenth of an acre to almost four acres. They include:. Coupeville
Town Park, Coupeville Town Playground, Alexander Blockhouse, and
Captain Thomas Coupe Park.

Schools
The schools in both Oak Harbor and Coupeville maintain a number of

recreational fields and facilities that are used in their physical education and
sports programs.
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Boat Launching Facilities

Boat launching sites located in North Whidbey are Mariners Cove, Monroe
Landing, Point Partridge, Oak Harbor City Beach Park, and the Coupeville
Boat Launch. Proposed sites include Oak Harbor Seaplane Base, Ala Spit,
and Penn Cove (Department of Fish and Wildlife.)

Marinas, Piers, and Floats

Whidbey Island has three public marinas and three additional facilities for day
moorage. One of the public marinas and all three day moorage facilities are
located in North Whidbey. In addition to these public marinas, a number of
private facilities provide moorage. Some of these facilities are entirely private
or reserved for military personnel and are not open to the general public. A
few of these private facilities are open to the general public. They include that
following facilities: Oak Harbor Marina (City of Oak Harbor), Flintstone Park
(City of Oak Harbor), Coupeville Wharf (Port of Coupeville), Deception Pass
State Park (State Parks), Cornet Bay Marina (private facility) Navy marina
(Naval Air Station-Whidbey Island), and Mariners Cove (private facility).

Golf Courses

North Whidbey supports three golf cources two 18 hole and one 9 hole course.
They include the Lam’s Golf Links (private), NAS Whidbey Golf Course
(military) and Whidbey Golf and Country Club (private)

For additional information, a detailed description of the Watersheds can be
found in the North Whidbey Watershed Assessment (Island County Public
Works, revised 1995) This report was prepared in support of the Action Plan
and is available for review at the Island County Public Works Department and
at local libraries.

! Island County Cooperative Extension, Weather Monitoring Data, 1986-1993

2 Compiled using data from the NAS Whidbey, Climatic Summary, 1942-1992
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Island County, Water Pollution Control and Abatement Plan, 1972

Cowardin, Lewis M, Virginia Carter, Francis C. Golet, and Edward T. La Roe.
Classification of Wetlands and Deepwater Habitats of the United States, Washington
DC US Government Printing Office, 1979

Washington State Department of Health- Shellfish Programs Annual Inventory of
Commercial and Recreational Shellfish Areas in Puget Sound, 10/92

Ibid
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NONPOINT POLLUTION

Nonpoint sources of pollution are defined under "Local Planning and
Management of Nonpoint Source Pollution " (Chapter 400-12 WAC) as:

"...pollution that enters any waters of the state within the Puget
Sound from any dispersed land based or water based activities,
including but not limited to atmospheric deposition, surface
water runoff from agricultural lands, urban areas, or forestlands,
subsurface or underground sources or discharges from boats or
marine vessels."

Water quality in virtually all of the watersheds in the Puget Sound has been
affected to some degree by nonpoint pollution. Land use and the related
factors contributing to nonpoint pollution vary from watershed to watershed.
Shellfish growing areas have been closed because of high levels of fecal
coliform bacteria stemming from failed on-site sewage treatment systems,
animal wastes in the drainage corridors, and untreated sewage discharge from
boats.

Pollutants from nonpoint sources create a number of water quality problems.
Algae blooms which choke open waters and consume oxygen result from
excessive nutrients from fertilizers or sewage. Soil particles, sediment, and
debris may cloud or color water, blocking light to aquatic plants and
suffocating fish eggs and invertebrate larva. Some pollutants, such as
pesticides and toxics, poison aquatic life and enter the food chain.
Contaminated sediments build up and pollute the water whenever they are
disturbed. Animals living in contaminated sediments can suffer deleterious
effects from the chemical exposure. Bacteria and viruses from warm-blooded
animals can contaminate shellfish and swimming beaches.

Point pollution from industry and sewage treatment plants has been highly
regulated for years because discharges could be easy to identify, monitor, and
remeditate with regulation supported by enforcement. By its very nature,
nonpoint pollution is more difficult to manage because it is dispersed, harder
to pinpoint, and stems from the individual actions of thousands of people. The
nonpoint source pollution problem is large, complex, and highly variable in
both time and space.

RESIDENTIAL
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Residential activities are associated with a wide variety of land uses, ranging
from agriculture and woodlots to residential subdivisions. Nonpoint sources
of pollution around the home can be associated with effluent from failing on-
site sewage treatment systems and surface runoff which contains pathogens,
nutrients, and pesticides/fertilizers from lawns and gardens. Improper
disposal of paint, antifreeze, petroleum products, and pet wastes can
contribute significantly. Construction activities can result in increased erosion
and sedimentation of the drainage corridors. Residential activities can result
in loss of wildlife and wetland habitat through the removal of natural
vegetation during landscaping or by the alteration of natural drainage
corridors and wetlands. When considered from a cumulative perspective,
residential activities can represent a significant threat to water quality.

On-site Sewage Treatment

In Island County, every residence, place of business, or other building or place
where persons congregate, reside, or are employed is required to have an
adequate primary sewage treatment system provided by the owner or agent of
the premises. Under current regulations a 100 % reserve/replacement area is
required for all new on-site sewage treatment systems. The suitability of
various sites to support on-site sewage treatment systems is dependent upon
several factors including slope, soil permeability, depth of soil, and proximity
to the water table from the bottom of the sewage treatment trench/bed.
Appropriate siting, design, construction, and maintenance are essential
components of proper sewage system functioning and longevity. In a number
of areas, the repair of failing drainfields is not an option, due to site
constraints. These homes have to be vacated until a wastewater treatment
solution is identified.

On-site sewage system failures have proven to be the most significant source
of nonpoint pollution resulting from residential activities, according to a study
conducted by the Department of Ecology Shellfish Unit. This study
implicated failing on-site sewage systems in 82 % of the shellfish restrictions

in commercial areas since 1980." Systems that are not designed adequately
for existing soil conditions, or are improperly installed or maintained, can
result in significant inputs of nutrients and pathogenic contaminants to area
surface and groundwater.
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In 1994, 331 on-site sewage treatment permits were issued for North/Central
Whidbey (Greenbank to Deception Pass). Of these permits, 68 were for
repairs. Septic system failures on North Whidbey can be associated with older
systems, installed when design criteria focused primarily on disposal rather
than treatment, and with systems not maintained on a regular basis. There are
indications that rental properties may have a higher drainfield failure rate.

The main reasons for this higher failure rate may include lack of information
being provided to the renters on the proper use of the systems and the lack of
routine maintenance.

Household Hazardous Waste

Surveys conducted in other areas around the Puget Sound revealed that many
residents use hazardous chemicals in their homes and on their lawns/gardens.
Lawn and garden chemicals, household cleaners, paints, and other toxic
materials are often improperly used, stored, or disposed of. Chemicals used in
excess, chemical spills, and chemicals that are improperly disposed of are
washed off the land into a receiving water body or infiltrate into the ground,
potentially contaminating the aquifer. Water soluble chemicals disposed of in
on-site sewage treatment systems have the potential to contaminate the
groundwater if they are passed through to the drainfield. Excess toxic
chemicals have the potential to cause malfunctions to the system by killing the
organisms essential for decomposition.

Landscaping

Homeowners with property adjacent to marine waters, wetlands, ponds, and
lakes often landscape their yards to the shoreline. In doing this, they remove
vegetation that may provide habitat for wildlife and that buffered the
waterbodies from pollution. Improperly installed maintained landscapes have
the potential to contribute sedimentation through land erosion. In addition,
grass clippings and other debris which is often thrown into buffer zones or
over steep slopes endangers the stability of these areas and can contribute to
water pollution.

Pet Waste
A large percentage of residents have cats or dogs for pets, whose wastes are

typically left on the surface or just below to biodegrade naturally. Pet wastes
can be a significant problem, especially if they are picked up in runoff and

Chapter 3 5/97 Page 3-3



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

transported to area drainages. Pet wastes can be a health hazard because they
can contain pathogens that can be transmitted to humans.

STORMWATER AND EROSION

Stormwater is literally all water that runs off the land. All alterations to the
land that change its naturally forested state increase the quantity and decrease
the quality of runoff. The greater the area of compacted and impervious
surfaces, the larger the quantity and the lower the quality of stormwater
runoff.

Stormwater can be a major force behind patterns of soil erosion in developing
areas. By volume, sediment has been shown to be a major nonpoint pollutant.
Erosion from stormwater can cut away drainage corridors, pollute wetlands
and other surface waters, degrade wildlife habitats, and damage property. As
stormwater flows across impervious surfaces, it can pick up oil, trash, and
other materials including suspended solids laden with nutrients, heavy metals,
toxic organics and pathogens. The cumulative effect of all the pollutants
washed off the land during each storm can be significant.

Stormwater runoff can be a carrier of a variety of pollutants. In recent years,
it has been determined that stormwater runoff is a major contributor to the
nonpoint pollution problem in the Puget Sound region. Stormwater runoff
was one of the causes of commercial shellfish area restrictions in 35 % of the

cases studied from 1980-1992." The average stormwater concentrations
exceed chronic water quality criteria for cadmium, copper, lead, nickel, and

. . . 3
zinc. Runoff from freeways had consistently higher levels of most metals.
Current Stormwater Management Practices

Stormwater management has traditionally been viewed as a water quantity
problem. The main objective in stormwater runoff management in the past
was to move the water off the land as quickly as possible. As a result, many
of the standard stormwater management practices dealt solely with the
conveyance of water from one point to the next. A series of structural devices
such as roadside ditches, culverts, and pipes were often employed to convey
the water. In many areas, including Island County, structural devices are still
the prominent method used for managing runoff.
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Increased water volumes from land development can cause flooding and
degradation of natural drainage ways. An historical concern in stormwater
management has been to reduce the frequency and severity of downhill floods.
In most areas, this goal is achieved by holding the water and metering it out at
a rate equal to pre-development levels. In reality, however, floods are but one
of a series of hydrological changes brought about by watershed development.
Other hydrological changes can have equally profound impacts on the quality
of aquatic habitat and/or the severity of erosion. Stormwater management
structures, facilities, and practices have changed over the years in response to
research findings and technical advancements in the field.

Flooding

One of the main problems that exist in North Whidbey Island revolves around
either nonexistent drainage infra-structure or poorly maintained drainage
systems. Since flooding causes the greatest amount of physical damage,
emphasis has historically been placed on controlling the flooding potential of
stormwater. Sedimentation resulting from flood-generated erosion is a major
source of nonpoint pollution. Flooded on-site sewage systems and rapid
runoff of accumulated surface pollutants can cause both high levels of
nonpoint pollution and a health hazard for the local communities.

In the early 1900's, when Island County was a predominately agricultural area,
the drainage districts established at that time developed an extensive network
of drainage ditches to move excess water off the land. As these lands are
being abandoned or converted to residential housing and small farms, the
drainage infrastructure has not been maintained. Land conversion from
forestland and agriculture into residential and small farms increases the
amount of impervious surface in the watersheds. This added impervious
surface alters the hydrology of the watershed and increases the amounts of
runoff. In many areas, especially in older plats of single-family residents,
drainage infrastructure is either nonexistent or is old and no longer functional.
Often, property owners fill in or build on existing drainage infrastructures and
corridors. As a result, there is more water overwhelming inadequate drainage
ways and an increase in flood damage to private property, public lands and
public infrastructure. These floods often overtax the road drainage
infrastructure, causing damage to the roads and private property.
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The County Engineer, Stormwater Manager, and County Road Shop
Supervisors respond to drainage concerns as they arise. Currently, there are
twelve identified areas with drainage concerns in North Whidbey. After a
field analysis of these areas, it was determined that only one project could be

fixed using a structural solution.” Many of other eleven were deemed to no
longer be major concerns because of upgrades that were made after the 1990
flood. The few that were still potential flooding problems require an analysis
of the hydrology of the basin and the conveyance system to solve the concern.
The flooding problems are a result of nonexistent or inadequately maintained
drainage conveyance systems. The Road Department funds can only be spent
on work done on county owned property (e.g. county road right of way.) As a
result, most of what has been done in the past to rectify flooding problems has
been the reinforcement or enlargement of the County drainage infrastructure.
These efforts do eliminate some flooding concerns, but do not address the
cause of the flooding nor water quality degradation that results from the
flooding.

Development Impacts

Land development generally increases the overall imperviousness of a
drainage basin and reduces infiltration capacity and the amount of natural
depression storage. Flow-retarding vegetation is removed by grading, and the
surface is generally compacted. For these reasons, and due to the
accompanying reduction of evapotranspiration and the infiltration capacity of
soils, runoff volumes and rates increase. Even small changes to either the
percentage of impervious surface or the minimum infiltration rate can cause
large changes in resulting runoff volumes. It is not unusual for a small
catchment of one hundred acres that is converted from a natural state to a

developed state to cause an increase in peak discharge by a factor of six.” Ina
typical, moderately developed watershed, the net effect of development is a
series of changes to the hydrology, which are presented in Table 3-1.
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TABLE 3-1
Changes to Watershed Hydrology and

Drainage Geology Caused by Development.6

1 | Increased peak discharges about two to five times higher than pre-development
levels.

2 | Increase volumes of stormwater runoff produced by each storm, in comparison
to pre-development conditions. A moderately developed watershed may
produce 50% more runoff volume than a forested watershed during the same
storm.

3 | Decreased time needed for runoff to reach the main drainage corridors by as
much as 50%, particularly if extensive drainage improvements are made.

4 | Increased frequency and severity of flooding.

5 | Reduced surface water flow during prolonged periods of dry weather due to the
reduced level of infiltration in the watershed. In smaller, headwater streams,
the reduction may be enough to cause perennial streams to become seasonally
dry.

6 | Greater runoff velocity during storms, due to the combined effect of higher
peak discharges, rapid time of concentration, and smoother hydraulic surfaces
that occur as a result of development.

7 | The primary adjustment to increased storm flows is through channel widening.

All earthmoving, clearing, and grading activities which alter the existing
landscape affect the quality of local drainage corridors, lakes, and wetlands
when soil erosion occurs and sediment is carried away by stormwater runoff.
This sediment may impact adjacent properties, clog catch basins, fill lakes and
wetlands, alter the drainage courses, threaten offshore fish and shellfish
habitats, or impact the receiving waters by carrying pollutants. Uncontrolled
construction site sediment loads have been reported to be on the order of 35 to

7 . . .
45 tons per acre per year. In comparison, sediment loads from agricultural
and stabilized developed land are one and two orders of magnitude lower,
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respectively. Erosion is a naturally occurring process, but the volume of
stormwater runoff and the amount of soil carried by this runoff increase
greatly due to soil disturbance during site preparation.

Once the site is stabilized, pollutants may accumulate rapidly on the
impervious surfaces and be washed off. The various surfaces of the developed
landscape are an important source of many pollutants. Over time, surfaces
corrode, flake, decay, dissolve, or leach out, enabling metals to wash away in
the runoff. Other sources of pollutants that accumulate and subsequently
wash off impervious surfaces include pet droppings, vegetative matter, litter,
and debris. Improper disposal of hazardous household and automotive
chemicals and of pesticides and fertilizers can compound the problem.

The aquatic ecosystems located in developing watersheds are particularly
susceptible to the impacts of development. The cumulative impacts of many
factors such as sedimentation, scouring, increased flooding, lower summer
flows, higher water temperatures, and pollution are responsible for the
progressive degradation of the watershed ecosystems in developing areas.

Construction

Water quality impacts from construction activities can occur from improperly
implemented site activities including clearing, excavating, grading, and
landscaping; and poor handling, application, and disposal of construction
products including fresh cement mortars, paints, chemicals. The most
common pollutants associated with construction activities are sediments,
nutrients, materials from land clearing and grading activities such as brush and
woody debris, and toxic pollutants, metals, and oil/grease associated with
construction equipment and some construction products.

Sediments, such as sands, clays, and silts, are the most common pollutant in
stormwater runoff by volume and weight; erosion from construction sites can
be the most significant source of sediments. When vegetation is removed
from a site, soils are exposed, and the process of erosion begins. Eroded
sediments can affect adjacent properties and clog catch basins and storm
drainage corridors, causing flooding and higher maintenance costs. Sediment
loading can impact wetlands, lakes, and streams. When carried to receiving
bodies, the sediment can cause impacts to shellfish and marine habitats. Many
pollutants, including nutrients, bacteria, metals, and some toxics, tend to
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attach to sediments. Therefore, when sediments enter water they usually carry
other pollutants with them.

How much soil is eroded depends on the area of exposed soils, soil types,
slope, and rainfall. Clearing the entire construction site and leaving soils
exposed until impermeable surfaces or landscaping is complete greatly
increases the potential for erosion. Erosion rates increase on long, steep
slopes, on sites with exposed clay and silt, and when it rains. The rainfall
amount and intensity influence erosion rates.

Construction equipment and activities are small potential sources of oil and
grease. Oil and grease can be either liquid or solid wastes. Liquid wastes
include materials such as used oils. Solid wastes can include items such as oil
filters, empty contaminated containers, and soiled rags. There are several
ways that oils and grease can be transported to the receiving water bodies.
Once the pollutant is on the ground, it can be carried through the drainage
system by stormwater. At times, used oil is deliberately poured down the
storm drain, in drainage ditches, or onto the ground, as a method of quick
disposal. Solid wastes deposited in uncovered or inadequate dumpsters can
have the oil and grease washed out of them by rain water. Oil and grease
contain a wide array of hydrocarbon compounds, many of which can injure or
kill aquatic life even at low concentrations. Oil and grease can coat fish gills
and can block oxygen from entering the water.

Many metals are toxic pollutants and are regulated. The Environmental
Protection Agency (EPA) regulates the disposal of eight hazardous metals:
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.
They are commonly referred to as heavy metals. Heavy metals can cause
injury, death, or damage, and can pollute the land and water. The Washington
State Department of Ecology regulates the levels of metals in surface waters.
State regulations, called the Surface Water Quality Standards, cover cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, and zinc.

Construction materials or equipment which contain such metals include: paint
(which contains lead, cadmium, chromium, tin, and mercury), construction
materials (flashing, downspouts), brake linings, and tires. Other metal sources
are wastes, such as used automotive liquids, and dust from sanding or grinding
painted surfaces. A large fraction (over half) of the metals in developed area
runoff are attached to sediment and settle out of the water column,
accumulating at the bottom, where they remain for long periods of time,
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potentially harming bottom-dwelling organisms. Metals that are more soluble,
such as copper and zinc, partly remain in the water and may create toxic
conditions for fish and other aquatic life.

AGRICULTURAL NONPOINT POLLUTION

Livestock can impact water quality through surface water runoff from
overgrazed and compacted pastures or confinement areas; through improper
manure storage; and through direct access by livestock to surface waters
including creeks, lakes, wetlands, and drainage ditches. Bacteria, organic
matter, and nutrients from animal wastes, as well as sediment from eroding
pastures and drainage ditches, can create a water quality problem or contribute
to an existing one. Soil erosion from cropland and excess applications of
fertilizer and/or pesticides can contribute to the cumulative impact of
inadequately managed farmland.

Livestock Farms

Characteristics of a farm site and of livestock management practices which
affect the farm's potential to pollute water include climate, soil type, the
steepness of the ground, the condition of the vegetation, the distance between
manure accumulations and surface water, management practices concerning
animal access to drainage corridors and wetlands, and management of roof
water runoff. Pollution from animal waste was identified as a contributing

factor in 76 % of the commercial shellfish bed restrictions from 1980-1992.8

Many pollutants are transported by water. Water quality problems associated
with surface runoff during heavy rainfalls can be minimized by maintaining
healthy pastures, wetland, and drainage corridors, and by minimizing grazing
and the use of heavy vehicles or equipment on pastures when the soil is
saturated. Soil type affects grass growth in pastures and surface runoff
potential, both of which determine a farm's potential to impact water quality.
Pastures grown on productive soil sites can produce more growth, use more
nutrients, and filter more contaminants from water running over the grass.
When surface water runoff occurs, it is important that pastures be maintained
in a healthy condition to filter contaminants from runoff.

Livestock change soil condition mostly by compaction. Compaction results
from grazing or from using farm equipment on pastures when the soil is
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saturated. When soil is compacted, plant growth is stunted, because the grass
roots have to grow through dense soil which has inadequate air in the root
zone. Compaction leads to an increase in surface runoff because precipitation
Is less able to soak into the soil. The end result is that more water runs off and
less vegetation is present to filter contaminants.

Vegetation can be damaged by livestock through overgrazing and grazing on
saturated soils. Many grass species need at least three inches of plant growth
remaining after grazing to maintain the leaf and root systems. When plants
are consistently overgrazed, or grazed during saturated soil conditions, the
plants become less vigorous and productive and are a less effective filter.

The distance between surface water and areas where manure accumulates is a
major factor in assessing potential pollution. Runoff can wash manure from
confinement areas, heavily used paddocks, and uncovered manure piles. If a
drainage corridor is nearby, organic matter, nutrients, and bacteria are likely to
be carried away. Grazing in wetlands and adjacent buffer areas may reduce
the benefits received from them. Wetlands that are hydrologically connected
to other surface waters can transport livestock wastes to receiving waters.
Grazing may reduce the filtering function of adjacent buffers. As a result, the
natural ability of some wetlands to uptake and filter contaminants may be
overtaxed, and other wetland functions and values, such as flood control,
wildlife habitat, and recreational opportunities may be diminished.

Management of roof water from barns or sheds is an important step in
reducing nonpoint pollution from animal waste on many farms. In North
Whidbey the annual rainfall can be as high as 30 inches per year. This means
that every 100 square feet of roof area collects over 1,800 gallons of relatively
clean water annually, potentially a nonpoint pollution problem if it flows
through areas where manure collects, such as barnyards, paddocks, or manure
storage areas.

Waste Utilization on Pastureland

Proper waste utilization on pastureland is an important element in grass
production and water quality control. Waste utilization is defined as using
agricultural waste on land in an environmentally acceptable manner while
maintaining or improving soil and plant resources. In North Whidbey,
livestock manure is the principal agricultural waste. Over-fertilization results
if animal waste is applied at a rate that exceeds the nutrient needs of the
plants. These excess nutrients are taken up in runoff and can negatively
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impact water quality. Since nitrogen is often a limiting nutrient for plant
growth, and is very soluble and easily washed off the farm, it is most
commonly used to determine how much manure is needed on each field. By
following some general guidelines and understanding a few simple concepts,
animal waste becomes a valuable resource instead of a potential pollutant.

In addition to balancing plant nutrient needs, the timing, location, and amount
of manure application is important in preventing nonpoint pollution. Whether
deposited through a manure spreader or by grazing animals, manure should be
applied to the pasture when plants are actively growing and when soils are not
saturated. Manure is more readily utilized by plants when applied in several
smaller applications added throughout the growing season, versus one large
annual application. Storage of manure collected from barns or confinement
areas is an important component of waste utilization. Proper location and
design of manure storage areas reduce the chance of water contamination.
During the winter months, when soils are wet and plant growth is slow,
manure should be stored in a covered pile located on an impermeable surface
or in a specially designed manure pond. If stored manure is left uncovered,
contaminants from the pile may be carried away by stormwater runoff.
Storage options generally are barns, sheds, tarp covering, or dry stack storage
facilities.

All of the eight commercial dairies and most of the other commercial
operations in the North Whidbey Watersheds have active conservation plans
addressing water quality issues through the Whidbey Island Conservation
District. In the large commercial dairy and beef farms, waste management
practices are being employed. The majority cover manure piles in holding
areas for distribution onto the fields during the growing season. A few of the
farms use manure lagoons. In the winter, these lagoons are used as holding
ponds. During the growing season, the liquid manure fertilizer is pumped
directly onto the fields. Farm stewardship practices including the
implementation of water quality best management practices reduce nonpoint
pollution from commercial farms. To date, there has been only one reported
water quality violation in North Whidbey from commercial farming practices.

Non-Livestock Farms

The predominant crops in North Whidbey are feed corn for livestock silage,
seed, and berries. Threats to water quality often are related to the storage, use,
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and disposal of pesticides and fertilizers. Waste utilization can become a
problem if not managed properly. Certain types of cultivation methods and
techniques can result in topsoil loss and erosion.

The primary concerns for surface water management in agricultural areas are
pesticides, herbicides, fertilizers, animal waste management, and soil erosion.
Fertilizer use is associated with crop farming and tends to be higher with more
intensive, high value crops. Pesticide use is regulated by the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA), and by the Washington
Pesticide Control Act (Chapter 15.58 RCW). Fertilizer use is regulated under
Chapter 15.54 RCW. The following pesticide use for Island County was
reported in a 1987 Environmental Protection Agency report (Table 3-5).°

Table 3-5: Pesticide Use

CROP TYPE ACRES PESTICIDE USES
Barley 400 Dinoseb, Diuron
Beet seeds 30 Pronamide
Cranberries 5 Simazine
Corn Silage 575 Atrazine, Dinoseb
Grass & Hay 3,000 Dicamba
Wheat 600 Metribuzin
Small Farms

Although often overlooked, small farms may pose a greater threat then
commercial farms when cumulative impacts are considered. Small farms are a
concern for a number of reasons: 1.) there are often more small farms than
large commercial farms; 2.) they are more dispersed throughout the
landscape; 3.)they are less likely to be managed properly because of lack of
land, time, finances, information and guidance.

Information about the status of small farms in the North Whidbey watersheds
was obtained during a visual survey of farms conducted as part of the
watershed assessment. A number of the farms in North Whidbey have either

Chapter 3 5/97 Page 3-13



NORTH WHIDBEY WATERSHED NONPOINT
POLLUTION PREVENTION ACTION PLAN

marginal pastureland, wetland pastures, or very little pastureland for grazing.
Many of the small farms border on wetlands. Pasture management is almost
non-existent, with the notable exception of the sheep farms and a few other
farms that practiced rotational grazing. Small farms in the watersheds exhibit
classic signs of overgrazing, bare soils and, in extreme cases, deeply eroded
areas. The density of animals per acre, especially in areas near wetlands and
drainage corridors, is of major concern. Without proper pasture management,
the existing pastures are often overgrazed, compacted and/or partially eroded
away.

FORESTRY NONPOINT POLLUTION

Forest practices which may adversely affect the water quality, plants and
animal communities of Puget Sound include road building and maintenance,
timber harvest, and post-harvest activities such as machine slash piling and
fertilization, or herbicide applications. These activities can cause erosion and
runoff, increased sediment loads, elevated water temperatures, chemical
contamination, generation of organic debris and loss of wetland/wildlife
habitat.

Forestland Conversions

The Puget Sound Water Quality Authority has estimated that 700,000 acres of
forest land will be lost between the years 1967-2000, due to conversions to
residential (PSWQA, 1991). With the highest growth rate in the state, North
Whidbey has lost most of its non-government owned forest land to
conversions to residential land, and continues to lose some of the few
remaining parcels yearly. The losses, while sometimes gradual, cumulatively
destroy acres of habitat for wildlife and fish and disrupt the hydrologic cycle,
resulting in increased flooding, erosion, and sedimentation.

Water Quality Considerations

Forest practices, such as logging, road building and maintenance, and post-
harvest activities, such as slash burning, reforestation, and herbicide
applications, can adversely affect the water quality and the habitat of Puget
Sound. When effective forest management practices are utilized, the impact
from nonpoint pollution can be reduced significantly.
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Wetlands

When a wetland is retained as forest land after harvest, the impacts of logging
may result in wetland degradation rather than complete destruction. Forestry
activities can degrade wetland water quality by introducing sediments through
soil disturbance and placing fill for the construction of logging roads in
wetlands.

Runoff and Erosion Impacts

Runoff from forest lands is governed by natural processes such as
precipitation, snowmelt, evaporation, and transpiration, and by natural and
man-made flow pathways. When vegetation is removed, moisture
accumulates quickly to saturate the soil profile, resulting in surface runoff.
The addition of roads with less permeable surfaces, along with associated
ditches and culverts, changes natural flow conditions by reducing the time it
takes for runoff to concentrate in drainageways. In general, it is believed that
it takes 20 to 30 years for a forest stand to fully recover hydrologically after
being harvested; however, after about 10 years of regrowth, most hydrologic
benefits have been recouped.

Erosion processes on forestlands can take many forms. Hillside surface
(sheet) erosion takes place on sufficiently steep slopes when they are exposed
to overland runoff and/or rainfall. Forest activities such as broadcast burns,
mechanical scarification, poor yarding, and skidding activities, and natural
processes such as wildfires, leave the soil bare which leads to hillside surface
erosion. Erosion can result from runoff across road surfaces, through ditches,
and over cut and fill slopes.

Gully erosion, slumps, and landslides represent more significant loses of soil.
Altering natural drainage patterns by constructing forest roads, ditches, and
culverts concentrates runoff in draws and intermittent channels where it can
create gully erosion. Mass wasting in the form of landslides and slumps
usually occurs on steep terrain over certain rock formations. Slumps may
occur 6 to 8 years after harvest as tree roots decay and lose their ability to hold
soil in place. This slumping is a major concern in the undeveloped forested
parcels along the shoreline and on the remaining forested slopes.

Road Activity
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Forestry activities can have a major effect on water quality through increased
sediment levels. Road activity associated with hauling logs or increases in
traffic creates more sediment than inactive or abandoned roads. Inactive
abandoned or seldom used roads do require field inspection to identify
potential drainage structure failures. Drainage structure failures can cause
significant sedimentation of the drainage corridors. Road washouts are
common when drainage structures are not maintained.

COMMERCIAL NONPOINT POLLUTION

Although the majority of nonpoint pollution originates from individual
actions, some come from commercial, industrial, and municipal activities.
The activities that will be addressed here include small businesses, hazardous
chemical spills, landfills, mines, and sand and gravel pits.

Solid Waste Landfills

The siting and operation of solid waste landfills is closely regulated under the
state Solid Waste Management Act (Chapter 70.95 RCW) and its
implementing regulations, 173-304 WAC. Chapter 173-304 WAC,
"Minimum Functional Standards for Solid Waste Handling," governs the
development and regular updating of local long range solid waste disposal
facilities, sets minimum functional standards for all facilities, and requires that
closure plans be developed for both new and existing facilities.

Solid waste landfills are the repository for numerous substances that may
adversely affect surface water. Leachate from landfills is the major concern
because it can contain significant sources of chloride, iron, lead, copper,
sodium, nitrogen, various organic chemicals, and infectious waste. There are
eight abandoned or closed landfill sites in Island County. The closed sites in
North Whidbey are the Oak Harbor landfill, NAS Whidbey landfill, and
Hastie Lake landfill. Sub-surface disposal of electroplating industrial effluent
via drainfield was used at the Melco Manufacturing site in Oak Harbor. The
Melco site is now closed. Island County currently operates a "COL"
construction/demolition/inert waste landfill cell just south of Coupeville in
Central Whidbey.

Island County and the Naval Air Station Whidbey are actively managing their
landfills and monitoring for leachate. NAS Whidbey closed their active
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landfill in 1995. Island County has closed all of its active landfills and is
currently long-hauling its municipal solid waste. Hazardous wastes are
primarily removed from the waste stream through the Moderate Risk Waste
Collection Centers and an active Small Quantity Generator program. Large
waste generators contract directly with commercial hazardous waste haulers.

Mining and Excavation Operations

Mining and excavation have been known to be contributors to nonpoint source
pollution. Sedimentation from highly erodible sites can severely affect water
quality, particularly where operations are in close proximity to lakes, wetlands
and large receiving bodies. Of the eleven mines identified in North Whidbey,
seven are listed as active and four as inactive.

HAZARDOUS CHEMICAL

Thousands of materials produced, transported, stored, used and disposed of in
the Puget Sound Basin are classified as "hazardous." Hazardous materials are
those which can endanger human health or the environment because of
quantity, concentration, or specific physical, chemical, or infectious traits.
The classification includes a wide variety of materials such as pesticides and
other poisons, explosives and flammables, corrosive and oxidizing agents,
radioactive substances and petroleum products. Most large and small
businesses use, store, and dispose of hazardous materials.

Small Business Hazardous Chemicals

Small Quantity Generators are all businesses which generate less than 220
pounds (100 kg) of hazardous waste per month and accumulate less than 220
pounds prior to disposal. Although technically these businesses could be
classified as point pollution sources, due to the diversity of materials used and
the large number of small businesses represented, they have been included as
a nonpoint pollution source.

In North Whidbey, the diversity of hazardous chemicals used by small
businesses spans a wide range. Silver is used in film development in photo
labs, dentist offices, and hospitals. Petroleum products, caustic chemicals,
paints, thinners, solvents, and automotive batteries products are utilized in the
construction industry. Fertilizers, pesticides, herbicides, gasoline, oil, and
grease are utilized by the landscaping businesses. Petroleum products, caustic
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chemicals, oil, grease, solvents, and automotive batteries are utilized in the
automotive industry. These represent only a small fraction of the types of
small businesses that use hazardous chemicals in North Whidbey.

Hazardous Chemical Spills

The transportation of hazardous materials is a concern because of the large
volumes being shipped and the unpredictability of accidents. The large
amount of hazardous materials present in the Puget Sound region creates a
high potential for mishaps. Large and small spills of a variety of materials
routinely occur. Spills have a variety of environmental and public health
consequences. The extent of damage caused by a spill depends on the
location, toxicity of the material, and how quickly it is contained.

Most spills are preventable. The subject of spill prevention is vast,
encompassing the various life stages of a large number of substances in a
variety of different facilities. Even responses to spills can be considered a
form of prevention, since an adequate response can prevent a spill from
entering a water way or can minimize the adverse impacts caused by the spill.

CONCLUSION

The most effective way to reduce sources of pollution in our community is to
stop it at the source. Nonpoint pollution should be locally managed, because
it is so closely tied to land use and needs solutions requiring widespread
public cooperation. A successful nonpoint pollution program requires an
informed public and broad-based coalitions to support local and private
actions.

- Puget Sound Water Quality Authority Protection of the Washington State Shellfish

Harvest- Issue Paper, 5/92.
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Management Plan, June 1991.
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BASELINE MONITORING

The North Whidbey Island Baseline Water Quality Monitoring Program was
developed to characterize the quality of surface waters draining from various
land uses on North Whidbey Island. The monitoring plan (Herrera 1994a)
established 5 stations for collection of water samples on one occasion during
base flow (dry weather) conditions and on three occasions during storm flow
conditions. These samples were analyzed for a series of common pollutants
and parameters for water quality standards which have been established by the
Washington Department of Ecology (Ecology.) Sediment samples were
collected for analysis of selected heavy metals, petroleum hydrocarbons,
pesticides, and herbicides. A summary of the monitoring data in table form is
presented at the end of this chapter. Tables 4-1-to 4-2, provide information on
the state water quality standards. The base flow monitoring results for all of
the stations is provided in Table 4-3. Tables 4-4-to 4-8, summarize the
monitoring results for each of the monitoring stations. Table 4-9 compares the
mean stormwater monitoring results for all of the stations to state standards.

The water quality assessment presents and evaluates results of the baseline
monitoring program. In addition, the condition of marine waters that receive
runoff from North Whidbey Island are characterized using data collected by
the Department of Ecology. Based on the assessment, a long-term monitoring
plan was developed to evaluate the effectiveness of nonpoint pollution control
strategies implemented as part of the North Whidbey Watershed Action Plan.
Conclusions of this assessment are summarized below. (Herrera, 1995)

In this preliminary analysis of water quality in the North Whidbey Island area,
watershed land uses were observed to exert a large influence on stormwater
runoff quality. Runoff from an undeveloped forest (State Park) typically had
the lowest pollutant concentrations. Runoff from watersheds dominated by
agriculture (Swantown) and residential on-site wastewater disposal systems
(Cornet Bay) exhibited elevated concentrations of nitrate and nitrite,
ammonia, and fecal coliform bacteria. Sources of these contaminants may be
failing on-site wastewater disposal systems, poor agricultural practices, animal
fecal wastes, and inorganic fertilizers. While previous studies in the Puget
Sound basin have shown that storm runoff from rural watersheds can contain
concentrations of nutrients and fecal coliform bacteria that may be equal to or
higher than levels found in urban watersheds (Metro 1989, 1994), runoff from
a watershed dominated by urban land uses (Coupeville) exhibited the highest
concentrations of heavy metals, total petroleum hydrocarbons, and high fecal
coliform levels.
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Runoff from the Crescent Harbor watershed was of higher quality than runoff
from all other watersheds except the State Park background site. The Crescent
Harbor watershed is not dominated by a single land use, but represents a
relatively even mix of agriculture, forests, and residential development.
Possible explanations for the better water quality in this watershed include
greater amounts of forested land and less agricultural land use; different types
of agricultural land use; better agricultural best management practices; and a
lack of failing on-site wastewater disposal systems and the Oak Harbor sewer
system.

Sediment samples from agricultural watersheds (Swantown and Crescent
Harbor) exhibited elevated concentrations of copper, zinc, and total petroleum
hydrocarbons, but did not exhibit elevated levels of herbicides and pesticides.
Coarse-grained sediment from a catch basin in an urban watershed
(Coupeville) exhibited moderate concentrations of heavy metals. This
observation suggests that loadings of metals associated with fine particles
arising from urban watersheds may be even more significant than indicated by
the sediment metals data collected.

The quality of marine waters and sediment surrounding the North Whidbey
Island study area varies. Admiralty Inlet, to the west of the study area, is of
excellent quality. Oak Harbor water, sediment, and bottom fish data show this
area to be of good quality and similar to other small nonurban Puget Sound
bays. However, Penn Cove, near Coupeville, appears to have relatively poor
water quality when compared to other nonurban Puget Sound bays. Since
Penn Cove is used for commercial shellfishing and recreation, this poor water
quality is of concern. Stormwater discharges of metals, nutrients, and fecal
coliform bacteria into the bay are in part responsible for the poor water quality
observed.

State Park

The State Park monitoring station is located at a stormwater culvert crossing
on the North side of Cornet Bay Road approximately 0.9 miles east of Canyon
Road. This culvert receives stormwater drainage and ground water seepage
from Deception Pass State Park in the Cornet watershed. Monitoring results
for this station are being used to characterize the quality of runoff from
undeveloped areas. Since the Deception Pass State Park is relatively
undisturbed, the State Park monitoring station serves as a control site for
comparison to the other monitoring stations located in developed areas.
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Water quality data collected from the State Park station show that the
undisturbed forested watershed had the best overall water quality of the five
watersheds sampled in this study (Table 4-4.) Dissolved oxygen
concentrations were high, and the transport of nutrients, suspended solids, and
metals was low. Although fecal coliform bacteria concentrations increased
during storm flow, concentrations were low compared to those reported for
watersheds dominated by other land uses, and they are not considered to pose
a threat to the receiving water quality of Deception Pass. The sediment metals
concentrations observed here were the lowest of the five stations sampled.

Cornet Bay

The Cornet Bay monitoring station is located at a stormwater culvert crossing
on the North side of Cornet Bay Road approximately 300 feet west of Canyon
Road. This culvert receives drainage from approximately 40 acres of a small
residential area constructed on steep slopes. Monitoring results for this station
are used to characterize the quality of runoff from residential areas using on-
site sewage treatment systems (e.g., septic tank and drain field) in North
Whidbey Island.

Base flow contaminant concentrations observed at Cornet Bay were similar to
concentrations at the State Park, except for higher copper and fecal coliform
bacteria concentrations (Table 4-5.) Storm flow concentrations of suspended
solids, phosphorus, nitrate+nitrite, ammonia, copper, and fecal coliform
bacteria increased considerably compared to base flow concentrations. Cornet
Bay storm flow exhibited the highest copper, nitrate+nitrite, ammonia, and
fecal coliform bacteria concentrations among the five monitoring stations.
Potential sources of these contaminants include runoff contaminated by
fertilizers, animal waste, and failing on-site sewage treatment systems.
Consistent observations of sewage odor indicate that failing on-site sewage
treatment systems are a potential source of these contaminants. Field
investigation of the trails in the watershed indicate that they are extensively
used for trail riding. The high concentration of horse manure that accumulates
on the trails may account for the high peak fecal coliform counts. High
copper concentrations detected during the one of three monitored storm events
suggest that this metal may be a contaminant of concern. Potential sources of
copper include algicides, boat paint, motor vehicles, and corrosion of pipes
and metal alloys. Water temperatures were consistently cool, and dissolved
oxygen concentrations were always above the state standard.

Cornet Bay sediments were of fair quality, with moderate copper and high
total organic carbon concentrations. Cornet Bay exhibited total organic
carbon concentrations in sediment at twice the background level observed at
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State Park. Failing onsite sewage treatment systems are a likely sources of
organic carbon and heavy metals.

Swantown

The Swantown monitoring station is located at a stream culvert crossing of
Fairway Lane immediately west (downstream) of the Whidbey Country Club
golf course. If access to private property is granted, this station could be
moved downstream to a location just upstream of the lagoon bordering West
Beach Road. This is a preferred location because the stream receives
additional agricultural runoff but is not tidally influenced. This intermittent
stream has been channelized and receives drainage from the 2,406-acre
Swantown watershed where land use is approximately 65 % agriculture, 30 %
forestry, and 5 % residential. Agricultural uses include numerous small farms
and hay fields, three dairies, and several farms that produce feed corn, seed
crops, grains, and Christmas trees (Island County 1994). Monitoring results
for this station are used to characterize the quality of a stream that receives
drainage from a mix of agriculture and forestry land uses.

The main water quality problems associated with this watershed are elevated
turbidity, total phosphorus, nitrate, and fecal coliform bacteria (Table 4-6.)
Although metals concentrations were higher at Swantown than at the State
Park background station, they were still below acute criteria for dissolved
metals. Temperatures in the stream were consistently cool, and the dissolved
oxygen standard was violated during only one of three storm events.

The high turbidity, nutrient, and fecal coliform bacteria concentrations
detected at the Swantown station during storm events may be due to poor
agricultural practices in the watershed. Other studies have concluded that
streams draining agricultural land exhibit concentrations of nutrients and fecal
coliform bacteria that are higher than streams draining forests, and are thus
more similar to urban streams (Metro 1989, 1994). Therefore, reductions in
nutrient and fecal coliform bacteria concentrations in the Swantown drainage
may be possible by implementing additional agricultural best management
practices in the watershed.

Swantown exhibited the worst overall sediment quality, with high
concentrations of copper, zinc, and total petroleum hydrocarbons. Although
copper, zinc, and total petroleum hydrocarbons are common contaminants in
urban runoff, the extremely high zinc and hydrocarbon concentrations
detected suggest significant contamination of the stream with a source known
to contain both contaminants, such as motor oil. Despite the large amount of
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agricultural land use in the watershed, no pesticides were detected in the
sediments.

Crescent Harbor

The Crescent Harbor monitoring station is located at a stream culvert crossing
of Crescent Harbor Road approximately 0.5 miles east of Auvil Road. This
intermittent stream has been channelized and receives drainage from the
northwest portion of the 3,957-acre Crescent watershed. Land use in this area
Is approximately 50 % percent agriculture, 35 % forestry, and 15 %
residential. Agricultural uses include hay fields, a dairy, a strawberry truck
farm, a Christmas tree farm, a general crop farm, and a general berry farm
(Island County 1994). Monitoring results for this station are used to
characterize the quality of a stream that receives drainage from a mix of land
uses.

Water quality in the Crescent Harbor drainage was fair (Table 4-7.)
Temperatures were consistently cool, and the dissolved oxygen standard was
violated only once during testing. Turbidity and nutrient concentrations were
low during storm flow. Fecal coliform bacteria concentrations exceeded the
state standard in two of three samples. Copper concentrations were slightly
elevated over the background sample.

Sediment quality at Crescent Harbor was fair. Total petroleum hydrocarbons,
copper, and zinc concentrations were elevated in Crescent Harbor sediments
compared to the State Park background station. Copper may originate from
boat paint, algicides, motor vehicles, and corrosion of pipes and other metal
alloys. Zinc may originate from rubber (tire wear), oil, and corrosion of brass
and galvanized metals. Total petroleum hydrocarbons may originate from
gasoline, oil, and coal. Although DDE was detected in sediments, suggesting
historical use of the pesticide DDT in the watershed, the concentration
detected was very low and poses little risk to wildlife.

Coupeville

The Coupeville monitoring station is located at a stormwater outfall on the
south shore of Penn Cove, just west of the Coupeville wharf and the
intersection of Alexander Street and Front Street. This outfall receives
drainage from streets, residences, businesses, and a city park located in
downtown Coupeville. Monitoring results for this station are used to
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characterize the quality of runoff from urban areas with sanitary sewers in
North Whidbey Island.

Stormwater quality at the Coupeville monitoring station was poor (Table 4-8.)
Excess turbidity and elevated concentrations of suspended solids, nutrients,
copper, lead, zinc, fecal coliform bacteria, and total petroleum hydrocarbons
were recorded. Coupeville stormwater had the highest turbidity, suspended
solids, metals, and total petroleum hydrocarbon concentrations among the five
monitoring sites. Fecal coliform bacteria concentrations at Coupeville
exceeded state standards in each sampling. The mean fecal coliform levels
were the highest of all of the watershed monitored. The higher concentrations
of suspended solids, metals, and hydrocarbons likely reflect the urban nature
of the drainage basin, which collects runoff from streets, parking lots, and
commercial areas.

The discharge of fecal coliform bacteria, metals, and nutrients into Penn Cove
is a concern because of the commercial shellfishing industry in the cove.

Fecal coliform bacteria, metals, and hydrocarbons in the marine waters may
pose a human health risk through accumulation in shellfish tissue. This risk
has the potential to effect the viability of the shellfish stocks in Penn Cove.
Nutrient discharges to Penn Cove may pose a water quality concern due to the
high algal biomass concentrations and low dissolved oxygen concentrations
observed in the bay by the Department of Ecology (1994). Penn Cove appears
to be a poorly mixed bay below a depth of 4 to 5 meters. The Cove has very
high spring and summer algal growth, and anoxic conditions at depths below
10 to 12 meters in the fall. Itis likely that inputs of nitrogen to Penn Cove
provide a source of nutrients for the algae to continue to grow. The high algae
levels may be responsible for the observed anoxic conditions, due to the
oxygen consuming decay of the organic algae.

Sediment quality at Coupeville was degraded compared to the State Park
background station. Although Coupeville sediments contained less than 1 %
fine particles, lead concentrations were the highest of any station sampled, and
copper and zinc concentrations were elevated over background conditions.

Long Range Monitoring

The Water Quality Monitoring and Quality Assurance Project Plan describes
procedures for the North Whidbey Island long-term water quality monitoring
program. The purpose of the monitoring program is to evaluate the

effectiveness of nonpoint pollution control strategies implemented as part of
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the Action Plan. The primary objective of the monitoring program is to
provide a comprehensive set of data for evaluating long-term trends in
stormwater and sediment quality over a five-year period at five routine
monitoring stations that represent various land use types on North Whidbey
Island. Another objective is to track sources of selected pollutants of concern
on a limited basis at various locations upstream of the routine monitoring
stations. A third objective is to investigate other watersheds in North
Whidbey Island for potential sources of pollution to surrounding marine
waters. Analysis of temporal and spatial trends in the data should be used to
evaluate effects of implementing the North Whidbey Watershed Action Plan.

To meet the three program objectives, stormwater and sediment monitoring
should be conducted at three types of stations: routine, upstream, and
supplemental. The routine stations were established in 1994 for a baseline
water quality monitoring program because they represent various land use
types. Two routine stations (Crescent Harbor and Swantown) are located on
streams that drain a mixture of forest, agricultural, and residential land use.
To track pollutant sources upstream of these two stations, a total of five
upstream stations should be monitored for selected (problem) pollutants.
Finally, a total of nine supplemental stations should be established near the
mouths of streams in other watersheds to investigate other potential sources of
pollution to marine waters. Locations of the upstream and supplemental
stations may change each year to focus efforts on problem areas.

Long-term water quality monitoring of the North Whidbey watersheds is
required under Washington Administrative Code (WAC) 400-12. State water
quality standards are set forth in WAC 173-202A. Violations of these state
water quality standards are enforced by the Washington Department of
Ecology. Stormwater monitoring should be conducted by the Island County
Public Works Department during three storm events each year. Composite
samples of water should be collected at the routine stations to minimize data
variability, whereas single grab samples should be collected at the upstream
and supplemental stations to track pollutant sources. The routine samples
should be analyzed for a full suite of 19 parameters, while the upstream and
supplemental samples should be analyzed for a short list of four parameters
that are good pollutant indicators (e.g., conductivity, total suspended solids,
nitrate+nitrate nitrogen, and fecal coliform bacteria).

Sediment monitoring should be conducted to evaluate the presence of
pollutants that are common in urban runoff, are toxic to aquatic organisms,
and tend to adsorb onto particulate material (i.e., copper, lead, zinc, and total
petroleum hydrocarbons). Sediment samples should be collected once in the
spring of each year at any station that was monitored for stormwater quality.
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To reduce the effects of spatial variability, each sample should be a composite
of five subsamples of recently deposited, fine-grained material.

The Long-term Monitoring Plan is explained in greater depth in Chapter 14-
Implementation. The estimated cost of the long-term water quality monitoring
program is included in the Appendix.
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Table 4-1: Washington state surface water quality standards for Class AA and
Class A marine waters.

Parameter

Standard

Fecal coliform bacteria

Dissolved oxygen

Total dissolved gas

Temperature

pH

Turbidity

Toxic, radioactive, or deleterious
material concentrations

Aesthetic values

Characteristic uses

Shall not exceed a geometric mean value of 14 colonies/100 mL, with not
more than 10 percent of the samples exceeding 43 colonies/100 mL.

Dissolved oxygen shall exceed 7.0 mg/L in Class AA marine waters and 6.0
mg/L in Class A marine waters. When dissolved oxygen levels are near or
below these levels due to natural conditions such as upwelling, natural
dissolved oxygen levels may be degraded by up to 0.2 mg/L by human
activities.

Shall not exceed 110 percent saturation at any point of sample collection.

Shall not exceed 13.0°C in Class AA marine waters and 16.0°C in Class A
marine waters. When natural conditions exceed this limit, no temperature
increase will be allowed that raises the receiving water temperature by 0.3 C.

Shall be in the range of 7.0 to 8.5 with a human-caused variation within a
range of less than 0.2 units.

Shall not exceed 5 NTU over background turbidity when background
turbidity is 50 NTU or less, or have more than a 10 percent increase in
turbidity when the background turbidity is more than 50 NTU.

Shall be below concentrations that have the potential either singularly or
cumulatively to adversely affect characteristic water uses, cause acute or
chronic conditions to the most sensitive biota dependent on those waters, or
adversely affect public health, as determined by Ecology.

Shall not be impaired by the presence of materials or their effects, excluding
those of natural origin, which offend the senses of sight, smell, touch, or taste.

Shall include, but not be limited to, the following uses: domestic, industrial,
and agricultural water supply; stock watering; salmonid and other fish
migration, rearing, spawning, and harvesting; shellfish rearing, spawning, and
harvesting; wildlife habitat; general recreation and aesthetic enjoyment; and
commerce and navigation.

Source: WAC 173-201A
mL milliliters
mg/L milligrams per liter

NTU Nephelometric turbidity units
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Table 4-3: Base flow monitoring results for North Whidbey Island stations.
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Table 4-4: Stormwater monitoring results for the State Park station.
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Table 4-5: Stormwater monitoring results for the Cornet Bay station.
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Table 4-6: Stormwater monitoring results for the Swantown station.

Chapter 4 5/97 Page 4-14



CHAPTER 4-WATER QUALITY MONITORING

Table 4-7: Stormwater monitoring results for the Crescent Harbor station.
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Table 4-8: Stormwater monitoring results for the Coupeville station.
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Table 4-9: Mean stormwater monitoring results for North Whidbey Island
stations compared to state standards.
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