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parts per million 
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ABBREVIATIONS (Continued) 

PPR King County Department of Parks, Planning, and Resources 
PSCOG Puget Sound Council of Governments 
PSWQA Puget Sound Water Quality Authority 
RBCGWMP Redmond-Bear Creek Ground Water Management Plan 
RCRA 
RCW 
SARA 
SDWA 
SKCHD 
SPA 
TCA 
TCE 
TDS 
USACE 
USDA 
USEPA 
USGS 
UST 
voc 
VSG 
WAC 
WAVES 
WDNR 
WDOH 
WSFS 
WWA 

Resource Conservation and Recovery Act 
Revised Code of Washington 
Superfund Amendments and Reauthorization Act of 1986 
Safe Drinking Water Act 
Seattle-King County Department of Public Health 
special protection area 
1,1, 1-trichloroethane 
trichloroethene 
total dissolved solids 
United States Army Corps of Engineers 
United States Department of Agriculture 
United States Department of Environmental Protection 
United States Geological Survey 
underground storage tank 
volatile organic compound 
Vashon Sand and Gravel 
Washington Administrative Code 
Water And Vashon Ecosystems 
Washington State Department of Natural Resources 
Washington State Department of Health 
Washington State Ferry Service· 
Westside Water Association 
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VASHON GROUND-WATER MANAGEMENT PLAN 

UPDATED AREA CHARACTERIZATION 
AND DATA ANALYSIS 

1.0 INTRODUCI'ION 

This report will provide an updated characterization of the Vashon-Maury Island 

(the Island) Ground-Water Management Area (Vashon GWMA) for the Vashon-Maury 

Island Ground-Water Management Plan (Vashon GWMP). The report also summarizes . 

the results of groundwater and surface water data collection and analysis activities 

between 1989 and 1992 conducted as part of theVashon GWMP. 

The updated area characterization is a compilation of the information presented 

as a result of previous water investigations conducted on the Vashon GWMA as well as 

a presentation of information regarding the physical characteristics of, regulatory 

agencies over, and regulations concerning the Vashon GWMA. Chapter 2.0 presents 

• a detailed description of the boundaries of the Vashon GWMA. Chapter 3.0 identifies 

and descnbes the various federal, state, and local agencies which have jurisdiction over 

the Vashon GWMA. Chapter 4.0 describes the physical geography of. the Island. 

Chapter 5.0 depicts the general and specific land uses occurring in the Vashon GWMA 

and their effects on ground water, while Chapter 6.0 delineates the water uses applied 

across the Island. Chapter 7.0 describes the state and local ground-water policies under 

which the Vashon GWMP is permitted to operate. 

• 

The results of the data collection and analysis activities conducted as part of the 

Vashon GWMP are presented in Chapter 8.0, Hydrogeology, and Chapter 9.0, Deep 

Exploration Boring. Chapter 10.0 presents a brief summary of and detailed conclusions 

drawn from the data collection activities, followed by recommendations concerning 

future information needs . 

{MIIy 14. 1SID3 nw.) 
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The data collection and analysis task involved rainfall, stream flow, springs, • 

surface water, and ground water. Data was collected by various entities, including 

Island-resident volunteers and personnel from the Seattle-King County Health 

Department (SKCHD), King County Solid Waste Division, U.S. Army Corps of 

Engineers (USACE), and the environmental firms of URS Consultants; EcoChem, Inc.; 

and Geraghty & Miller, Inc. The data collection effort was based on recommendations 

by J. R. Carr/Associates in their 1983 report (Carr 1983). The following updated 

characterization of the Vashon GWMA summarizes the results of the data collection 

task and combines this information with the previous historical reports. 

The objective of the data collection and analysis task was and is to further the 

understanding of the Island's water resources (quantity and quality) and identify data 

gaps to facilitate protection of the Island's ground-water. The methodology by which 

this goal was attained is through the generation and interpretation of the following kinds 

of data: 

• Historical record. Hydrogeology background data and water uSe 

(Geraghty & Miller 1991) and background land use (Geraghty & 

Miller 1990) reports examined existing information on physical geography, 

climate, surficial geology, well logs, water use, land uses, and development 

trends as well as available past-consultant reports on various aspects of the 

Island's water resources. 

• Rainfall and stream-flow. These data were collected by Island volunteers, 

agency personnel, and consultant personnel at nine rainfall and nine 

stream sites located across the Island to assess the amount of water 

potentially available to the Island (rainfall) and leaving the Island (stream 
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flow). Stream-flow data were collected in an effort to estimate the net 

volume of rainfall which runs off and is not absorbed into the ground. 

•Ground-water levels and water quality. Depth-to-ground-water and ground

water quality data were collected at 21 wells across the Island by SKCHD ~nd the 

consultants. Information on water quality was also collected from monitoring 

wells at the Vashon Island Landfill and surrounding area. Finally, information 

on ground-water quality was collected at the NIKE site by USACE. These data 

were collected to assess rainfaWrecharge relationships, changes in depth to 

ground water over time (i.e., potential depletion of the water resource), changes 

in ground-water flow directions seasonally and over time, and water-quality 

changes over time. The specific water-quality parameters evaluated were chloride 

(as an indicator of seawater intrusion), nitrate (as an indicator of septic system 

and/or agricultural contamination), and total dissolved solids (IDS) (as a general 

indicator of land use impact) . 

• Surface-water qualitv. These data were collected by SKCHD at eight 

stream sites. Surface-water data were interpreted from water and 

sediment samples collected upstream in the freshwater environment and 

downstream where the stream enters Puget Sound, i.e., the marine 

environment. Marine shellfish samples were collected from areas in Puget 

Sound at the mouth of the stream. The specific water-quality and marine 

shellfish parameters evaluated were total coliforms, fecal coliforms, 

arsenic, chloride, mercury, selenium, cadmium, copper, lead, silver, and 

zinc. Temperature, pH, and chloride were evaluated in freshwater only. 

• Spring-water quality. These data were collected by SKCHD at six spring 

sites. The specific water-quality parameters evaluated were total and fecal 

(May 14. 1SIIil3 rw.) 
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coliforms, metals, nitrate (as nitrogen), nitrite (as nitrogen), sulfate, • 

fluoride, and IDS. 

• Exploration well (drilied January 1992). These data were collected in an 

effort to provide information on the water-bearing units in the geologic 

formations beneath the Island, the viability of a water resource in deep 

sediment deposits, and the general variations in water quality correlating 

to depth of water-bearing zone .. 

crav , ... 1CICI3 ... , 
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2.0 VASHON GWMA BOUNDARIES 

The Vashon GWMA (Figure 2-1) comprises approximately 36.7 square miles, of 

which 29.7square miles are Vashon Island and 7.0 square miles are Maury Island. The 

two islands are linked by a narrow isthmus and are not, therefore, two truly independent 

islands. The boundaries of the Vashon GWMA coincide with the coastline of Vashon

Maury Island. 

As part of King County, the linked islands are often referred to throughout the 

Puget Sound area as "Vashon Island." However, for the purposes of this report, 

Vashon-Maury Island will be referred to as "the Island." Whenever Vashon Island or 

Maury Island are referenced in the following chapters,. the reference is to that specific 

portion of the Vashon-Maury Island system . 

CM-Y 14. 1SIIil3 rw.) 



3.0 .JURISDICfiONS IN THE VASHON GWMA 

Chapter 3.0 discusses the role of the public agencies with jurisdiction over 

environmental quality of the Vashon GWMA. The ground-water-related responsibilities 

and activities of the agencies are discussed only as they pertain to the Vashon GWMA. 

Many !1-gencies' jurisdictional boundaries (Figure 2-1) include the entire Vashon GWMA, 

which is unincorporated; such agencies include Fire District No. 13, School District No. 

402, and state and federal agencies. Agencies whose jurisdictional boundaries do not 

extend to the entire Vashon GWMA include the Vashon Sewer District and King 

County Water District No. 19. The agencies and their jurisdictional boundaries are· 

discussed below by federal, state, county, and local agencies, respectively. 

3.1 FEDERAL AGENCIES 

The following federal agencies influence ground-water management in various 

ways, both through their roles as regulatory bodies and in their capacities as 

policymakers. 

(1) U.S. Environmental Protection Agency (USEPA). The USEPA 

administers numerous programs that influence ground-water management 

in the Vashon GWMA, provides technical assistance to state and 

municipal officials on a variety of ground-water-related issues, and acts as 

a regulatory agency. As a lead agency, the USEPA deals with water 

pollution, underground storage tanks (USTs ), pesticide and herbicide use, 

liquid waste, landfills, hazardous waste management (including 

ComprehensiveEnvironmentalResponse, Compensation, and Liability Act 

[CERCIAYSuperfund Amendments and Reauthorization Act of 1986 

[SARA] sites and generators), and drinking water management. As a 

support agency, the USEP A is involved with regulation of lagoons and 
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holding ponds, sewage waste disposal, sludge application, spill control and 

prevention, solid waste handling, stonn-water runoff, ground water, 

surface water, wetlands, and wells and water rights. The USEPA 

administers the Sole Source Aquifer Program, the Pesticides in Ground 

Water Survey, and the Agricultural Chemicals in Ground Water Strategy. 

(2) U.S. Department of Agriculture (USDA). The USDA provides technical 

assistance to landowners and communities concerning municipal sludge 

applications, livestock, crops, irrigation design, wildlife, and animal-waste 

ponds. The USDA is a lead agency for pesticide and herbicide programs 

and administers programs such as fish and wildlife conservation programs, 

the Resource Conservation and Recovery Act (RCRA), and watershed 

projects. 

The Soil Conservation Service. As part of the USDA. the Soil 

Conservation Service provides technical assistance in soil erosion control 

and pesticide and herbicide use. It also plays a support role in agriculture, 

diking and drainage, forestry, lagoons, surface water, and wetlands. 

(3) U.S. Geological Survey (USGS). The USGS is a hydrologic- and geologic

data generation-and-research agency. The USGS is responsible for some 

of the geological mapping that has led to a better understanding of the 

two principal aquifers in the Vashon GWMA. The USGS has no 

regulatory or policymaking authority . 
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3.2 WASHINGTON STATE AGENCIES 

The following agencies operate at the state level, but influence ground-water 

affairs at a local level as well. 

(1) Washington State Department of Ecology (Ecology). Ecology is charged 

_ (c with protecting the waters of the state, and, therefore, the activities of 

C:. c 0 ~? f Ecologyaffectground-watermanagementdecisions in the Vashon GWMA 

_ fcf'_t 1'-J.Ji(both directly and indirectly. Funding for the development of the Vashon 

~ iV<- si J.d,v;f!jWMP comes from the Centennial Clean Water Fund, a grant 

" administered by Ecology. Ecology issues discharge permits and performs 

:1'
1 

'Yl.1

7 

'f_ '~O~~f. :
11

' ~· compliance monitoring at the Vashon Island Sewage Treatment Plant, 

S-0 v enforces discharge regulations, and responds to pollution incidents. 

• 

1 
.. /2- 'l ~\) ~~ Ecology is a lead agency in over 20 environmental categories, including 

L• \\. \""\i-{lquifer depletion, seawater intrusion, water resources, and wells and • 

\' 

1/J- 1)t I :1 . 
~ \., water rights (EES, 1988). As a regulatory agency, Ecology is responsible 

(2) 

for the cleanup of leaks and spills of hazardous materials except in 

navigable waters, oversight of RCRA facilities and state hazardous waste 

cleanup sites, and regulation of USTs. 

Washington Department of Health (WDOJD. Office of Environmental 

Health Programs. WDOH is involved in a variety of programs that 

influence ground-water management As part of the Northwest Drinking 

Water Operations Program, WDOH is responsible for plan approval for 

Group A public water supplies, including well site inspections and final 

system certificate-of-completion review. 
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Under the heading of the On-Site Sewage Program, WDOH is the state 

agency responsible for enforcing Washington Administrative Code 

(WAC) 248-96, the regulations that prescribe design and installation 

standards for septic systems. These regulations are currently under 

revision to increase effectiveness in protecting public health and water 

quality. WDOH is also responsible for guideline development and 

performance review of alternative sewage disposal systems. 

The Shellfish Section of WDOH regulates both commercial and 

recreational shellfish resources. Shellfish Section activities involve 

monitoring shellfish harvesting areas, including several sites on Vashon 

Island, and testing shellfish from these sites for the presence of the 

paralytic shellfish poisoning toxin that causes red tide. 

Washington Department of Natural Resources (WDNR). WDNR is the 

manager of state-owned lands, including approximately 250 acres of land 

in upland areas of Vashon Island and 115 tideland parcels of the Island. 

In the recent past, there have been some ~les of timber from the upland 

property, but no land sales for development purposes. The tideland 

parcels are managed by the Aquatic Lands Division, which is also involved 

with WDOH in developing regulations governing the recreational 

------T . harvesting of shellfish. 

~'-Mft . ~ 
"1 3.3 KING COUNTY AGENCIES 

• 

The following King County agencies operate on the Island. Each of these 

agencies conducts activities that either directly or indirectly affect water management in 

the area . 
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King County Council. The King County Council has legislative authority 

to enact ordinances and regulations governing protection of ground-water 

resources, including land use provisions. In the past, the Council has 

administered water resource, land use, and wetlands programs in addition 

to assisting in community plan reviews. The version of the Vashon 

Community Plan currently in use was developed by the King County 

Community Planning staff and the 13-member Citizen Advisory 

Committee made up of local Island residents and a non-resident 

chairperson appointed by the King County Council (King County 1986). 

(2) King County Department of Parks. Planning. and Resources (PPR). 

Divisions of PPR, as discussed below, are involved in implementation of 

the King County Comprehensive Plan, the 1986 Vashon Community Plan, 

environmental reviews, and land use development. 

Planning and Community Development Division. The Planning and 

Community Development Division is primarily involved in implementing 

the King County Comprehensive Plan and in developing zoning and land 

use policy plans. 

Department of Development and Environmental Services (PDES). 

ODES administers the Critical Water Supply Program, the implementation 

element of the Public Water Systems Coordination Act of 1978 [Chapter 

70.116 RCW (Revised Code of Washington), Chapter 248-56 WAC, and 

Chapter 248-57 WAC]. The program establishes coordinated planning 

among water utilities, reducing the creation and proliferation of new 

public water systems. Vashon Island has been designated as one of four 

critical water supply service areas for which a Coordinated Water System 

• 

• 
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Plan was developed in 1990. DDES also implements the 1986 Vashon 

Community Plan by issuing building permits and by administering rezones 

.and plats. 

Resource Planning Division. Resource Planning is directly involved in 

ground-water planning. It is also the lead agency in the watershed-ranking 

process, which is a component of the Puget Sound Water Quality 

Authority's (PSWQA) Nonpoint Source Pollution Program. The Island 

is 1 of 22 watersheds being evaluated as a part of the watershed-ranking · 

process; the highest-ranked watershed will be the target of a Nonpoint 

Action Plan. Resource Planning also studies the interaction of wetlands 

and surface runoff and is involved in drainage basin planning. 

Seattle-King County Health Department (SKCHD).EnvironinentalHealth 

Division. The SKCHD is an advisory and regulatory body involved in a 

wide variety of water-related topics, including regulation of Group B 

public water-supply systems. The SKCHD is responsible for evaluating 

soil quality on the Island preparatory to permitting for on-site wastewater 

disposal systems. 

SKCHD administers a number of programs that affect ground-water issues 

in the Vashon GWMA, including the Vashon Ground-Water Management 

Plan (EcoChem and Geraghty & Miller 1990), the Surface Water Study 

and Sewage Facilities Plan (Barrett 1992). 

The Vashon· GWMP involves the development of ground-water 

management programs for the Vashon GWMA. The ·Island was 

designated as a GWMA by Ecology in 1986. The SKCHD is lead agency 
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for the GWMP. SKCHD coordinates the activities necessary for the • 

development of the groundwater management plan. Additionally, SKCHD 

collects groundwater quality and quantity data, surface water data, 

manages the groundwater database, drafts technical issue papers and 

prepares the budget for development of the GWMP. 

The Sewage Facilities Plan was developed from the findings of the 

SKCHD sanitary survey by Barrett and SKCHD. The Plan determines the 

feasibility of a community solution for the sewage treatment and disposal 

problems faced by four Vashon Island coastal communities which have 

been declared severe public health hazard areas by the Washington State 

Department of Health. SKCHD issues pemiits for proposed septic systems, 

responds to complaints about and regulates the repair of failing systems, 

reviews all subdivision proposals for which on-site sewage disposal is 

proposed, and educates homeowners in the proper maintenance of their • 

systems. The Solid Waste Section of SKCHD is responsible for permitting 

landfills, overseeing and permitting sludge applications and sampling 

ground-water in areas around the Vashon Island Landfill. 

(4) King County Department of Public Works (DPW). The following 

divisions of the DPW conduct the activities descnbed below on the Island. 

Solid Waste Division. The Solid Waste Division owns the 145-acre site on 

which the 9-acre Vashon Island Landfill operates. The Division is 

responstble for ground-water sampling at the landfill and for the 

construction of the landfill's new leachate control facility. 
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Roads Division. In addition to construction and maintenance of roads 

and associated drainage, the Roads Division is responsible for herbicide 

application along the roadside. 

(5) King County Conservation District (KCCD). The KCCD works with the 

Island agricultural community to implement animal management and land 

use practices that increase productivity while minimizing soil erosion and 

water pollution. The KCCD is neither a branch of county government nor 

an enforcement agency, but rather an organization dedicated to the 

conservation and best uses of the natural resources of King County. 

3.4 LOCAL AGENCIES 

(1) Municipality of Metropolitan Seattle (Metro). Metro is the designated 

regional water quality planner under the 1972 federal Clean Water Act 

(CWA). Metro oversees a regional sewerage collection and treatment 

system and is responsible for the disposal of leachate from the Vashon 

Island Landfill. 

From 1983 to 1992, Metro conducted an ambient monitoring program 

focusing on bacterial contamination at 22 intertidal sampling stations on 

the eastern shore of the Puget Sound. The PSWQA took over the 

ambient monitoring program in 1992 (Thrasher, pers. comm. 1993). Both 

intertidal water and shellfish are sampled. The Island was included in this 

program in 1988. 

(2) Puget Sound Water Quality Authority (PSWOA). The PSWQA awarded 

a $32,000 Public Involvement and Education grant to Vashon Island 
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School District No. 402 in 1988. The grant promotes public education and • 

awareness in matters c~ncerning water quality on the Island. The· project 

developed from this grant is entitled WAVES (Water And Vashon 

Ecosystems). 

(3) Vashon Sewer District. The Vashon Sewer District operates the Island's 

only sewage treatment plant. The facility has been providing secondary 

treatment since 1976 and serves a population of approximately 600 people. 

(4) King County Water District No. 19. Water District No. 19 is a municipal 

corporation providing drinking water service to over 1,000 connections on 

the Island. Drinking water is currently obtained from three sources: Beall 

Creek, Ellis Creek, and a deep well. The Water District is in the process 

of investigating other ground-water sources. 

• 
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4.0 PHYSICAL GEOGRAPHY 

Chapter 4.0 discusses the geographic setting, topography, and climate, 

respectively, of the Vashon GWMA. 

4.1 GEOGRAPHIC SE'ITING 

The Vashon GWMA is located near the southern end of Puget Sound in the 

southwestern comer of King County, southwest of Seattle and north of Tacoma, in 

Washington state. The Island lies in the Puget Lowland, a trough located between the 

Olympic Mountains to the west and the Cascade Mountains to the east Vashon Island 

is roughly 13 miles north-to-south and 4 miles east-to-west, while Maury Island is about 

5 miles in a northeast-southwest direction and roughly 2 miles east-to-west (DeLorme 

1988). 

The Island is separated from the surrounding mainland by narrow channels of 

Puget Sound. Colvos Passage, about 1 mile wide and 110 to 410 feet deep, separates 

the Island from the Kitsap Peninsula to the west The shortest distance between the 

Island and the mainland is to the south, about l'h miles across Daleo Passage, which 

ranges from about 300 to 410 feet deep. The mainland to the east of the Island lies 

from 2'h to 4 miles across Puget Sound, which is approximately 550 to 800 feet deep in 

that area. The open water of Puget Sound extends approximately 29 miles from the 

northern tip of the ISland to Whidbey Island; West Seattle lies about 5 miles north

northeast of the northern tip of the Island (DeLorme 1988; Carr 1983). State ferries 

link the Island to West Seattle and Seattle (foot passenger ferry only), to Southworth 

on the Kitsap Peninsula, and to Tacoma . 
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4.2 TOPOGRAPHY 

The topography of the Island is well-documented. Mapping by the USGS has 

resulted in production of the topographic maps upon which Figure 2-1 is based 

(USGS 1968a and b, 1973, 1981a, b, c). The Island has a total of about 47 miles of 

seawater shoreline, much of which lies beneath steep, slide-prone slopes. From $e 

shoreline, the Island rises to rolling interior plateaus at elevations 300 to 500 feet above 

mean sea level (msl). The Island was divided into 27 drainage basins by Ca:rr (1983). 

Streams have dissected the plateaus and accentuated the drumlinoid (elongated, 

asymmetric) form of the hills, into which much of the upland area has been molded by 

repeated glaciation. The Island is largely rural and much of the interior remains 

forested. 

4.3 CLIMATE 

According to Carr (1983), the official narrative summary of the Island's climate 

written in 1962 by State Climatologist E. L. Phillips of the U.S. Weather Bureau, the 

Vashon GWMA has a mid-latitude, wet-coast marine climate with generally cool, dry 

summers and mild, rainy winters. Phillips stated that the Olympic Mountains, which rise 

about 40 miles to the northwest of the Island, protect it from intense winter storms; 

while the Cascade Mountains, which lie about 50 miles east of the Island, shield the 

Puget Sound area from the higher summer and lower winter temperatures experienced 

by eastern Washington. According to Phillips, summer temperatures average in the 70s 

during the day and 50s at night, while winter temperatures are generally in the 40s 

during the day and 30s at night These figures are supported by records kept by the U.S. 

Weather Bureau's Vashon Island station from 1931 to 1954 (Carr 1983). The station 

was closed in 1955. 
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• From 1931 through 1954, rainfall data for the Island were also recorded at the 

• 

• 

Vashon Island station (Carr 1983) (Table 4-1). These data indicate an average annual 

rainfall of 46.53 inches over the 24-year period. During 1981 and 1982, Carr collected 

rainfall data at seven Island locations as part of a study of the Island's water resources 

(Figure 4-1). Over the 1-year period, measured annual rainfall ranged {rom about 53 

inches on the western side of Vashon Island to about 35 inches at Point Robinson on 

the eastern tip of Maury Island, a difference of over 18 inches, or about 50 percent. 

During the same period, rainfall recorded on the mainland at Sea-Tac Airport 

(approximately 5 miles northeast of the easternmost tip of Maury Island) was about 39 

inches (Carr 1983). Rainfall monitoring conducted between 1989 and 1991 is discussed 

in Chapter 8.0, Hydrogeology . 



5.0 LAND USE BACKGROUND 

Chapter 5.0 discusses .the type and extent of land use activities potentially 

affecting ground water in the Vashon GWMA. Land use activities are first descnbed 

generally as they are carried out on the Island, followed by specific land uses and their 

effects on the Island's water sources. 

5.1 GENERAL DESCRIYI'ION 

Included in the general description of the Island's land use are existing land uses 

for both developed and undeveloped land; development trends for residential, 

commerciaVindustrial, and agricultural areas; and the plans, policies, and regulations 

related to land use that have been sanctioned by King County. These areas of discussion 

are presented below. 

5.1.1 Existing Land Use 

In 1980, according to the Puget Sound Council of Governments (PSCOG), 933 

acres (about 4 percent) ·of the Island's 23,418 acres were classified as residential and 303 

acres (about 1.3 percent) were occupied by places of employment The remaining land, 

almost 95 percent of the Island, was undeveloped. 

In the Vashon Community Plan (King County 1986), the land use map (Plate 1) 

indirectly reflects zoning and shows the projected land use on . the Island as 

predominantly .Iow-den~ity rural-residential. Based on the map, the majority of 

residential, commercial, and industrial development has occurred in the communities of 

Vashon, Vashon Heights, Burton, and Dockton. Development of the Island, existing 

and future, is discussed below. 

• 

I 
I 
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• 5.1.1.1 Developed Areas 

• 

• 

Development in the Vashon GWMA falls into three basic categories: residential, 

commercial, and industrial. Summaries of each of these categories follow: 

Residential: Low-density residential development covers much of the VasJ:ton 

GWMA. Upper plateau areas are zoned for· one single-family dwelling per 10 

acres in high recharge areas and one single-family dwelling per 5 acres elsewhere. 

Higher density single-family residential areas are concentrated in the communities 

of Vashon, Vashon Heights, Burton, and Dockton. Multi-family housing is 

concentrated in the Town of Vashon, where sewer facilities are available. 

Maximum permissible housing density in the unsewered communities of Vashon 

Heights, Burton, and Dockton is three single-family houses per acre. According 

to the 1986 Vashon Community Plan, residential developments in high recharge 

areas must comply with site plan approval conditions in order to protect the 

aquifers from excessive loss of water infiltration. The conditions stipulate that 

the maximum surface coverage on all single-family residentially zoned lots shall 

not exceed 15,000 square feet. 

Commercial: The Town of Vashon is designated as a Rural Activity Center in 

the King County Comprehensive Plan (King County Council1985). At present, 

commercial and industrial development is concentrated in the Town of Vashon 

and in adjacent areas where water, sewers, and other services are available. 

Again, to protect the aquifers from excessive loss of water infiltration, any new 

commercial or industrial development in high recharge areas is limited to a 

maximum of 60-percent surface coverage, as stipulated under the site plan 

approval conditions established in the 1986 Vashon Community Plan. Small 

commercial centers exist in other Island communities, including Burton, Vashon 

(May , ... 1DD3 ,..,_, 



5-3 

Heights, and Dockton. Ferry terminals are located at Vashon Heights and 

Tahlequah, near the northern and southern ends, respectively, of Vashon Island 

Industrial: In 1978, there were approximately 44 acres of land zoned as· 

Manufacturing Park and Light Manufacturing on the Island; of these, 18.5 acres 

were developed. An additional 40 acres were zoned for possible future use as 

Potential Light Manufacturing. The 1986 Vashon Community Plan's Land Use 

Map (King County 1986) portrays approximately 170 acres of land in the Vashon 

GWMA zoned as Manufacturing Park and Light Manufacturing. Current 

manufacturing operations on the Island include the K-2 Ski Manufacturing 

Corporation; Pacific Research, which manufactures plastic skeletons; and Island 

Springs Tofu. All are in or near the Towli of Vashon. Four major commercial 

sand and gravel extraction sites operate along the south shore of Maury Island; 

a number of smaller resource extraction sites on the Island operate intermittently. 

• 

The Vashon Island Landfill is located on a gently sloping upland plateau near the • 

headwaters of Judd Creek in the central-western portion of Vashon Island. The 

Landfill has been in operation for at least 35 years and is still active; in 1989, it 

was upgraded and redesigned to meet current standards. 

5.1.1.2 Undeveloped Areas 

Substantial portions of the Vashon GWMA are presently undeveloped. These 

include both forested tracts and open fields as well as parcels of agricultural land, the 

latter being the least extensive. No areas are shown as being zoned for timber harvest 

on the 1986 Vashon Community Plan Land Use Map. According to a 1976 study of 

agricultural uses, commercial orchards, berry farms, vineyards, nurseries, and small 

commercial ranches occupied about 900 acres (about 4 percent) of the Island (King 

County 1986). 
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According to the 1986 Vashon Community Plan, the entire coastline of the 

Vashon GWMA as well as many of the drainage basins and most of the surface-water 

bodies have had development limitations imposed on them because they are classified 

as erosion hazard areas, flood hazard areas, fish-bearing waters, Class III Landslide 

Hazard Areas and Wetlands, and/or Class III Earthquake Hazard Areas. All of these 

areas are mapped as "sensitive areas" in the Sensitive Areas Map Folio published by the 

King County Planning and Community Development Division (King County 1990). The 

1986 Vashon Community Plan suggests that areas so designated should be developed 

only with great care or should remain undeveloped through the application of a law

density designation. In the past, according to Island residents, some sensitive areas have 

been developed. 

5.1.2 Development Trends 

• Development trends are discussed in terms of residential, commercial and 

• 

industrial, agricultural, and other development. Each category is discussed belo\v. 

5.1.2.1 Residential 

Populations and housing estimate and forecasts were drawn from two sources: 

(1) the Puget Sound Council of Governments (1988; 1993) and (2) King County annual 

growth reports (AGR) (1988a; 1989; 1991; 1992). Residential building data was 

gathered from an annual growth report (King County 1992). The following discussion 

describes the growth on the Island indicated by this data. 

The Island's population continues to grow, accompanied by a greater rise in the 

demand for housing (Tables 5-1 and 5-2). While the Island's population increased by 

only about 13 percent from 1970 (6,516) to 1980 (7,377), the total number of households 

(May 14, 1gga nw.) 
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increased by about 36 percent. From 1980 to 1990, the Island's population increased • 

another 26 percent (to 9,309), yet the total number of households increased by 28 

percent.. The disparity between growth in population and in number of households has 

arisen from a decrease in the average household size from 1970 to 1980, from 3.05 

persons (1970) to 2.53 perso1;1s (1980) to 2.50 persons (1990). Single-family dwellings 

increased in number by 25 percent from 1970 (2,070) to 1980 (2,594) and by 28 percent 

from 1980 to 1990 (3,488). The number of multi-family households jumped by 466 

percent between 1970 (53) and 1980 (300) and then decreased by 28 percent by 1990 

(215). 

The 1992 AGR (Table S-2) reports the 1991 population of the Vashon GWMA 

as 9,800, a 32.4 percent increase over the 1980 PSCOG population estimate. The total 

number of households in 1991 (4,000) was up 38.4 percent from 1980. The 1988 AGR 

predicted a population of 8,572 by the year 2000 (Table S-3); whereas, the 1992 AGR 

has elevated the prediction to 11,100 (Table S-4). The 1992 PSCOG prediction of 8,572 • 

(Table S-3) for the year 2000 is 22.7 percent lower than the 1992 AGR forecast (11,100). 

Table 5-S shows the number of residential permits issued and the number of housing 

units built in the Vashon GWMA from 1980 through 1991, as reported in the 1992 

AGR. 

As stated in the 1986 Vashon Community Plan, the Vashon Sewer District local 

service area (LSA) within the Town of Vashon contains planning for intensive residential 

development, including areas of multi-family development. Communities without sewer 

systems (including Dockton, Burton, and Vashon Heights) are allowed to develop to a 

maximum density of three single-family units per acre (King County 1986). 

(May 14, 1D8G rw.) • 
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5.1.2.2 Commercial and Industrial 

The Town of Vashon is presently and will continue to be the center of the major 

commercial business interests on the Island. Small commercial centers exist in other 

communities and will be maintained at their current size, except for the possible limited 

expansion of Burton's. Mixed business/residential units will be encouraged in the Town 

of Vashon and its business center. No additional business zoning has been designated, 

because approximately one-third of the land currently zoned for business is undeveloped 

Neighborhood grocery stores and small clusters of business that exist in Island 

communities are recognized as integral parts of the character of the communities. 

Home occupations and cottage industries presently operate, and shall continue to 

operate in the future, provided that they meet the safety, zoning, and aesthetic standards 

of the community. Table S-6 shows selected new industrial and commercial permitS in 

the Vashon GWMA for 1980 through 1988 (King County 1989a) . 

The lack of island-to-mainland transportation other than the public ferry system 

is one of the factors limiting industrial growth in the Vashon GWMA. At present, 

approximately half of the land zoned for industrial uses (about 40 acres) is still 

undeveloped. A maximum of 60 acres total is estimated to be adequate for 

manufacturing uses under the current 1986 Vashon Community Plan. Future industrial 

growth will be clustered south and west of the Town of Vashon and near existing 

industrial sites (Plate 1). Given the rural character of the Island and the limited work 

force, no large-scale industrial development is foreseen; future industrial uses will 

generally be for small-scale, light industry. 

The four major commercial sand and gravel extraction sites on the south shore 

of Maury Island and the smaller sites on Vashon-Maury Island will be allowed to 

continue to operate. Long-range plans for the extraction sites are for residential 

(Me)' 1~ 11i1G13 nw.) 
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development at 1 house per 2.5 acres. Gold Beach .on Maury Island is an example of • 

a former gravel pit developed as a residential area. 

5.1.2.3 Agricultural 

The trend among existing farms is to diversify, both to meet local demands and 

to supply specialty markets on the Island and elsewhere. There is strong community . 

support for encouraging farming and preserving agricultural land, as well as interest in 

promoting local consumption of Island produce. This support is reflected in the focus 

of the King County Agriculture Preservation Plan (KCAPP) (Jones, pers. comm. 1989). 

The KCAPP has two parts: (1) a land preservation program and (2) an 

agriculture support program. Under the land preservation program, farmers have the 

option of selling development rights to 800 acres of commercial farmland on the Island 

to King County. Properties which are sold to the County under the land preservation • 

program and are zoned as potential agricultural, thereby ensuring that some farmland 

is preserved. Once the development rights are acquired by the County, the land is re-

zoned as agricultural. King County currently owns development rights to 231 acres of 

agricultural land, 190 acres of which comprise. Wax Orchards (Jones, pers. comm. 1989). 

Rezoning to agricultural upon the request of individuals is also supported. An 

Agricultural District, part of the KCAPP, was established in 1977. The District has 

authority to review and comment on rezone, subdivision, planned unit development, and 

other land use applications to prevent adverse effects on agricultural activities on the 

Island. Food processing plants that are important to agricultural uses will continue to 

be permitted on the Island. Establishment of a permanent farmers' market was 

recommended in the 1986 Vashon Community Plan. 

(May 14, 1QGG nw.} • 
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5.1.2.4 Other 

Another development trend is the establishment and protection of historic sites, 

as recommended in the 1986 Vashon Community Plan. The communities of Burton and 

Dockton have been nominated as historic districts; development guidelines encourage 

maintaining compatibility with historic buildings. The 1986 Vashon Community Plan 

states that a Historic Preservation Officer will review proposals for development to 

evaluate their potential impact on the charac~er of the community. According to Julie 

Koler, King County Historic Preservation Officer, a list of historic sites and potential 

landmarks on the Island was developed after a survey of the Island. The Historic 

Preservation Office is generally consulted by ODES if a proposed development involves 

a site on that list (Koler, pers. comm. 1989). 

5.1.3 Plans, Policies. and Regulations 

Land use activities and development trends evolve within the framework of 

applicable land use policies. In the case of the Vashon GWMA, the most influential 

land use policies are those of King County and of the Island. The 1985 King County 

Comprehensive Plan is the county's long-range, county-wide, comprehensive land use 

plan. The 1986 Vashon Community Plan contains detailed land use, capital 

improvement, and zoning plans. In addition, functional plans, which address location, 

design, and operation of public facilities and services (such as surface-water control and 

sewage disposal), receive policy direction from the King County Comprehensive Plan 

and are coordinated with the 1986 Vashon Community Plan. County and community 

plans, policies, and regulations are presented in the following subsections . 

(~ 14, 1D03 rw.) 
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5.1.3.1 King County 

Community plans, functional plans, and land use regulations at the county level 

are designed to be compatible with the King County Comprehensive Plan, adopted in 

April 1985 (King County Council 1985). Some important features of the 1985 

Comprehensive Plan relevant to the Vashon GWMA. which is considered a rural area, 

are summarized in the following land use goals. 

• Resource lands, maintenance of water quality, management of water 

resources, and identification and protection of ground-water recharge 

areas should be protected on a long-term basis. 

• Commercial and industrial uses in rural activity centers should be 

developed based on evaluation of local business needs and county-wide 

economic development needs. 

• Adequate facilities for growth and development, including sewers, water, 

and solid waste disposal, should be planned and provided. 

• Service levels in rural areas should be sufficient to support rural 

residential densities. 

• Densities in rural areas should be low enough to protect rural character 

and avoid the need for expensive facilities and services, such as public 

sewers, surface-water management, extensive arterial networks, and urban

level fire protection. 

• Public open space in rural areas should be planned for and provided. 

(May 14, 11Kk! nw.) 
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5.1.3.2 Vashon Community Plan and Area Zoning 

The Vashon GWMA falls entirely under the purview of the Vashon Community 

Plan adopted in October 1986 (King County 1986). The 1986 Plan was J;>ased on the 

Vashon/Maury Island Water Resources Study, which was completed in 1983 by J.R. 

Carr/Associates (Carr 1983). The water resources study was prompted largely by a 

recommendation in the 1981 Vashon Community Plan for further research into the 

Island's water resources. Zoning and policies presented in the 1986 Plan reflect the new 

information obtained from Carr (1983). A summary of the goals of the 1986 Plan 

follows: 

• The rural nature of the Island should be preseJVed. 

• The most intensive residential, commercial, and industrial development 

should be restricted to the Town of Vashon and its immediate 

surroundings, where public utility services are available and adequate. 

• Some additional growth should be permitted in the other Island town 

centers, although multi-family residential development should be limited 

to the areas of the Island where public sewage facilities are available and 

adequate. 

• Island water resources should continue to be the sole water-supply source 

in the futUre. 

• Protection of the aquifer is recognized as being of primary importance . 

· (May 14, 1SilQ3 rw.) 
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Commercial and small-scale agriculture should be promoted by compab"ble 

land use designations. 

• Future transportation facilities should provide ·efficient, environmentally 

sound transportation that make new auto facilities less necessary. 

• To protect the quantity of water stored in the Island's aquifers, site 

development in high recharge areas will require site plan approval that 

will stipulate the surface coverage and amount of runoff permitted. 

5.2 SPECIFIC LAND USES AND THEIR EFFECTS ON GROUND WATER 

Specific land use activities have the potential to adversely affect ground-water 

quality in the Vashon GWMA. Figure 5-1 shows the location of the potential point 

• 

sources of contaminants in the Vashon GWMA that are discussed in detail in the • 

following subsections. 

5.2.1 Vashon Island Landfill 

The Vashon Island Landfill is owned by King County and serves as the municipal 

solid waste disposal facility for residents of both Vashon and Maury Islands and for 

private refuse haulers that serve the Island. The discussion below descn"bes Landfill 

operations and their effects on ground water quality. 

5.2.1.1 Description 

The 9.3-acre refuse area of the Landfill is located on a 145-acre site in west

central Vashon Island, primarily in the southwest quarter of Section 36, 123N R2E 

(May 14. 1SIISI3 *1,) • 
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(Figures 5-1 and 5-2). Access to the site is by way of 130th Avenue Southwest (Harper

Owes/Golder 1986): In their report, Harper-Owes (1988) states that historic records 

indicate that disposal at the site may have begun in the early 1900s. The site has been 

active since the early 1950s, but detailed records are unavailable prior to that date. 

Currently, all forms of solid waste as defined in the King County Solid Waste 

Regulations (KCSWR), Title 10, of the King County Code of the Beard of Health, 

· Rules and Regulations No. 8, are accepted at the landfill, with the following exceptions: 

• Liquids, demolition debris, or flammable materials. 

• Dangerous wastes as defined by Ecology under Chapter 173-303 WAC. 

• Hazardous wastes as defined by Federal Law 94-580, RCRA 1976. 

• A monthly inspection is conducted by the SKCHD staff to verify that unacceptable waste 

is not accepted at the landfill. 

-· 

In 1984, 1985, and 1986, the landfill accepted approximately 4,800, 5,500, and 

5,900 tons of refuse, respectively, representing volumes of approximately 16,000, 18,000, 

and 19,600 cubic yards, respectively (Table 5-7). The refuse generation rate is expected 

to increase annually as both population and per-person refuse generation increase 

(Harper-Owes 1988). 

To comply with KCSWR rules and regulations, operations at the Vashon Island 

Landfill required placement of an impermeable cap and liner over the old refuse fill 

area and installation of a leachate collection system. The regulations also required 

installing an aerated lagoon for storing and treating collected leachate. The leachate 

control system; designed by Harper-Owes and approved by King County.DPW, Solid 

(May 14, 11»3 .... , 
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Waste Division, was completed in 1989 with capping and closing of the old fill area. • 

The zone above the liner acts as the current refuse disposal area (Harper-Owes 1988; 

Harding Lawson 1991 ). 

5.2.1.2. Effect on Ground-Water Quality 

Ground-water quality and hydrogeologic studies have been performed at the 

Vashon Island Landfill by R.W. Beck and Associates (1984), Harper-Owes/Golder 

Associates (1986), Harper-Owes Associates (1988), and Harding Lawson Associates 

(1991). SKCHD has been investigating ground water in off-site landfill wells since 1987. 

The consultants' conclusions indicate that the Landfill's leachate has potentially 

impacted ground and spring waters, although the leachate is more dilute than that 

typically found at Pacific Northwest landfills; however, ground-water quality is improving. 

During ongoing monitoring of off-site wells, SKCHD has found no evidence of off-site 

impacts from landfill leachate. The following subsections summarize the results of the 

investigations previously conducted concerning the Vashon Island Landfill. 

Ground-water monitoring wells have been installed for the Vashon Island Landfill 

on-site and off-site. The boring log from the installation of these wells indicate that 

ground water beneath the site occurs in two separate perched zones (referred to as 

"shallow" and "deep" water-bearing zones). Mounding of ground water beneath the 

landfill was reported by Harding Lawson Associates (1991) (Figures 5-3 and 5-4), 

although no explanation of this occurrence was included in the study. According to 
-- --- --

Harding Lawson (1991), the water table in the shallow zone has dropped along the west 

side of the landfill as a result of the landfill closure, and the primary direction of 

ground-water flow is to the west 

(May 14, 1gg:J 111¥.) 
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Approximately 4,000 to 5,000 feet.wesfof the landfill, a steep slope cuts across 

a silt (aquitard)/sand contact layer (Figure 5-5). Spring water seeps out of the contact 

and enters an unnamed creek, eventually discharging into Colvos Passage. The quality . 

· of the spring water as it leaves the site is unknown. Spring water is probably composed 

of water from both water-bearing zones (Harding Lawson 1991). 

Six monitoring wells (4 shallow and 2 deep) and three ground-water seeps (areas 

where spring water flows out through exposed seams of sand) have been periodically 

sampled. The water samples have been submitted to a laboratory to be analyzed for pH, 

specific conductance, total solids, IDS, total suspended solids, chemical oxygen demand 

(COD), total organic carbon, total organic halogens, biological oxygen demand (BOD), 

and dissolved oxygen. Four wells ":ere screened in the shallow zone, and two wells were 

screened in the deep zone. 

• Four monitoring wells (MW-1, MW-3, MW-4, and MW-5S) were sampled 

between 1984 and 1992 by R. W. Beck, Harper-Owes, and Harding Lawson to determine 

the water quality in the shallow water-bearing zone. Contours of specific conductance n 1·( data in _the_shall()\1,' zon~ in~cated a potential leachate plume spreading auf-from the 

~ M --landfill (Beck 1984; Harper-Owes/Golder 1986). The highest specific conductance levels 

11 .. ;: fll I occurred in samples collected from two wells (MW-4 and MW-5) located downgradient 
,.1:..~11. r"• ' / (west) of the landfill (MW-4 and MW-5S) (Harper-Owes/Golder 1986). . 

• 

Harding Lawson's investigation of ground-water in 1991 concluded that 

"downgradient wells are still impacted by leachate, but trends in water quality 

improvement exist" (Harding Lawson 1991). Samples collected from at least one 

down gradient monitoring well screened in the shallow water-bearing zone (Appendix A) 

have exceeded water-quality standards for total coliforms, arsenic, vinyl chloride, 
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methylene chloride, and 1,1,1-trichloroethane (TCA) during one or more sampling 

events since 1986. 

Monitoring Wells MW-2 and MW-5D were sampled between 1984 and 1992 by 

Beck, Harper-Owes, and Harding Lawson to determine the water quality in the deep 

water-bearing zone. Leachate migration was suspected in the deep zone because the 

highest levels of specific conductance were detected in the western downgradient 

perimeter wells (MW-2 and MW-5D) (Beck 1984; Harper-Owes/Golder 1986). Samples 

collected from at least one downgradient monitoring well screened in the deep water

bearing zone (Appendix A) have exceeded water-quality standards for chromium, endrin, 

arsenic, vinyl chloride, methylene chloride, TCA, and lindane during one or more 

sampling events since 1986 (Harding Lawson 1991); COD has also been present in 

MW-SD. 

• 

The capping of the old landfill fill area in 1989 may have caused COD • 

concentrations to decrease in Monitoring Well MW-SD. Harding Lawson (1991) 

concluded that "the trend of dropping COD indicates that vinyl chloride and methylene 

chloride levels may drop also." In addition, Harding Lawson stated that leachate 

generation from the old fill has been inhibited by the cap installed in 1989. 

Beck (1984) and Harper-Owes/Golder (1986) concluded that spring (seep) water 

was affected by leachate migration. Harding Lawson (1991) also suggested the 

possibility of leachate infiltration, based on moderately elevated levels of specific 

conductance, chloride, and COD. 

Eleven off-site wells have been monitored by SKCHD periodically since 

December 1987 (Figure S-6). The ground-water samples were analyzed for volatile and 

semivolatile organic compounds, organochlorine pesticides, and metals (Appendix A) . 

(~ 14. 1WG rw.) • 
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• None of the off-site monitoring wells have exhibited levels above primary drinking water 

standards for the constituents analyzed. The King County Solid Waste Division 

continues to sample four wells and five surface-water sources at and around the Landfill 

on a quarterly basis. It is unknown whether the shallow and deep water-producing zones 

impacted by the Landfill are interconnected with the aquifers utilized for public water

supply wells. 

The Vashon Island Landfill is recorded on Ecology's list of Hazardous Waste 

Investigations and Cleanup Program dated December 1988 a5 a state site undergoing 

long-term monitoring. According to Ecology, the Landfill has apparently affected 

surface-water quality and may also have affected ground-water quality. Ecology's listing 

reports contamination as confirmed, suspected, unknown, potential, true, or false for 

each of 15 contaminant categories. The only contaminants listed as confirmed for the 

Vashon Island Landfill are "metals - other," which refers to metals other than the 

• priority pollutants. The contaminants listed as suspected include priority pollutant 

metals, petroleum products, phenolic compounds, and conventional organic and 

inorganic contaminants (Ecology 1988). 

• 

5.2.2 Fonner NIKE Missile Launch Site 

A former missile launch site is located at the northwest intersection of Southwest 

220th Street and 119th Avenue Southwest, at the present location of Paradise Ridge 

Park (Figure 5-1). ·From 1955 to 1974, NIKE-Ajax and Hercules missiles were deployed 

from the site. A description of the activities formerly conducted at the site and the 

effect of those activities on ground water follows . 

(May 14, 1;aa rw.) 
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5.2.2.1 Description 

According to J. A Maas of the USACE (Maas, pers. comm. 1993), the NIKE site 

was composed of three areas: a family housing area, a missile launch site (Figure 5-7), 

and a control site approximately 1 mile east of the launch site. The fainily housing area 

is now privately owned, the control site was conveyed to the Washington State 

Department of Health and Education in 1976, and the launch site was transferred from 

the United States Department of Defense to the King County Parks Department in 

1976. The launch site has been an equestrian park since 1976. 

Accordi~g;~~a~iro ~s (Shapiro/Applied Geotechnology 1992), diesel 
---- ---- - ----· 

fuel; solvents; paints; anti-corrosion products; ·petroleum, oils, and lubricants; and their 

associated wastes were stored at the missile launch facility. Solvents, anti-corrosion 

products, and paints were deposited into the building drainage system and later washed 

• 

out of the building into a small seepage system. Selected wastes were drummed for off- • 

site disposal. Most fuels were stored in USfs at the launch and control sites. 

Additional information concerning the former NIKE missile launch site provided 

Maas of USACE (Maas, pers. comm. 1993) follows: 

- • The missile magazines were demolished at the launch site. Only the 

former missile assembly building and the caretaker's trailer remain. 

• Asbestos was removed from selected buildings at the launch site (and 

control site) prior to their demolition. 

• The USTs at the launch site (and control site) were removed between 

1988 and 1989. wfJ: ~_; ~ ()S rrJ 
~ h?-~.-.r 1 ll\c ~L--'l--/ --2 r~v- > 
Srrr-e 4..r5C?;-~-vV t , ................ , 

I 
• 



5-18 

• 5.2.2.2 Effect on Ground-Water Quality 

• 

• 

The former NIKE missile launch site was investigated for potential toxic and 

hazardous waste contamination in 1988 and 1992 under the Defense Environmental 

Restoration Program by Shapiro Associates (Shapiro/Science Applications 1988; 

Shapiro/Applied Geotechnology 1992). The findings of the 1988 site investigation are 

as follows: 

• Concentrations of TCA were detected at levels below environmental and 

human health concerns. 

• Concentrations of lead and petroleum hydrocarbons were detected in the 

surficial soils at levels below environmental and human health concerns . 

• Concentrations of chlorobenzene, ethylbenzene, and xylene were detected 

in.the soil at the Paint and Fuel Storage Area at concentrations presenting 

environmental and human health concerns. 

· • Ground-water samples collected from the on-site well did not contain 

VOCs, polychlorinated biphenyls (PCBs), petroleum hydrocarbons, or 

trace metals at concentrations that present a concern for human health or 

the environment. 

The soil at· the Paint and Fuel Storage Area was the focus of the 1992 site 

investigation. The Paint and Fuel Storage Area, located in. the southeast-central portion 

of the facility (Figures 5-7 and 5-8), encompasses 620 square feet of the 66.33-acre 

launch site. The findings of the 1992 site investigation (Appendix B) are as follows: 

{May 14. 1QQ3 rw.) 
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Concentrations of total xylene, trichloroethene (TCE), diesel 6, diesel 2, 

and gasoline above the 1991 Washington State Model Toxics Control Act 

(MTCA) Method. A cleanup levels for soil were identified in samples 

collected from the eastern portion ofthe Paint and Fuel Storage Area 

(Soil Samples S-9, S-14, S-15, S-23, and S-2) (Figure 5-7). 

• The vertical extent of soil contamination at sample locations S-23 and S-24 

has not been defined. 

Contact with ground water is estimated to occur at 20 feet below land surface 

(bls). The ground water in the wells closest to the site (W-7, W-13, W-16, and W-17) 

has not been analyzed for organic constituents. 

5.2.3 On-Site Sewage Systems 

The King County Board of Health (KCBH) rules and regulations governing on

site sewage disposal systems now recognizes on-site wastewater disposal, i.e., septic 

systems, as a long-term wastewater disposal method for areas not served by public water 

service. At present, all of the Island lying outside the Vashon Sewer District LSA in the 

Town of Vashon (Figure 5-9) uses on-site wastewater disposal systems. A description 

of activities involving regulation and monitoring of septic systems and the effects of 

septic systems on ground water are presented below. 

5.2.3.1 Description 

On the Island, minimum lot sizes for unsewered dwellings are based on soil 

texture type per unit of volume of sewage ( 450 gallons per day [gpd]) or whether the lot 

is zoned for a single-family residence (KCBH 1987). The regulations stipulate a 

(May 14, 1003 NV.} 
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• · requirement for a drainfield reserve area. The Island's soil quality, which is generally 

considered fair to poor for septic systems by the federal Soil Conservation Service, 

together with .the results delineated in Carr (1983), resulted in the 1986 zoning 

regulations for septic systems (King County 1986). 

The 1986 regulations require that the maximum housing density in unsewered

areas be no more than 3 houses per acre, provided that more than 30 inches of topsoil 

is present. A 2.5-acre minimum lot is required in unsewered areas with 24 to 30 inches 

of topsoil. Unsewered areas with 20 to 24 inches of topsoil may support no more than 

1 bouse per 5 acres (King County 1986). Minimum lot sizes for unsewered lots in new 

subdivisions are regulated as a function of the texture of the underlying soil (Tables 5-8· 

and 5-9). The type of on-site disposal system permitted on the site then depends on the 

undisturbed original soil depth and the size of the lot (greater or less than 1 acre). 

• 5.2.3.2 Effect on Ground-Water Quality 

• 

SKCHD conducted a sanitary survey of on-site sewage systems in seven coastal 

communities between December 1988 and January 1991 to determine their condition. 

Four communities (Bunker Trail, Cove/Beulah Park, Spring Beach, and Burton) were 

declared "severe public health hazard areas." In addition, three communities (Patten 

Palisades, Paradise Cove, aJ;J.d Quartermaster Harbor) were determined to be "health 

caution areas" (Barrett 1991). Barrett (1992) developed a draft Sewage Facilities Plan 

for the severe public health hazard areas. The SKCHD survey and the sewage facilities 

plan are discussed in more detail in Subsection 6.5.2, On-Site Wastewater Disposal 

(Septic Systems). 

According to the USEP A, septic systems and cesspools are the most frequently 

reported sources of ground-water contamination (Freeze and Cherry 1979). Drainfield 

(Mcry 14, 1QQG rw.J 



' {,. ') 
h.''') ., LA . tV/'; ')'e.~· .,. 

·~ 
} ' ( ' } ' . /v· '• fl'' ·,.. v' .:.,\A'' 

/ Y( ( v,' 

12 5-21 

effluent has been implicated in producing elevated nitrate and phosphate concentrations 

in ground water and can contain pathogenic bacteria and viruses. The aerobic bacteria 

called fecal coliforms is considered the standard indicator parameter for drainfield 

effluent contamination (Lewis 1980) and is evaluated in the data analysis portion of this 

report 

5.2.4 Sludge Applications 

Sludge now known as biosolids, is a by-product of sewage treatment performed 

by sewage facilities. In some cases, the sludge produced may be spread in vegetated 

areas with beneficial effects. How the Vashon Sewage Treatment facility handles its 

sludge and the effect of those sludge applications on ground-water quality are described 

below. 

5.2.4.1 Description 

The Vashon Sewage Treatment facility produces about 10 tons of sludge annually 

(dry weight), which is currently applied at a future silvacultural site on Maury Island. 

The treatment facility currently meets the qualifications for small-quantity producers and 

operates under a site permit issued by SKCHD, for sludge application. 

5.2.4.2 Effect on Ground-Water Quality 

Total coliforms, fecal coliforms, and inorganic compounds (nitrates and metals) are 
' the indicator parameters typically used to detect ground-water contamination by sewage 

waste. Due to the small quantities of sludge produced by the Vashon Sewage Treatment 

facility, extensive ground-water monitoring is not required. However, a site permit is 

required from SKCHD for any land utilization by sludge. The sludge was analyzed by 

Laucks Testing Laboratories of Seattle in December 1987; estimates of fecal strep, fecal 

(t.t.y 14, 1sm rvv.} 
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• coliforms, and total coliforms exceeded 160,000 per 100 milliliters of sludge. The sample 

contained less than 2 percent solid material. Further results of sludge testing are shown 

in Tables 5-10(a) and (b). 

• 

• 

5.2.5 Underground Storage Tanks 

The Ecology listing of USTs reported in Washington (Table 5-11) lists 24 tanks 

in use at commercial locations on the Island; Ecology does not maintain records of 

residential USTs. The following paragraphs descn"be the uses of USTs on the Island and 

associated reported incidents, followed by a description of the effects on ground water 

of spills or leaks from those USTs. 

5.2.5.1 Description 

The majority of reported USTs in the Vashon GWMA are located in or near the 

Town of Vashon, but they are also listed at Burton and at the KING radio tower on 

Maury Island (Figure 5-1). The USTs range in size from less than 500 gallons to 20,000 

gallons and are reported to contain the following substances: diesel fue~ kerosene, 

leaded gasoline, unleaded gasoline, or heating oil. A representative of the Williams 

Heating Oil Company in the Town of Vashon estimates that the Williams company 

serves approximately 700 residential USTs on the Island and that perhaps 50 to 100 

more are served by other suppliers or have been abandoned (Murphy, pers. comm. 

1989). 

In the 1989 records, Ecology found only one report of an incident involving a 

leaking commercial UST on the Island. The incident involved removal of a UST 

containing heating oil from a public elementary school. According to Ecology, site 

evidence indicated that the tank had leaked. A cleanup operation was in progress when 
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the preliminary report was submitted in August 1989, but a final report bad not been .• 

received. 

5.2.5.2 Effect on Ground-Water Quality 

Spills and leaks from USTs can be highly detrimental to ground-water quality, 

and incidents of this nature are not uncommon in urban areas of Washington. The 

Island, however, bas a relatively small population of commercial USTs and bas bad no 

major contamination incidents that Ecology can recall with the exception of the leaking 

UST incident at a public elementary school (1989). As commercial UST owners work 

to comply with federal regulations regarding UST inspection, replacement, and 

abandonment, however, previously unrecognized areas of contamination may be 

discovered. 

Residential USTs are not subject to the same scrutiny as commercial USTs. • 

Residential USTS, however, are just as susceptible to corrosion and leakage as are 

commercial USTs and are, consequently, just as capable of introducing contaminants 

into the ground water. 

5.2.6 Agriculture 

The majority of agricultural land in the Vashon GWMA is located in the interior 

region of Vashon Island, with minor additional acreage and a 55-acre golf course on 

Maury Island (Figure 5-1). A description of the agricultural land uses on the Island is 

presented below, followed by the effects on ground-water quality of agricultural 

operations. 

(May 14, 1lillil3 nw.) • 
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5.2:6.1 Description 

According to the 1986 Vashon Community Plan, a 1976 study found that about 

900 acres of the Island were devoted to agricultural uses, including commercial orchards, 

berry farms, vineyards, nurseries, and ~all commercial ranches. That 1976 study stated 

that the Island had King County's only large commercial cherry and apple orchards and 

produced the county's entire harvest of currants. Also, about one-third of the Island's 

agricultural acreage was devoted to the production of grass and hay. In 1989, at least 

one commercial orchard was still in operation as well as commercial farms of various 

sizes, several horse and cattle ranches, and a few greenhouses (Becker, pers. comm. 

1989). 

5.2.6.2 Effect on Ground-Water Quality 

• There are two areas of concern for ground-water quality when agricultural 

• 

operations are present: (1) fertilizer and pesticide use and (2) animal waste products. 

Fertilizers and pesticides used on crops may present a risk to ground-water quality on 

the Island. Fertilizers can cause elevated nitrate levels in surface and ground waters, 

while pesticides can be toxic at relatively low concentrations in ground water. No 

information regarding fertilizer use on the Island was available in 1989 when this report 

was prepared. 

A 1987 USEP A listing of pesticides used on crops grown on the Island includes 

nine leachable pesticides known to have been used at least occasionally (generic names: 

diuron, fenamiphos, pronamide, simazine, dinoseb, dicamba, chloramben, carbofuran, 

and disulfotan) and an additional. three that may have been used at some time (generic 

names: dalapon, terbacil, and atrazine) (USEP A 1987): The. Cooperative Extension 

Service (CES) in Tacoma provided a slightly different list of herbicides and pesticides 

(May 14.. 1DQ3 nw.) 
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(generic names) commonly used on some of the Island's commercial crops: ronilan, 

carbofuran, dodine, azimphosmethyl, and 2,4-D (Shallow, pers. comm. 1989). According 

to Bill Shear of the CES in Tacoma, the USDA requires permits for spraying restricted 

pesticides, but not for spraying those that are unrestricted (Shallow, pers. comm. 1989). 

( ~.vv{~ Fertilizers and pesticides are applied to the 55-acre Vashon GoH Course on 

) Maury Island; information regarding quantitie_s applied was not received in time to be 

~ ~corporated into this version of the report (Bailey, pers. comm. 1989). Bob Newman 

of the Northwest Division of Ecology recalled one incident in which a truck leaked a 

small quantity of pesticide on the Island, but said that he did not consider it to be a 

major contamination event (B. Newman, pers. comm. 1989). The extent of residential 

pesticide and fertilizer use is not known. 

Manure from farm animals may eventually introduce high nitrate levels into the 

• 

ground water; however, no information is presently available regarding the effects of • 

Island ranching operations on the ground water. Elevated nitrate levels have been 

detected in ground-water samples collected from the Coast Guard well on Point 

Robinson. These elevated nitrate levels may be the result of the historic practice of 

keeping horses in the area where a well is now located (Carr 1983). 

5.2. 7 Sand and Gravel Extraction 

Four major commercial and a number of smaller sand and gravel extraction 

operations are located in the Vashon GWMA. A brief description of the operations and 

their effect on ground water is presented below. 

(May 14, 1003 nw.) • 
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• 5.2.7.1 Description 

Approximately 520 acres are zoned for quarrying and mining along the south 

shore of Maury Island. The four major facilities· operate throughout the year in this 

area Several smaller sites are operated intermittently across the Island. Figure 5-1 

portrays the locations at which extraction operations are conducted. 

The Vashon Sand and Gravel (VSG) plant, the largest extraction operation on 

the Island, has been reported as having on-site a wash plant, a well approximately 500 

feet deep with a 7l/z horsepower pump capable of pumping 35 gallons per minute (gpm), 

·and a settling pond for wastewater (GWAC, pers. comm. 1989). 

5.2.7.2 Effect on Ground-Water Quality 

• Bob Newman of the Northwest Division of Ecology has no recollection of 

• 

contamination aSsociated with sand and gravel extraction on the Island (B. Newman, 

pers. comm. 1989). Only the VSG plant is reported to produce a significant volume of 

wastewater, which is collected in a settling pond. Further details regarding the integrity 

of the settling pond are not currently available. Similarly, the quality of ground water 

in the plant's well is not known. 

5.2.8 Seawater Intrusion 

Because many of the wells operating on the Island are relatively close to the 

shoreline, seawater intrusion into ground-water sources is of concern in the Vashon 

GWMA. Seawater intrusion is first described below, then the results of testing 

conducted to evaluate the intrusion of saltwater into the ground water are presented . 

(May , ... 11il83 N't.) 
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5.2.8.1 Description 

Wells that tap aquifers adjacent to saltwater bodies, such as Puget Sound, may 

become saline if the freshwater/saltwater interface moves inland in response to high 

pumpage of groundwater use. Artificial recharge, freshwater injection wells, and other 

methods have been employed to counter the problem of sea-water intrusion in low-lying 

coastal areas such as Florida (Driscoll 1986). Chloride is used as the indicator 

parameter for sea-water contamination in ground water. 

5.2:8.2 Effect on Ground· Water Quality 

Ground-water samples collected from nine wells on the Island in 1982 &y Carr 

(1983) contained chloride levels above 10 milligrams per liter (mg/L); all of the wells are 

within about 1/2 mile of the shoreline. The wells with higher chloride levels were 

• 

located on the northern end of Vashon Island and on the southeastern portion of Maury • 

Island. Carr (1983) states that these wells may be impacted by seawater intrusion; 

however, the reported chloride levels are substantially lower than the average chloride 

content of seawater, i.e., approximately 19,000 mg/L (Driscoll 1986). 

/ .2D 0 ?rn;rj1, .l5 !CL L I 
5.2.9 Roadside Spraying !I uv -n--UL.e-.4' h-?v-e -L.. ·) 

Vegetation along the roadside is commonly sprayed with herbicides or pesticides, 

or both, to control weed growth, limit the spread of brush and trees, protect newly 

planted beds from disease and insects, or control insects and weeds in specific spots. 

How and·when pesticides or herbicides are applied on the Island is descnbed, followed 

by the effects of roadside spraying on ground water. 

(May 14. 1VD3 rw.) 
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• 5.2.9.1 Description 

• 

• 

The Vashon GWMA is a herbicide moratorium area, meaning that pesticides are 

applied only to the noxious weed tansy ragwort, which is deadly to livestock, (G. 

Newman, pers. comm. 1989). The DPW uses the herbicides Banvel and Garlon 3-A, 

typically combined in a ratio of one quart of Banvel to two quarts of Garlon.3-A to 100 

gallons of water. DPW personnel drive along every public right-of-way on the Island, 

selectively spraying each tansy ragwort plant and its surrounding area to a radial distance 

of approximately 3 feet. The job usually requires 1 to 2 weeks. In July 1989, DPW 

personnel prepared 200 gallons of diluted herbicide 1 work day before beginning to 

spray on the Island. They then sprayed on the Island for 8 days, at the end of which 

time there was an estimated 50 gallons of herbicide remaining in the tank (Easter, pers. 

comm. 1989). 

According to A. Card of the WDNR, WDNR does not currently spray the 

roadside on the 205 acres of land that it manages on the Island. WDNR conducts only 

occasional small-scale herbicide application on this acreage, using either "thin-line" hand

held squirt bottles to spray selected plants or a so-called "cut-and-daub" method, in 

which herbicide is applied by hand to the base of a severed tree limb (Card, pers. comm. 

1989). 

5.2.9.2 Effect on Ground-Water Quality 

Application of herbicides and pesticides for roadside plant control can threaten 

ground-water quality in two principal ways. First, chemicals may be transported by 

storm-water runoff into areas of high aquifer recharge. Second, chemicals may percolate 

into shallow aquifers through fissures or dry and sandy soils. The exposed clay-rich till 

(May 14, 1al3 !W.) 



5-29 

along the roadside on the Island, however, may absorb some of the chemicals before • 

they reach ground water. 

No. incidents of contamination from roadside spraying have been reported to 

Ecology. As discussed in Section 5.26.2, Agricultural Effects on Ground-Water Quality, 

a small pesticide leak from a truck was recorded in Ecology's records, but no other 

pesticide- or herbicide-related incidents are on record (B. Newman, pers. comm. 1989). 

5.2.10 Hazardous Materials 

The term "hazardous material" refers to "hazardous waste" as well as to 

"hazardous substances," both of which are generally defined as materials that pose a 

substantial present or potential threat to human health or the environment. These 

include both hazardous wastes generated by commercial operations and hazardous 

materials used in residential households. The following paragraphs descnbe the 

hazardous materials on the Island and their effect on ground-water quality. 

5.2.10.1 Description 

Importation of hazardous materials to the Island is regulated by the Washington 

State Ferry Service (WSFS), which provides the only access to the Island. Hazardous 

materials are required to be shipped aboard ferries that are not carrying passengers and 

that dock at Fauntleroy, where special ferry runs can be set up to accommodate 

hazardous loads. The WSFS has no authority to search enclosed vehicles and operates 

under the assumption that shipping papers prepared by companies correctly descnbe the 

hazardous materials being transported. The WSFS can request that the Washington 

State Patrol inspect shipments of hazardous materials (Baird, pers. comm. 1989). 

(May 14, 1gga rw.) 
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Under a new King County program, county residents can dispose of household 

hazardous wastes, such as paint thinners and solvents, at the King County Wastemobile. 

The Wastemobile is a disposal ·truck that travels around King County accepting 

household hazardous waste from County residents at no charge. The Wastemobile 

which began waste collection on the Island in mid-1989,did not return to the Island until 

.1990. King County is hoping to add another Wastemobile to the program in order to 

reduce the waiting time for waste disposal (King County, pers. comm. 1989). 

The USEP A and Ecology maintain records of hazardous waste sites and 

generators, both active and inactive. According to the USEPA listing of March 31, 1989, 

there are no CERCLA or Superfund sites on the Island (USEPA 1989). The only 

Island site included on the Ecology list of State Hazardous Waste Investigations and 

Cleanup dated September 12, 1989 is the Vashon Island Landfill; on the list. the Landfill 

is characterized as undergoing long-term monitoring after completion of cleanup 

• (Ecology 1989). 

• 

The USEP NEcology list of Hazardous/Dangerous Waste Notifiers dated 

January 13, 1989 includes seven Island businesses (USEPA 1989). Three Island 

businesses-- Sandy Beach-Maury Island, Natural Products Co., and Dilworth Drum -

are small-quantity generators producing less than the regulated amount of hazardous 

waste each year (220 lbs); two businesses -- Joy's Village Cleaners and K-2 Ski 

Manufacturing Corporation -- produce 220 to 2,200 pounds annually; one business -

Metro-Oberpark Park-and-Ride-- produces more than 2,200 pounds annually; and one 

business -- Island Industries, Inc. -- no longer produces hazardous waste, but is still in 

business ilt the same location . 

(May 14, 1QQ3 rw.) 
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5.2.10.2 Effect on Ground-Water Quality 

Only a few incidents involving hazardous materials in the Vashon GWMA have 

been reported. Bob Newman of the Northwest Division of Ecology recalls that a drum 

of flammable solvent was removed from a roadside 5everal years ago by Ecology (B. 

Newman, pers. comm .. 1989). According to SKCHD (1990), the drum of flammable 

solvent was from the Stoltz property, which is used as a junkyard and is located adjacent 

to the Vashon Island Landfill. Ecology was also responsible for disassembling an illegal 

drug lab at the southern end of Vashon Island and removing stockpiled materials. 

Neither incident resulted in apparent contamination. According to Newman, the Island 

Springs Tofu plant at one time discharged wastes to the ground, but has since ceased 

that practice; nosignificantcontaminationresulted (B. Newman, pers. comm. 1989). No 

spills have been reported at the K-2 Ski Manufacturing Corporation or Pacific Research 

plants (B. Newman, pers. comm. 1989). According to Island residents, however, 

• 

fiberglass from the K-2 Ski Manufacturing plant has been used as mulch on the Island • 

(SKCHD 1990). 

5.2.11 ASARCO Smelter 

The ASARCO smelter and other Closed smelters on the mainland may have 

contributed to elevated contaminant levels reportedly found in soil sampled collected 

from the southern portions of the Island. Information concerning the . suspected 

contamination and its effect on ground-water are described below. 

5.2.11.1 Description 

Airborne particulate material from the ASARCO smelter and other closed 

smelters in Ruston, Washington located on the mainland southeast of the Vashon 

(May 14, 1CIQ3 NV.) • 



• GWMA, may have been carried over the Island when the wind blew from the east over 

the operating smelters. The ASARCO smelter, no\v a CERCLA site, is one of the 

suspected sources of elevated arsenic, cadmium, and lead levels reportedly found in soil 

samples taken at several locations near the southern ends of the Island (Carr 1983; 

SKCHD 1984). 

5.2.11.2 Effect on Ground-Water Quality 

In Carr (1983), water samples from 10 springs and streams were analyzed for 

arsenic, cadmium, and lead. All values were below the laboratory detection limit. 

Samples collected below the Vashon Island Landfill were also below the limits of 

detection. Carr (1983) stated that the metals had been retained by the soil and were 

effectively prevented from infiltrating to the ground water (Carr 1983). ~. ·· 

• A 1982 through 1984 study of heavy metals in honey bees in the Puget Sound 

. r ./.area found arsenic concentrations as high as 18 to 20 parts per million (ppm) in bee 
(%1M o-'f.,.-.. ' 

1 
,: I I colonies near the southern ends of the Island, compared to background levels of 0.1 to 

1 . i• ,, 
<t S "-'J- •Jwl ppm in bees on Whidbey Island. The supervisor of the study concluded that the 

( 

• 

arsenic taken up by the bees was primarily airborne (Bromenshenk, pers. comm. 1989). 

In 1984, DOH (formerly the Department of Social and Health Services) 

conducted a study of unprotected drinking water sources to determine whether arsenic, 

cadmium, and lead were present, and, if so, whether their presence constituted a health 

risk. Of the 50 wells, springs, and surface~water sources sampled for the study, 20 wells, 

11 springs, and 2 surface-water sources were located on the Island. The DOH . 

concluded that arsenic, cadmium, and lead were not present at significant levels in the 

unprotected drinking water sources utilized in the study . 

{fMy 14, 1SJG3 rav.) 
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The RustonNashon Arsenic Exposure Pathways Study, prepared by the • 

University of Washington under contract with Ecology (University of Washington 1987), 

was aimed at determining the pathways by which humans are exposed to arsenic and the 

daily arsenic intake of the population living in the vicinity' of the copper smelter in · 

Ruston, Washington. Households in Ruston and on the Island participated in the study, 

which involved urine and hair sampling and measurement for environmental 

concentrations of arsenic. Drinking water was sampled in all of the study areas. The 

final report, issued in March 1987, concluded that the highest concentrations of arsenic 

were found near the smelter, even though it was closed; demolition activities were 

thought to be responsible for elevated levels of airborne arsenic. Arsenic concentrations 

in drinking water samples collected in the study area were lower than state and federal 

minimum standards and were comparable to concentrations reported from other areas 

· in Puget Sound. 

~ , .. , 1Q03 nw.) 
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• 6.0 WATER APPLICATIONS 

Chapter 6.0 discusses water applications on the Island in terms of demand, 

services, rights, and uses. The systems which handle storm water for the Island are also 

described. Each section below discusses a separate area of concern. 

6.1 WATER DEMt\ND 

Future water demand is generally predicted using demographic projections and 

reasonable values for per-person or per-household daily consumption. Figures for future 

water demand are then compared to the calculated production capacity of the aquifer( s) 

to evaluate adequacy of the supply relative to the demand. 

6.1.1 Demographic Projections for the Vashon GWMA 

• Population forecasts for the Vashon GWMA vary considerably . .AJ; enumerated 

• 

in Subsection 5.1.2.1, Residential Development Trends, the PSCOG predicts a 16 

percent increase in population on the Island during the years 1980 to 2000 (Table S-3). 

The 1988 AGR (Table 5-4) predicts population growth of 46 percent during the same 

20-year period. Using these figures, projected water demand can be estimated as 

follows. 

6.1.2 Projected Water Demand in the Vashon GWMA 

Projected water demand in the Vashon GWMA has been calculated using a per

person consumption value of 120 gpd and both· the PSCOG and AGR population 

forecasts (Tables 6-1 and 6-2, respectively). Calculations using PSCOG figures yield a 

value of over 1 million gallons for daily water demand for the. entire Island by the year 

1990, which translates into an annual demand of 366 million gallons. Calculations using 

(May 14, 1Q83 rw,) 
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the higher AGR forecasts yield a value of about 474 Mgpy for 1990. ·The AGR • 

projections forecast an annual demand that is approximately 29.5 percent higher than 

the PSCOG projections. 

6.1.3 Aaulfer Recharge and Capacity 

The ability of the Island to meet projected water demands depends largely on the 

supply available from the Principal and Deep Aquifers. The recharge of the Principal 

and Deep Aquifers was calculated in Carr (1983). The recharge of the Principal Aquifer 

· was estimated to be approximately 8.90 million gallons per day (Mgpd), and that of the 

Deep Aquifer was estimated to be between 1. 73 and 3.46 Mgpd. · Far greater uncertainty 

is assoCiated with estimates for the Deep Aquifer than the Principal Aquifer. Based on 

the Carr recharge data, the production capacity of the Principal Aquifer was evaluated . 

Carr (1983) comments that an estimated 45 percent of recharge occurs in high 

recharge areas, which represent about 25 percent of the land surface area. Not all the . 

water in the aquifer is available for withdrawa~ however; Carr (1983) estimates a total 

water productivity from the Principal Aquifer of about 578 Mgpy. This figure takes into 

consideration the effects on production of drought and inefficient withdrawal. Similar 

calculations for the Deep Aquifer have not been performed. A discussion of the 

reassessment of potential recharge areas is included in Chapter 8.0, Hydrogeology. 

6.2 WATER SERVICE 

The 1986 Vashon Community Plan (King County 1986) establishes the entire 

Vashon GWMA as a Water Service Area, an area in which public water service is 

permitted. Under this classification, no portions of the Vashon GWMA are restricted 

(t.t.y t4, tCIO:J rw.) 
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• to private water systems. As used in the 1986 Plan, "public '\!{ater· service" includes 

Group A and B water systems, both publicly and privately owned. 

The only publicly owned water purveyor on the Island is King County Water 

District No. 19, but five privately owned Group A purveyors operate to meet additional 

water demands. The following discussion of the Group A (formerly Class 1) water 

purveyors is based largely ori information contained in the Vashon Coordinated Water 

System Plan (Horton Dennis 1991). Tables 6-3 and 6-4 list available information 

regarding the seven major water purveyors on the Island; all are Group A systems. 

Figure 6-1 illustrates the areas of distribution, source!), and storage facilities of the seven 

major water purveyors on the Island. The following subsections discuss each purveyor. 

6.2.1 King County Water District No. 19 

• King County Water District No. 19 is the only public water system in the Vashon 

• 

GWMA. Established in 1925, the District has over 1,000 connections and is the largest 

water system on the Island. The District's service area covers approximately 6 square 

miles in east-central Vashon Island (Figure 6-1); consumers range from single-family 

houses in low-density residential areas to commercial and industrial concerns. 

The District obtains water from two plants. Plant No. 1 uses a surface-water 

source and is located on BeallBeam Creek. The supply averages 200 gpm and continues 

during dry months because ground-water flows out through seep!>, the exposed seams of· 

sand in the walls of the stream valley. 

Plant No. 2 uses a surface-water source, a developed spring, and a well. Water 

from Ellis Creek provides approximately 235 gpm, and the nearby developed spring 

provides approximately 50 gpm. Well No. 1 is located in the Town of Vashon, near the 

(M8y 1 .. 1G03 ,.,..) 
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intersection of 103rd Avenue Southwest and Southwest 176th Street, in the water storage • 

tank area. The well is 670 feet deep and yields an average of 150 gpm. An additional 

deep well located adjacent to Well No. 1 was completed in 1990. It should provide the 

same amount of water as Well No. 1 and will be used as a backup source. 

The District has a total storage capacity of approximately 1. 725 million gallons 

distnbuted between two pressure zones. Storage facilities for Pressure Zone 1 consist 

of two tanks with a combined capacity of 1.625 million gallons. These tanks serve 704 

connections. The storage facility for Pressure Zone 2 is a 100,000-gallon reservoir 

located on Southwest 216th Street near its intersection with 99th Avenue Southwest. 

The reservoir serves approximately 260 connections. Storage facilities for the two 

pressure zones are interconnected~ 

6.2.2 Heights Water Association 

· The Heights Water Association (HWA) is a private, nonprofit corporation that 

serves the north end of Vashon Island (Figure 6-1 ). The HW A maintains approximately 

455 connections, most of which are private homes, but which also include the Vashon 

Nursing Home, the WSFS facilities, and the Vashon Elementary School. The HWA is 

not currently accepting new water-share applications. 

The HW A obtains water from springs and wells located in the northeast quarter 

of Section 18, Township 23N, Range 3E, where the HWA holds water rights to 

approximately 17 acres. Two unnamed springs at the base of a steep ravine yield an 

average of 150 gpm; two wells located on higher ground west of the springs supply about 

125 gpm. 

(May 1<4, 1g;:J rw.) 
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The HWA has a total storage capacity of approximately 330,000 gallons in five 

covered storage reservoirs. Four of the reservoirs are interconnected and supply the 

majority of the system; the fifth reservoir, at the south end of the system, provides 

supplemental storage. An additional 40,000 gallons of storage capacity is provided by 

collection basins located at the spring source; however, this water is not available by 

gravity fiow. The south end of the HW A system is interconnected with King County 

Water District No. 19; this connection can be opened manually in the event ofan 

emergency. 

· 6.2.3 Westside Water Association 

The Westside Water Association (WW A) is a nonprofit cooperative serving an 

area of approximately 2 square miles in northwest Vashon Island near Fern Cove 

(Figure 6-1). The WWA has approximately 210 metered connections, all of which are 

• private, with five future connection rights sold. 

• 

The WWA maintains a 40-acre watershed area in Cedarhurst Canyon (also 

known as Shinglemill Creek Canyon or Needle Creek Canyon), one of the Island's 

largest drainage basins. The WW A obtains about 180 gpm from a number of artesian. 

well points located in the walls of the canyon. The WW A has a total storage capacity 

of about 253,000 gallons in two aboveground tanks. 

6.2.4 Burton Water Company 

The Burton Water Company (BWC) is a private company serving the Burton 

Peninsula and the surrounding area (Figure 6-1 ). A majority of the estimated 350 BWC 

customers are private homes, but the BWC also serves a small neighborhood center and 

an elementary school. 

(May 14, 1GO:J RIV.) 
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The BWC obtains water from a combination of wells and well points which • 

extend to about 18 feet bls on a 5-acre plot near_ the intersection of Southwest 232rd 

Street and 115th Avenue Southwest. Production varies with rainfall, averaging between 

125 and 150 gpm during the drier summer months. Runoff to Puget Sound during the 

winter months is significant. 

The BWC has a total storage capacity of approximately 170,000 gallons. Storage 

facilities include three tanks, all located at the supply site. Four pumps are used to 

transfer water from the wells and well points to the tanks during peak-demand periods; 

during winter, the pumps are used only occasionally. 

6.2.5 Dockton Water Association 

The Dockton Water Association (DWA) is a nonprofit association serving 245 

customers on the southern portion of Maury Island (Figure 6-1); all but one of the • 

customers is residential. An additional 71 reserve memberships entitle landowners to 

-service at an unspecified future date." 

The DWA obtains water from two springs-- Park and Hake Springs-- and one 

well-- Sandy Shores-- in the service area. Park Spring, located across Portage-Dockton 

Road from the Dockton-King County Park in the village of Dockton, yields an average 

of 100 gpm and is collected from well points scattered over 10 acres of watershed. It 

has been estimated that up to 50 gpm of additional water may be available from this 

source if additional well points were added and existing points redeveloped. 

The Hake Spring, located on a 25-acre site abutting Southwest 268th Street 

southwest of Dockton, yields 30 to 40 gpm. The spring is intercepted by plastic pipe 

before reaching the surface and partially diverted to a DWA storage unit. 

(May 14, 1QQG rev.) • 
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The Sandy Shores well, located on 94th Avenue Southwest south of Dockton, is 

415 feet deep. Although the bottom of the well appears to be below sea level, the static 

water level is above sea level. The well is capable of producing 100 gpm with no more 

than 10 feet of drawdown. 

The DWA has a total storage capacity of approximately 381,000 gallons 

distributed between two pressure zones. Storage facilities for the lower pressure zone, 

supplied with water from the springs, consist of three ground-level concrete tanks with 

a combined capacity of 65,000 gallons. Storage facilities for the upper pressure zone, 

supplied with water from the Sandy Shores well and from lower-level reservoirs, consist 

of two concrete standpipe tanks with a combined capacity of 316,000 gallons. Storage 

facilities for the two pressure zones are interconnected. 

6.2.6 Gold Beach Water System 

The Gold Beach Water System (GBWS) is a privately owned and operated 

system serving 109 homes in the community of Gold Beach on the southeast shore of 

Maury Island (Figure 6-1) The GBWS obtains water from two wells, each about 110 

feet deep, located on the northern edge of the Gold Beach community. The wells have 

a combined yield of about 250 gpm. The GBWS has a total storage capacity of about 

85,000 gallons, with 50,000 gallons available in a lower pressure zone and 35,000 gallons 

in an upper pressure zone. The two zones are interconnected. 

6.2.7 Maury Mutual Water Company 

The MMWC is a privately owned cooperative that supplies 89 single-family 

· homes and one commercial connection on the northern end of Maury Island (Figure 6-

1). The MMWC is not currently accepting new memberships into the cooperative . 
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The MMWC obtains water from eight shallow-driven well points and two springs • 

located on northern Maury Island near Southwest 232nd Street and 59th Avenue 

Southwest. These sources yield a total of about 35 gpm. The MMWC has a total 

storage capacity of about 130,000 gallons. A mid-system facility provides about 58,000 

gallons of storage, and two upper-level reservoirs provide a combined capacity of 72,000 

gallons. 

6.2.8 Other Water Systems 

The seven systems discussed so far represent only the major water purveyors in 

the Vashon GWMA. More than 100 Group A (formerly Class 2) and B public water 

systems also operate on the Island (Figure 6-2). In addition, private wells provide water 

to a considerable number of houses and to several businesses across the Island. The 

exact number of private wells on the Island is not known. SKCHD obtained copies from 

Ecology of approximately 280 well logs for public and private wells on the Island. In • 

most cases, it was not possible to distinguish between logs of public and private wells 

without prior knowledge. 

6.3 WATER RIGHTS 

The 1986 Vashon Community Plan establishes that development of new public 

water sources may occur only if it can be demonstrated that such development will not 

adversely affect existing water supplies. To ensure this, Ecology requires that a water 

right be obtained if more than 5,000 gallons of water are to be withdrawn from the new 

water source per day, if the source is to serve five or more houses (approximately the 

equivalent of 5,000 gpd), or if more than 1/2 acre of land is to be irrigated (King County 

1986). 

(May 14, 11iK13 rw.) • 
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Ecology: maintains water right records for the entire state. The listing of water 

entities holding a water right includes the names of permit holders, sources of water, 

places of use, purposes for which the water will be used, permitted instantaneous 

withdrawal rates, and permitted annual withdrawal quantities. The Ecology listing of 

existing water right holders includes several hundred Island water right permit holders~ 

Table 6-3 lists the instantaneous withdrawal rates and annual withdrawal quantities 

permitted for five of the seven major water purveyors discussed in Section 6.2, Water 

Service. The BWC and GBWS were not listed by name in the Ecology water right 

listing. The BWC, however, holds a water right which allows 200 gpm (Lasby, pers. 

comm. 1991). 

6.4 WATER USE 

For business purposes, commercial water systems maintain records of the amount 

• of water withdrawn from Island sources and the quantity sold to customers during 

established time periods. Owners of private wells have no such motivation for 

• 

· maintaining similar records, and information regarding actual withdrawal quantities is 

less readily accessible. 

Figures for the amount of water withdrawn annually from Island sources by five 

of the major water purveyors are presented in Table 6-3. These figures were reported 

by representatives of the purveyors and represent the actual or estimated amounts of 

water withdrawn by the purveyor during the period listed. 

Table 6-3 permits comparison of permitted water withdrawal quantities and actual 

water withdrawal figures for these purveyors. It appears from this preliminary 

comparison that reported withdrawal quantities do· not necessarily reflect permitted 

withdrawal quantities . 

(May 14. 1G;3 111'1.) 
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6.5 WASTEWATER DISPOSAL 

A portion of the Town of Vashon lies within the Vashon Sewer District LSA and 

is served by the Vashon Sewer District, but the remainder of the Island relies on on-site 

wastewater disposal systems, primarily septic systems. The following subsections provide 

a detailed discussion of these two major methods of wastewater disposal on the Island. 

6.5.1 Vashon Sewer District 

The Vashon Sewer District LSA, established under the 1986 Vashon Community 

Plan, covers approximately 405 acres (about 0.63 square miles) in the Town of Vashon 

(Figure 5-9); of the 405 acres, approximately 180 acres remained undeveloped in 1980. 

Full development of the entire LSA would raise the population to an estimated three 

times the design capacity of the Vashon Sewer District's treatment plant. 

The Vashon Sewer District has been operating since 1955 and underwent major 

improvements. during 1974 and 1975. It was estimated that the district was serving 

approximately 600 people in 1979. This figure was obtained by dividing the amount of 

wastewater reaching the treatment plant by the estimated amount of wastewater (in 

gallons) produced per day per connection (gpdpc); a value of 250 gpdpc is commonly 

used (Ames, pers. comm. 1989). The number of connections can be converted to an 

equivalent number of people by using the average housing figure of 25 people per 

residence or per connection (PSCOG 1988). 

In 1986, the treatment plant reportedly had the capacity to serve the equivalent 

of 1,375 people. August 1989 figures indicate that the District is serving the equivalent 

of about 560 people. This figure was obtained by dividing the average total daily inflow 

to the treatment plant of 56,000 gallons by a reasonable estimate of wastewater 

{tMf 14. 101Xt rw.) 
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production (250 gpdpc) and converting the resulting figure of 224 connections to 560 

people using 2.5 people per connection. 

In actuality, the conversion from wastewater production to number of people 

served is not completely straightforward The District serves the K-2 Ski Manufacturing 

plant and the Vashon Nursing Home, which combine to produce almost half the 

wastewater reaching the treatment plant; in August 1989, the K-2 Ski Manufacturing 

plant produced over 30 percent of the effluent reaching the treatment plant, while the 

Vashon Nursing Home contributed 12.5 percent. If the contribution of these two 

facilities is excluded, the District can be said to serve an estimated 128 connections, or 

about 320 people. A number of the connections are small businesses and apartments, 

however, both of which typically account for fewer than 2.5 people (Ames, pers. comm. 

1989). The actual number of connections is 332, of which 216 are residential and 116 

are commercial . 

The amount of wastewater reaching the treatment plant during wet months is 

reportedly far in excess of the amount of water distributed by King County Water 

District No. 19. This observation prompted extensive testing of the sewer and storm

water drainage systems, eventually leading to the conclusion that storm-related 

inilltrating moisture enters the sewer system through numerous leaking joints between 

sections of sewer pipe. This occurs most readily during winter when the water table is 

high. Conversely, it is possible that wastewater may leak from the pipes and inilltrate 

the surrounding soil during dry seasons when the water table is low (Ames, pers. comm. 

1989) . 

(W., 14. tSIG:I rev.) 
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6.5.2 On-Site Sewage Systems (Septic Systems) 

On·site wastewater disposal, primarily in the form of septic systems, is recognized 

in the Vashon Community Plan (King County 1986) as a permanent solution to 

wastewater disposal outside the Vashon Sewer District LSA Since the LSA covers Jess 

than 1 square mile of the Vashon GWMA, the majority of the Vashon GWMA's 

population relies on septic systems for wastewater disposal. Although septic systems and 

cesspools are the most frequently reported sources of ground-water contamination 

(Freeze and Cherry 1979), modem systems are generally designed to filter wastewater 

extensively so that it may act as a beneficial source of ground-water recharge. 

A sewage facilities investigation was initiated by SKCHD in December 1988 to 

evaluate the incidence of septic system failure in beachfront areas and in selected 

drainage basins on the Island. The study was used to determine whether communities 

• 

as a whole would need to update or redesign their treatment systems. The sewage • 

systems were categorized as functioning, failing, or prefailing. The areas surveyed were 

selected based on complaints to and knowledge by SKCHD of failing systems. Septic 

system failures reported to SKCHD from 1987 to 1988, prior to the survey, are shown 

in Figure 5-9. The methodology and results of the Sewage Facilities Plan study 

(PEl/Barrett 1992, now Barrett) initiated as a result of the septic system survey's findings 

are summarized below. 

Septic tanks were given a visual inspection to check if raw sewage or sewage 

effluent was surfacing from the ground or if sewage effluent was discharging to surface 

waters. If raw sewage was observed on the ground surface or discharging to surface 

waters, fluorescein dye was injected into the tank. If the fluorescein dye was observed 

where the sewage surfaced, then the tank failed the test. Bacteriological samples of 

water and/or sediment were collected at select sites that were suspected as failing. The 

(May 14, 1SISI3 rw.) • 
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• system failed if bacterial levels exceeded regulatory standards. H the system did not fail, 

but heavy lush grass growth over the drainfield, slowly draining plumbing fixtures, a high 

seasonal water table, or significant construction over the drainfield area was observed, · 

the system was designated as "prefailing." 

• 

• 

Areas with 75 percent or more sewage system failures and prefailures were 

identified as "severe public health hazard areas." Test results from the septic system 

study are included in Table 6-5. Five communities on the Island have been declared 

"severe public health hazard areas" (Figure 6-3): (1) Cove (northwest Vashon Island), 

(2) Beulah Park (northwest Vashon Island), Spring Beach (southwest Vashon Island), 

Bunker Trail (north Vashon Island), and Burton (southeast-central Vashon Island) 

(PEIJBarrett 1992). All of the existing homes at Spring Beach are connected to a 

cominon gravity pipe which discharges into Puget Sound at low tide without any 

treatment. 

H the sewage systems for a community had a 25 to 50 percent failure and 

prefailure rate, then the community was designated as a "health caution area." Three 

communities on the Island have been declared "health caution areas" (Figure 6-3): 

(1) Patten Palisades (north Vashon Island), (2) Paradise Cove (southwest Vashon 

Island), and (3) Quartermaster Harbor (southeast-central Vashon Island). 

All or a portion of each of the five severe public health hazard areas are included 

within the following four sensitive land use areas: (1) Class m landslide hazard areas 

(except Burton and Beulah Parks), (2) Class m seismic hazard areas, (3) erosion hazard 

areas, and (4) tidal wetlands. Population in the five hazard communities totals 374. 

The sewage discharges near the shore that occur now in the health hazard areas 

pose little risk to Island potable water supplies (PEI/Barrett 1992). However, areas 

(M.y 14, 1;m rw.) 
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available for new community drainfields most likely will not be near the shoreline; 

therefore, ground-water supplies on the Island could be affected by future septic system 

failures. 

The Sewage Facilities Plan by PEl/Barrett Consulting Group (1992) evaluates the 

types of sewer systems that may "be feasible for the Island. The following 

recommendations were included in the plan: 

• Sewer service may be extended only with a LSA and operated by a public 

agency, although boundary adjustments would need to be made to extend 

the LSA. 

.. Community sewer services are recommended, and they need not be in an 

LSA. The problems encountered with designing these systems include not 

enough to a limited area on the building lot for a drainfield, a slope that 

is greater than 40 percent, or the lot's being on the waterfront A variety 

of collection, treatment, disposal, and transfer systems have been designed . 

·as "alternatives." 

• Repairs to the existing sewage systems are not feasible; some form of 

community sewer system is the only "reasonable" solution. 

PEl/Barrett (1992) recommends several community system alternatives for sewage 

collection, treatment, and disposal. The systems most feasible for each community are 

outlined below: 

Collection Alternatives 

~/ Gravity Sewers 

~· T ~5/, ----..., 1 Vi~ - <;. ,.... LJ>v 1 .J 

- Spring Beach, Burton 

(May 14, 1QD3 nw.) 
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Vacuum System 
Grinder Pumps 
Solids Handling Pumps 
Holding Tanks 
S1EP System 

Treatment Alternatives 

Package Plant 
Recirculating Sand Filter 

Solar Aquatics 
Constructed Wetlands 
Tertiary Plant 

Disposal Alternatives 

Outfall to Puget Sound 

Drainfield Pump to 
Vashon Sewer District 
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- Beulah Park/Cove, Bunker Trail, Greater Burton 
- Beulah Park/Cove, Bunker Trail 
- Beulah Park/Cove, Bunker Trail, Burton 
- Spring Beach 
- Beulah Park/Cove, Burton 

- Spring Beach, Beulah Park/Cove, Bunker Trail 
- Spring Beach, Beulah Park/Cove, Bunker Trail, 

Burton 
-Burton 
-Burton 
-Burton 

- Spring Beach, Beulah Park/Cove, Bunker Trail, 
Burton 

- Beulah Park/Cove, Bunker Trail, Burton 

SKCHD, under WDOH guidance, and the Department of Ecology regulate 

treatment and disposal of wastewater. Septic systems must incorporate these regulations 

into their designs. The Burton area on Quartermaster Harbor will need special 

consideration in septic system design because at least 95 percent removal of BOD is 
. ,· 

required, and effluent BOD concentrations must be less than 10 mg/L to discharge to 

Quartermaster Harbor. Nutrient levels of nitrogen and phosphorus will need to be 

monitored and controlled. 

6.6 STORM-WATER SYSTEMS 

Many natural storin-water drainage systems in the Vashon GWMA contribute to 

the flow of storm-water runoff into Puget Sound (Morgan, pers. comm. 1991). In 

addition, several man-made storm-water systems direct storm-water runoff on the Island . 

<M-Y 14, 1SI83 rav.) 
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The DPW Roads Division regulates storm-water management in the Vashon GWMA. • 

Storm water is collected at and transported from various locations on the Island. The 

man-made systems serving the Town of Vashon and the communities of Burton, Sandy 

Shores, Gold Beach, Dockton, and North Vashon are· descnbed in this section. 

Two systems operate to collect and remrnie storm water in the Town of Vashon: 

one along Main Street and one for the remainder of the town. Storm water on Main 

Street is captured in storm drains and travels enclosed to the eastern end of Southwest 

171st Street, where it empties into a canyon and flows to the Sound. Storm water 

. captured elsewhere in the town travels enclosed via tOOth Avenue Southwest and 

Southwest 176th Street to Cedarhurst Canyon, where it emerges and flows into Colvos 

Passage (Figure 2-1) (Morgan, pers. comm. 1989). 

Three systems regulate storm-water flow in the Burton area. One system runs 

south from Vashon Island Highway to about Southwest 238th Street, where it flows into • 

Quartermaster Harbor. Another system consists of three storm-water catch basins which 

run south along the Vashon Highway from the intersection of Southwest 240th Street 

to Quartermaster Harbor. The third system begins at Inspiration Point, has collector 

systems on Southwest 240th Street and 115th Avenue Southwest, and discharges into 

Quartermaster Harbor (Morgan, pers. comm. 1991). 

In the Sandy Shores area, storm water flows from the upper Sandy Shores area 

to 94th Avenue Southwest to Southwest 275th Street, then into Puget Sound. At Gold 

Beach, storm water flows into a collector system at the top of 75th Avenue Southwest, 

then southeast down Gold Beach Drive into Puget Sound. In Dockton, storm water is 

collected at Vashon Highway and flows west down a county easement (261st Street), 

then east on Dockton Road Southwest where it crosses to the north at Dockton Park 

and flows into Quartermaster Harbor. At the north end of Vashon, near Cunliffe Road 

(May 14, 15183 reov.) • 
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• Southwest, storm water flows north on Vashon Highway Southwest into Puget Sound. 

• 

• 

On 103rd Avenue Southwest, a dozen eatch basins run north from Southwest l16th 

Street to the ferry dock . 

(May 1•. 1GD3 rw.) 



7.0 GROUND-WATER POLICIES 

The following chapter summarizes ground-water policies relevant to the Vashon 

GWMA. Ground-water policies for Washington state are presented first, followed by 

· specific policies for King County. and the Island. 

7.1 WASHINGTON STATE 

In October,l990 the State adopted Chapter 173-200 WAC Water Quality 

Standards for Ground Waters of the State of Washington that established statewide 

ground-water quality goals, defined criteria to measure water quality, and complied with 

the Water Pollution Control Act of Washington (Chapter 90.48 RCW). The standards 

were developed by Ecology's Water Quality Program with the assistance of a 20-person 

citizens' advisory committee and an internal Ecology work group. Ecology's authority 

to develop the standards is granted by the Water Pollution Control Act. 

The standards protect all ground waters of the state to drinking water standards 

using the most stringent criteria that exist The standards establish an enforcement 

capability by instituting minimum standards for ground-water quality against which 

changes in quality can be measured; the goal of the standards is "no net increase" in 

ground-water contamination. The point of compliance with the standards is "everywhere . 

in the ground water below the site." Ecology is the enforcement agency. 

The standards require new businesses to maintain the existing ground-water 

quality within the boundaries of their sites (Stern, pers. comm. undated). No addition 

of contaminants to the ground water is permitted, even if the ground water is already 

contaminated. Similarly, existing businesses are not allowed to degrade the ground 

water at all, even if the ground water is already contaminated. If existing ground-water 

quality is better than the quality of discharge water that can be produced using all 

(May 14, 1Qiiil3 nw.) 
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• known and reasonable methods of treatment (commonly known as AKART), the 

discharger is required to improve the technology rather than allowed to degrade the 

ground water by using existing technology. A business that can document that it is 

causing no net loading of contaminants to the aquifer, will be able to operate over a 

contaminated aquifer without incrimination provided the operators adhere to Ecology's 

Best Management Practices. 

The standards provide for Ecology to establish Special Protection Areas (SPAs), 

which are areas of beneficial uses that require a level of ground-water protection beyond 

that offered by the standards. For example, the level of cadmium permitted under the 

standards would probably be too high for fisheries, according to a spokesperson for 

Ecology (Stern, pers. comm. undated). A SPA could be proposed by Ecology or a local 

entity, which would submit data to indicate why the area is special (an area that has 

federal sole source aquifer status, for example). The final declaration of SPA status 

• would come from Ecology. No specific actions are dictated by SPA designation. When 

Ecology issues permits for SPAs, however, consideration of the SPA's unique qualities 

would be required as part of the permitting process. The permits could be more 

restrictive in response to the specific vulnerabilities and needs of the areas. SPA 

designation could also provide local entities with an additional tool in restricting certain 

land use activities. 

•• 

7.2 KING COUN'IY 

The two major King County plans guiding the Island's water management 

decisions are the 1985 King County Comprehensive Plan (King County Council 1985) 

and the 1986 Vashon Community Plan (King County 1986). Both plans are descnoed 

below. Vashon Community Plan policies and a synopsis of King County Zoning Codes 

are provided as Appendix C . 

(May 14, 11»3JW.) 
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7.2.1 King County Comprehensive Plan 

The 1985 King County Comprehensive Plan (King County Council 1985) 

establishes policies for ground-water management throughout King County, including 

the Island. The Comprehensive Plan calls for the protection and enhancement of water 

quality through land use and development activities that preserve the amenity and 

ecological functions of water features. The Comprehensive Plan includes general 

policies on water quality and more specific policies concerning drainage systems, rivers, 

streams, water bodies, wetlands, floodplains, and aquifers. Protection and preservation 

of existing systems is encouraged, taking precedence over new development. 

The 1985 Comprehensive Plan states that public watersheds should be managed 

primarily for the protection of drinking water, but should allow for multiple uses, 

including recreation, as long as such uses do not jeopardize the drinking water quality 

• 

standards. Forestry, according to the Comprehensive Plan, is a favored and permitted • · 

land use in rural areas and should not be construed as a public nuisance when carried 

on in a reasonable manner and in accordance with applicable public regulations, even 

though it may impact nearby rural residences. 

7.2.2 Vashon Community Plan and Area Zoning 

The Vashon Community Plan and Area Zoning (King County 1986) designates 

all of the Island as a water service area and establishes protection of the aquifer as being 

of primary importance to the Island. The 1986 Vashon Community Plan advocates 

continued use of Island water resources as the sole water supply, thus emphasizing the 

requirement that land uses and development densities be planned so that demands on 

the Island's ground-water resources do not exceed the resources' capacity to provide 

adequate supplies without deterioration of quality or quantity. In March 1992, SKCHD 

(May 14, 1SIIil3 rw.) • 
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and J. Dolstad of the Island applied to the EPA for Vashon to be designated as a sole 

source aquifer. At this time EPA has reviewed the proposal but has not held a public 

hearing on Vashon as required by the sole source process. 

The 1986 Vashon Community Plan supports continued research and monitoring 

as well as efficient use of domestic water supplies and water systems. As specified by 

the 1986 Vashon Community Plan, intensive development should be served by a public 

water district or by an existing Group A water system. In addition, public water systems 

will not be permitted to expand if it is determined that expansion will decrease the level 

of service, including water quality, to current users. Similarly, the 1986 Vashon 

Community Plan states that proposals for development that involve extension of water 

service to new users will be. reviewed with particular attention to ensure that service to 

current users will not be reduced below minimum state and county standards. 

• A letter "P" following a zoning classification i.e., a P-suffix, on the Island's zoning 

• 

map indicates that site plan approval is required for development to proceed at that site; 

it may be necessary for the developer to meet special conditions designed to protect the 

public interest in developing the site. Zoning codes for sites in high recharge areas 

typically include the P-suffix. To protect infiltration to the Island's aquifers,. new 

residential, commercial, and industrial development planned for high recharge areas 

must comply with zoning regulations that establish the maximum coverage of infiltration 

surfaces and the relative amount of runoff permitted. Similarly, sites that have been 

determined to be of historic interest carry zoning codes that typically include a P-suffix; 

site plan approval of these sites necessitates review by the King County Historic 

Preservation Officer . 

(May 14, tlillil3 rw.) 



8.0 HYDROGEOLOGY 

The following chapter summarizes the background hydrogeologic data, including 

the geologic setting of the Island and the Island's water resources, historical water levels, 

and water quality. · In addition, stream-flow and rainfall data collected from 1989 

through 1992 are presented. 

8.1 GEOLOGIC SETI'ING 

The most current geologic information specific to the Vashon GWMA is the 

geologic investigation conducted by King County Geologist Derek B. Booth for the 

Vashon GWMA Grant project (Booth 1991). The following paragraphs summarize 

Booth's report and map (19"91) (Figure 8-1). Booth's geologic interpretations are then 

compared with those. included in Carr (1983). 

-· 

The Island is composed entirely of interbedded glacial and nonglacial sediments • 

that provide a discontinuous record of multiple glaciations during the Pleistocene Epoch 

(approximately 10,000 to 2,000,000 years before present [b.p.]) in the Puget Lowland. 

During glacial periods, a lobe of ice advanced from the mountains of.British Columbia 

into the Puget Lowland, depositing a layer of low-permeability till beneath it and 

permeable advance outwash sands and gravels ahead of it. During previous interglacial 

periods, drainage from adjacent mountains typically spread across the Puget Lowland, 

including the present location of the Island. 

Deposits of the most recent glaciation, the Vashon stade (a substage of a glacial 

stage) of the Fraser glaciation (approximately 13,000 to 16,000 years b.p.), are underlain 

by older deposits, both glacial and interglacial. Establishing consistent nomenclature and 

regional correlation for stratigraphic units is a continuing project. Correlating units 
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• older than those of the Vashon stade between the Island and the remainder of the Puget 

Lowland has proven difficult. 

• 

• 

The main glacial deposits of the Vashon stade as mapped by Booth are as 

follows: 

• Qvr, recessional outwash -- mainly stratified sand and gravel that'mantles 

the upper till surface. 

• Qvi, ice contact deposits -- similar in texture to Qvr, but with collapse 

features and rare till lenses suggestive of deposition near stagnant or 

active ice. 

• Qvt, till -- mainly compact diamicton, typically 40 to 60 feet thick and of 

low permeability . 

• . Qva, advance outwash --sandy gravel to more common medium- and fine-

grained sand, typically firm. (The Principal Aquifer on the Island is 

comprised of Qva.) 

Vashon stade deposits are immediately underlain by the interglacial Olympia beds 

(Qob ), which are generally composed of thin-bedded sand and silt with local layers of 

gravel, massive silt, and clayey silt. The uppermost silt of the Olympia beds represents 

the contact with the overlying advance outwash (Qva). The Olympia beds act as an 

aquitard beneath the permeable advance outwash, and, as such, the attitude of their 

upper surface is of considerable hydrogeologic importance. The elevation of the base 

of the Qva unit (the Principal Aquifer) as depicted by Booth (1991) has been slightly 

modified to include data from two wells (VT-1 and Heights #3) that have been drilled 
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subsequent to map construction (Figure 8-2). A widely exposed lacustrine deposit of • 

clay and silt (Qcs) is closely associated with the Olympia beds and may be a basal layer 

of them rather than a separate unit; elsewhere, it directly underlies the advance outwash 

(Qva). 

Several older, but still of the Pleistocene Epoch, till and interglacial sequences 

underlie the Olympia beds. The Booth (1991) map's key provides detailed descriptions· 

of these older deposits (Figure 8-1). In general, Vashon stade units are found above 

mean sea level; older deposits are found near and below mean sea level. Vashon stade 

till and recessional deposits are exposed over much of the surface of Vashon Island, 

whereas the surface exposures on Maury Island are predominantly Vashon stade till and 

advance outwash. The geologic map and accompanying cross sections of the Island 

(Plate 2) illustrate the lateral variations in the thickness and the somewhat discontinuous 

nature of m.;st units. 

Carr (1983), on the other hand, provides a three-unit classification of the Island's 

geologic units (Booth's equivalent units given in parentheses). Unit I includes 

recessional outwash (Qvr) and both lodgment and ablation till (Qvt); ice-contact deposits 

~~ /(Qvi) are not explicitly mentioned. Unit II includes advance outwash sand and gravel 

)-v.'?-l/' (Qva) and is referred to as the Principal Aquifer. Unit III comprises all pre-Vashon 

W stade (approximately 16,000 to 2,000,000 years b.p.) deposits, including silty layers that 

are presumably the Olympia beds (Qob) and the sandy layer in which the Deep Aquifer 

is located 

Maps illustrating the surficial geology of the Island and the thicknesses of Units I 

and II in conjunction with geologic cross sections of selected locations on the Island 

form the basis for Carr's (1983) interpretation of the area's depositional history. The 

thickness of Unit I is shown as being highly variable, which is presumed to reflect the 
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chance distribution of materials by direct deposition from ice flow. The thickness of 

Unit II is shown as being greatest near or at the present Island margins, which is 

inferred to reflect the location of meltwater channels that flowed from glacial ice on 

either side of the Island. 

Small modifications to Carr's (1983) Unit II thickness map (Figure 8-3) of the 

Principal Aquifer have been made to include data from Well VT-1. The soil sample 

descriptions from the boring log for Well VT-1 indicate that the lithology of the first 50 

feet encountered in the borehole are comparable to Unit II (Qva). 

The geologic maps provided by Booth (1991) (Figure 8-1) and Carr (1983) are 

very similar. Booth's map shows Unit II near the creek beds with more precision, and 

this unit is extended into north-central Maury Island (around Mileta Creek). Some 

coastal areas have been reclassified as landslide or mass wasting areas on Booth's map. 

• In general, Unit m is drawn as a narrower unit near the shorelines on Booth's map. 

• 

Unit m is not mapped around Upper. Judd Creek on Booth's map. The areal 

interpretation from the Unit II thickness map in Carr (1983) corresponds well to the 

Base of the Vashon Age Outwash map (Figure 8-2), modified from Booth's map (1991). 

8.2 WATER RESOURCES 

Water resources of the Vashon GWMA include ground water (aquifers), springs, 

and surface-water and their associated drainage basins. Much of the available data 

regarding water resources on the Island is found in Carr (1983). Information presented 

in Carr (1983) as well as data gathered from other sources are summarized below . 
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• 8-5 

8.2.1 Ground Water 

The Island has two known major aquifers. The upper, or Principal, aquifer is 

located in advahce outwash from the Vashon stade glaciation at an elevation of 

approximately 0 to 400· feet above msl. The lower, or Deep, aquifer is located 

approximately 100 to 300 feet below Jiisl in a sandy unit (deep sediments) that predates 

the Vashon stade. The Deep Aquifer may not be continuous under the entire Island, 

but may instead consist of unconnected water-bearing zones. 

About 95 percent of the private wells on the Island tap the Principal Aquifer. 

Several wells also penetrate the Deep Aquifer. The Island's only publicly owned water 

supply well, King County Water District No. 19's Well No. 1, is completed to -259 feet 

msl, although the boring was drilled to -594 feet msl. The well was screened from 

about 197 to 254 feet below msl, presumably in the Deep Aquifer (Ecology 1979). 

• Island rainfall is the primary known source of aquifer recharge in the Vashon GWMA. 

• 

The west-central plateaus of Vashon Island are areas of particularly high potential 

recharge (Figure 8-4). 

8.2.2 Spring Water 

Springs are abundant on the Island and represent natural ground-water discharge. 

Springs serve as water supplies for private purveyors, and one is tapped by King County 

Water District No. 19 (Horton Dennis 1989). 

8.2.3 Surface Water 

Eight major drainage basins have been identified on the Island (Figure 8-5); these 

include Beall, Fisher, Green Valley, Judd, Mileta, Needle (Shinglemill), Paradise Cove, 
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and Tahlequah Creeks. Judd and Needle (Shinglemill) Creeks have the largest drainage • 

areas (3,149 and 1,996 acres, respectively) and stream discharges on Vashon Island. 

They occupy the central and northern interior regions of Vashon Island, respectively. 

The largest drainage basin on Maury Island, identified as the Mileta Creek basin, covers 

1,546 acres. Although other drainage basins on the Island are small, the assodated 

streams have measurable flow during dry months. 

Surface-water supply sources include Bealll and Ellis Creeks, located on the east 

side of Vashon Island. These creeks augment the water supply for King County Water 

District No. 19, operator of Well No. 1. About eight small ponds and lakes dot the 

upper plateaus of Vashon Island; none are known to be drinking water sources. 

8.3 DATA COLLECTION AND ANALYSIS 

As part of the Vashon GWMP, a Data Collection and Analysis Plan (Geraghty • 

& Miller 1990) was developed and implemented. The objectives of this task were to 

refine the understanding of the Island's water resources (primarily quantity and quality) 

and to identify data gaps in order to facilitate management and protection of these 

resources. To accomplish these objectives, rainfall, stream-flow, ground-water, and 

surface-water data were collected over a 3-year-plus period beginning in 1988 and ending 

in 1992. The following subsections summarize the data collection and analysis activities 

and compare the results with the preliminary assessment of the Island's water resources· 

provided by Carr (1983). 

8.3.1 Rainfall 

Data were collected by Island volunteers at nine rain-gage stations from 

December 1988 through January 1992 (Table 8-1). Seven rain-gage stations were 
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• located on Vashon Island and two on Maury Island (Figures 8-6 and 8-7). The locations 

of the stations were selected to determine trends in rainfall across the Island. Rain-gage 

location considerations included areal distribution of rainfall for full coverage of the 

Island and accessibility for volunteers who monitored the gages. Rainfall data for the 

Sea-Tac Airport, which is located approximately 5 miles east of the Island, were 

obtained from the Desert Research Institute in Reno, Nevada to compare rainfall on the 

mainland with Island rainfall. The data were tabulated by the SKCHD and are included 

in Appendix D. 

• 

• 

8.3.1.1 Methodology 

Total monthly rainfall was calculated and hydrographs were prepared for each 

rain-gage station by summing the daily. rainfall data (Appendix E). Total annual rainfall 

for each station was then calculated by summing the monthly rainfall values (Table 8-2) 

to compare trends across the Island and with the mainland east of the Island. To 

evaluate spatial trends in total annuaf rainfall, isohyetal (total rainfall) maps were 

prepared for 1989, 1990, and 1991 (Figures 8-8, 8-9, and 8-10). A map combining the 

1989, 1990, and 1991 total observed rainfall was constructed to evaluate average spatial 

rainfall distribution over the entire observation period (Figure 8-11). 

8.3. L2 Results 

The total monthly rainfall hydrographs (Appendix E) indicate similar patterns of 

observed seasonal rainfall fluctuations between the Island stations. Based on these 

similarities, estimations of total monthly rainfall were made for stations which lacked 

data for only 1 or 2 months (July 1990 and July 1991 for RG-1, February 1989 for RG-5, 

and July 1990 and Apri11991 for RG-7). The estimated data are qualified in both the 

tables and graphs in Appendices D and E . 

(May 1-4. 1Q;G rw.) 



8-8 

The observed monthly rainfall for the sta:tions·monitored at the Island ranged .• 

from 0 to approximately 15 inches (Table 8-2). Seasonal trends in the total monthly 

rainfall data indicate that the months of the year in which the Island received the most 

rainfall occurred between November and April. The months which received the most 

rainfall were March and November 1989, January and November 1990, and April and 

November 1991. The driest months observed were consistently August and September, 

with September generally drier than August. These seasonal rainfall trends are 

consistent with historic rainfall data collected at Sea-Tac Airport and are also consistent 

with seasonal rainfall trends for the Island reported by Carr (1983). 

The annual rainfall recorded for the Island ranged from approximately 23 inches 

per year (RG-5, 1989; January and February data not included) to approximately 62 

inches per year (RG-3, 1990). The most rainfall at all stations was recorded in 1990. 

The observed trends in annual rainfall in 1989 through 1991 were compared to 1974 

through 1982 trends reported by Carr (1983) (Figure 8-12). Rain gage RG-7 and the 

Krimmel rain gage were used for this comparison because they are both located within 

approximately 1 mile of each other on the southern tip of Vashon Island. Rainfall 

reported at RG-7 in 1989 was lower than the average rainfall reported at Krimmel 

between 1974 and 1982; rainfall at RG-7 in 1990 was higher than Krimmel's 1974 to 

1982 average; and RG-7 in 1991 and Krimmel during 1974 through 1982 averaged 

approximately the same. 

The spatial distribution of the observed annual rainfall generally varied erratically 

across the Island. The isohyetal map for 1989 (Figure 8-8), which does not include 

rainfall during January and February for all stations, shows the highest amount of 

rainfall to occur in east-central and southwest Vashon Island and northeast Maury 

Island. The least measurable rainfall in 1989 occurred in north and west-central Vashon 

Island and south Maury Island. The rainfall distribution in 1990 (Figure 8-9) showed 

(May 14. 1~ nw.) 
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• the high rainfall areas in the. north and south ends of Vashon Island, while the low 

rainfall areas were south Maury Island and west-central Vashon Island. Southwest and 

west-central Vashon Island received the least rainfall in 1991, while northwest Vashon 

Island and east Maury Island registered the most (Figure 8-10). The relationship 

between the variable rainfall trend and Island topography (a suspected cause for local 

spatial rainfall variations) is not clearly defined. Rainfall data collected at Sea-Tac 

Airport were consistently lower than on the Island. The distribution of annual rainfall 

across the Island is inconsistent with the simple trend reported by Carr (1983) of 

decreasing rainfall from west to east. 

8.3.1.3 Umitations 

The rainfall data have several limitations. Generally, rainfall data were collected 

at each station on a daily basis; however, the data contain time gaps varying from days 

• to months. The collection of rainfall data from Stations RG-8 and RG-4 was also very 

• 

· sporadic after December 1989 and April 1991, respectively. Therefore, annual rainfall 

was not calculated for these stations after these respective years (Table 8-2). In 

addition, rainfall data collection from Stations RG-1 through RG-4 did not begin until 

March 1989. The totill annual rainfall for 1989 for all nine rain gages was calculated 

using only the March through December data (Figures 8-8 and 8-11). 

8.3.2 Surface Water 

. Stream-gage data were collected from July 1989 through April 1992 by Island 

volunteers and others at eight stream-gage sites located across the Island (Table 8-3). 

The gage sites were selected to be representative of the major surface drainage basins 

across the Island (Figures 8-13 and 8-5). Other criteria for selecting the gage sites 

included the size of the drainage basin, whether or not the stream was perennial (flowed 
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all seasons), and accessibility for monitoring personneL The gage sites were selected • 

near the mouths of the streams to record the maximum I:Unoff from each drainage area. 

8.3.2.1 Methodology 

The data were collected in an effort to further define the amount of stream flow 

on the Island and to assess the relationship of stream flow to rainfall and ground water. 

Stream-gage data on seven of the streams were collected using staff gages to record 

stream-stage data (stream height above an arbitrary datum). Stream-stage data collected 

using staff gages were converted to stream-flow data by comparing recorded gage heights 

with the stream discharge rating curves. developed by URS Consultants (URS 1992) 

(Appendix F). For example, a recorded gage height of 0.4 feet for Fisher Creek 

. converts to a flow rate of approximately 0.2 cubic feet per second (cfs) when the gage 

height is compared to the stream discharge rating curve. 

Water-flow data on Beall and Mileta Creeks were collected using 90-degree v

notch weirs. Stream-gage data were collected at each site by volunteers and others who 

read the staff gages and v-notch weirs on an intermittent basis. A description of the 

staff gages, the v-notch weirs, and the location of each stream-gage station is inCluded 

in Appendix F. The collected stream-gage data were .tabulated by the SKCHD and is 

also included in Appendix F. 

Stream-gage data collection, begun in 1989, initially involved five streams: 

Tahlequah, Judd, Needle (Shinglemill), Beall, and Mileta Creeks. In 1991, as part of 

the Surface Water Management Study (EcoChem/Geraghty & Miller 1991) additional 

gage stations were installed on Upper Judd; Fisher, Green Valley, and Paradise Cove 

Creeks. The gage station on Paradise Cove Creek was removed later in 1991 at the 

request of the property owners. 

(May 14, 1003 IW.} 
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Trends in stream flow were evaluated by p~eparing hydrographs for each stream

gage station by graphing observed stream-stage data or calculated flow for gage stations 

with v-notch weirs. Stream-gage data collected using the v-notch weirs were converted 

to flow using the methodologies described in Appendix F (URS 1992). Stream discharge 

rating curves were developed by URS Consultants (1992) for each staff gage to convert 

recorded stream stages to stream flow. Copies of the stream-flow and stream-stage 

hydrographs and stream discharge rating curves are included in Appendix G. Two 

stream discharge rating curves were developed for Tahlequah and Judd Creeks due to 

· adjustments in. the installed staff gages. The corresponding data for the stream 

discharge rating curves are indicated on the bottom of the graphs. A description of the 

preparation of stream discharge rating curves is also included in Appendix F. 

Trends in stream-base flow (the stream flow resulting from ground-water 

discharge to the creek as opposed to stream flow resulting from direct rainfall) were 

• estimated based primarily on the stream-flow data collected during the drier summer 

months. Base flow was estimated by converting observed stream-stage heights to flow 

for the creeks which had relatively continuous stage data for one or more summers 

(Beall, Fisher, Tahlequah, Judd, Upper Judd, Green Valley, Mileta, and Needle 

[Shinglemill] Creeks). Base flow data could not be determined for Paradise Cove Creek 

because insufficient data was collected for the summer months. 

• 

8.3.2.2 Results 

Trends in stream-stage and water-flow data for the eight monitored creeks are 

presented in this subsection. Judd Creek has two monitoring sites, Judd and Upper Judd 

Creek. An evaluation of the general trends in the stream-flow data are discussed first, 

followed by evaluations of the data collected for each creek. 

(May 1~ 1;Q3 rev.) 



8-12 

Trends in the collected stream-gage data tend to correlate with trends in the • 

collected rainfall data (Figures 8-14 and 8-15). The hydrographs for each gage station 

(Appendix G) show that, predictably, stream flow was highest during the wetter winter 

months and lowest during the drier summer months. These trends indicate that rainfall 

appears to be the dominant source of peak stream flow. 

A comparison of rainfall and stream-gage trends (Figures 8-14 and 8-15) indicate 

that during high rainfall events, overland flow appears to be the dominant component 

of stream runoff, probably because the rate of precipitation exceeds the soil infiltration 

rate. Stream-level rise is apparent after rainfall events, although the rise in stream levels 

is not instantaneous (Figure 8-14 and 8-15). Similar relationships between rainfall and 

stream-flow data were reported by Carr (1983). 

The range in the maximum observed flow rates for the streams monitored are 

difficult to determine because many of the reported stream gage heights exceed the • 

stream discharge rating curves. However, the maximum stream flow that can be 

determined from the available data was recorded at 91 cfs on Mileta Creek during a 

storm event using a v-notch weir. 

The maximum/minimum (highllow)stream-stagevalues (Table 8-4) and maximum 

water-flow values for the Island are discussed below. The maximum values of stream

stage levels were recorded at Upper Judd (3.29 feet) and Needle (Shinglemill) Creeks 

(2.40 feet) exceeded the stream discharge rating curves. Minimum values were recorded 

at Fisher and Needle (Shinglemill) Creeks; both creeks were reported as "dry" for 

periods during the summer months. 

Specific trends in stream-flow data for each gage station are descnbed in the 

following subsections. 

(May 14, tQ03 nw.) • 
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Beall Creek 

Stream-gage data for Beall Creek were collected from September 1989 through 

March 1992 using a v-notch weir. The observed stream flow during the period ranged 

from approximately 0.03 cfs to 4.28 cfs. The average observed flow during the period 

appeared to range from approximately 0.5 cfs to 1.5 cfs. The observed base flow during 

the period appeared to range from approximately 0.5 cfs to 1 cfs (117.5 to 235 Mgpy). 

Mileta Creek 

Stream-gage data for Mileta Creek were collected from July 1989 through March 

1992 using a v-notch weir. The observed flow during the period ranged from 0 to 

approximately 91 cfs. An average flow cannot be determined from the available data 

because of data gaps between November 28, 1990 and May 9, 1991. The observed base 

• flow during the period appeared to range from 0 cfs to approximately 2 cfs (470 Mgpy). 

• 

Fisher Creek 

Stream-gage data for Fisher Creek were collected from January 1991 through 

April 1992 using a staff gage. Base flow during 1991 appeared to be approximately 1 

cfs (235 Mgpy). The minimum stream level recorded for gage 1 was 0.2 feet, which 

correlates to a stream-flow rate of 0.6 cfs on the stream discharge rating curve. The 

average stream level was 0.43 feet; the corresponding flow rate equaled 2.75 cfs. Flow 

rates were derived from areas on the discharge rating curve with a sparse number of 

data points and should be used with caution. The maximum stream flow during the 

period cannot be determined from the available data becauSe peak flows exceed the 

discharge rating curve . 

(Mey 14, 1GG3 rw.) 
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Green Valley Creek 

Stream-gage data for Green Valley Creek were sporadically collected from 

January 1991 through April1992 using a staff.gage. Base flow during 1991 appeared to 

be approximately 0.45 cfs (105 Mgpy). The minimum stream level recorded was 0.14 

feet, which correlates to a stream-flow rate of 0.44 cfs on the stream discharge rating 

curve. The average stream level was approximately 0.21 feet; the corresponding flow 

rate equals 0.57 cfs. Flow rates were derived from areas on the discharge rating curve 

with a sparse number of data points and should be used with caution. The maximum 

· flow for the period cannot be determined from the available data because peak flows 

exceed the discharge rating curve. 

Paradise Cove Creek 

Stream-gage data for Paradise Cove Creek were collected from January 1991 

through July 1991 using a staff gage. The base, minimum, average, and maximum flow 

for the stream cannot be determined from the available data because the data is 

randomly distributed and was collected for only a 6-month period. However, the 

observed minimum, maximum, and average stream-flow rates during the 6-month period 

were approximately 0.12 cfs, 0.45 cfs, and 0.23 cfs, respectively. 

Tahlequah Creek 

Stream-gage data for Tahlequah Creek were collected from July 1989 through 

April 1992 using a staff gage. Base flow for the period appeared to be approximately 

0.5 cfs (116 Mgpy). The minimum stream level recorded was 0.4 feet, which correlates 

to a stream-flow rate of 0.18 cfs on the accompanying stream discharge rating curve. 

The average stream level calculated from the records was 0.56 feet; the corresponding 
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flow equals 0.28 cfs. The maximum stream-flow rate for the period was approximately 

0.55 cfs. Flow rates were derived from areas on the discharge rating curve with a sparse 

number of data points and should be used with caution. The stream water levels 

observed for the period ranged from approximately 0.4 to 0.95 feet. 

Judd Creek 

Stream-gage data for Judd Creek were collected from July 1989 through April 

1992 using a staff gage. The base flow for the period appeared to range from 2 cfs to 

4 cfs (472 to 944 Mgpy). The flow rate was derived from areas on the discharge rating 

curve with a sparse number of data points and should be used with caution. The 

stream's minimum, average, and maximum flows cannot be accurately determined 

because the staff gage was washed out on three separate occasions (December 5, 1989; 

January 9, 1990; and November 23, 1990). However, the average, minimum, and 

• maximum stream-flow values observed between January 17, 1990 and November 21, 1990 

have been estimated from the available data to be 1.24 cfs, 1.02 cfs, and 2.00 cfs, 

respectively. _ 

• 

Upper Judd Creek 

Stream-gage data for Upper Judd Creek were collected from January 1991 

through January 1992 using a staff gage. The observed base flow during 1991 appeared 

to be approximately 3 cfs (708 Mgpy). The minimum stream level recorded was 0.29 

feet, or a stream-flow rate of 1.5 cfs on the stream discharge rating curve. The average 

stream level was 0.86 feet, or an average stream-flow rate of 19.5 cfs on the 

accompanying stream discharge rating curve. The flow rates were derived from areas 

on the discharge rating curve with a sparse number of data points and should be used 
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with caution. The maximum flow for the period cannot be determined from the • 

available data because peak flows exceed the discharge rating curve. 

Needle (Shinglemill) Creek 

Stream-gage data for Needle (Shinglemill) Creek were collected from July 1989 

through March 1991 using a staff gage. The base flow appeared to range from 

approximately 1.5 to 2.5 cfs (353 to 590 Mgpy) during 1989 and 1990. The minimum 

stream level recorded was 0.13 feet, or a stream-flow rate of 0.3 cfs from the stream 

discharge rating curve. The flow rates were derived from areas on the discharge rating 

curve with a sparse number of data points and should be used with caution. The 

average stream level was 0.9 feet, which exceeds the accompanying stream discharge 

rating curve; therefore, the maximum flow for the period cannot be determined from the 

available data. 

8.3.2.3 Limitations 

The stream data have several limitations. Primarily, the interpretation and 

application of the collected stream-gage data is restricted because of difficulties 

associated with maintaining stream-gage records. As a result, the use of the stream-gage 

data in identifying stream-flow volumes or for preparing Island water-budget calculations 

is limited. The difficulties encountered which restrict the use of the stream data are 

listed below, followed by an explanation. 

• Storm damage to the staff gages or weir structures. 

• Stream-bed erosion and redeposition during storm events. 

• Ungaged over-bank stream flow during storm events. 

(Mt.y 14. 1GQ3 rw.) 
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Logistical problems associated with access to gages/weirs for monitoring 

actual storm events. 

• Data gaps in daily stream-gage readings. 

The staff gages located on Judd and Needle (Shinglemill) Creeks were washed 

out during winter storm events in 1989 and 1990. They were repaired shortly after. A 

storm event in winter 1991 almost completely buried the Needle Creek staff gage with 

sediment deposited in the stream bed. Since this occurrence the gage cannot be read for 

stream flow measurements. The weirs on both Mileta and Beall Creeks were washed out 

during a large storm event in January 1989. The washed-out weirs were replaced with 

more rigid structures which withstood the storms during the following winter. Even after 

the Beall Creek weir was replaced, however, large storm events created stream-flow 

events which overflowed the weir and eroded the banks around the structure. In 

addition, periodic maintenance activities (flushing accumulated sand) at the King County 

• Water District No. 19 facility located upstream of the Beall Creek weir caused sand to 

accumulate in the weir structure. 

• 

The stream beds at all of the staff-gage sites were altered during winter storm 

events. The erosional forces created by the higher flow rates tended to scour out the 

stream bed in some locations and deposit sediments in others. 

The changing stream-bed profile during the winter months made it difficult to 

produce accurate stream discharge rating curves representing different stages of stream 

height. The resultant stream discharge rating curves presented in Appendix G are based 

on assumptions that adjust for stream-bed changes, and the curves have been 

extrapolated beyond the actual gage heights for which stream-flow measurements were 

collected. Because many of the staff-gage readings for each stream exceed the data used 
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to develop the discharge rating curves, stream flow cannot be clearly defined for much • 

of the period of record. 

Finally, the staff-gage readings were collected sporadically and often with large 

gaps of time between observations varying from months to years. This sporadic data 

collection was due to such factors as storm events damaging the weirs and gages, and 

loss of interest by some of the volunteers. Peak stream flows were often not recorded 

because of the difficulties volunteer stream observers encountered in being on-site at the 

proper time after a storm event and in reading the peak flow measurement on the 

stream gage in the dark. 

8.3.3 Ground-Water 

The following subsections discuss the methodologies, results, and limitations of 

the ground-water elevation data collection activities conducted by Island volunteers. A 

summary of the methodologies is presented first, followed by a discussion of the results 

of the data analysis. Finally, trends in the recent water-level data are compared with 

trends reported by Carr (1983). Ground-water level data were collected to aid in 

assessing rainfall/recharge relationships, long-term trends in water levels (i.e., potential 

depletion of the ground-water resource), and changes in ground-water flow directions 

seasonally and over time. 

Twenty-five wells on the Island were selected for monitoring ground-water levels 

from 1989 to 1991 (Table 8-5). The selected wells are labeled W-1 through W-21 

(Figure 8-16). At locations which contained two wells (W-2, W-9, W-10, and W-16), the 

wells were distinguished by adding A and B to the well label (e.g., W-2A and W-2B) . 
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• appropriate 7.5 minute USGS topographic map. The ground-water level data collected 

by Island volunteers and tabulated by SKCHD are included in Appendix H. 

Ground-water elevation contour maps for the Principal Aquifer were constructed 

·by modifying the Carr (1983) water-table contour map to incorporate the 1989 and 1991 

water-table elevation control points (Figures 8-17 and 8-18). Hydrographs were 

prepared for each well to evaluate long-term trends in water levels (Appendix I). The 

trends in water-level elevations that were compared with rainfall trends, well elevations, 

and well locations within Island drainage basins are discussed below. 

8.3.3.2 Results 

Water-table elevations for the Principal Aquifer ranged from -3 tci 281 feet msl. 

The elevation of the water table in the Principal Aquifer generally mimicked the surface 

• topography of the Island. The average seasonal change in the ground-water levels 

observed in the wells ranged from less than 2 foot to 21.72 feet. 

• 

Ground water flows from topographic highs toward the coastline. Insufficient 

well elevations from the Principal Aquifer were available to determine if the flow of the 

ground water changed seasonally. Different interpretations of the water-table elevation 

map for each season are possible. The ground-water gradient is generally steeper on the 

west side of Vashon Island (from Well W-16 west to the shoreline, the gradient was 

0.095 in November 1989 and 0.105 in April 1991) than the east side of Vashon Island 

(from Well W-6 east to the shoreline, the gradient was 0.026 in November 1989 to 0.027 

in April1991). The.ground-water gradient is generally steeper in the spring than in the 

fall as a result of higher water-table and ground-water recharge. No information was 

available at the time of this study to determine the effects of well pumping on the 

Principal Aquifer . 
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The monitoring wells were selected to be representative of ground-water • 

conditions in the Principal Aquifer across the Island. Criteria used to select the wells 

included well depth, approximate screened interval depth, water-level measuring access, 

and homeowner availability. The selection criteria were reviewed on available well logs, 

including logs provided by Carr (1983). 

The data available at the time the wells were selected indicated that each selected 

well was completed in the Principal Aquifer. However, after comparing the depths of 

the selected wells with the depths of the Base of the Vashon Unit structure map 

prepared by Booth (1991) during the compilation of data for this report, 13 wells (W-1, 

W-2A and B, W-6, W~10A and B, W-13, W-14, W-15, W-16A and B, W-19, and W-20) 

were determined to be completed in the Principal Aquifer (Table 8-5). The other 12 

wells that were monitored (W-3, W-4, W-5, W-7, W-8, W-9A and B, W-11, W-12, W-17, 

W-18, and W-21) appear to be potentially completed in water-bearing zones of the Deep 

Aquifer. 

8.3.3.1 Methodology 

With three exceptions, water-level data were collected from the wells selected on 

a monthly basis from the slimmer or fall of 1989 through the spring of 1992 (Table 8-5). 

Measurements were discontinued in Wells W-7, W-9B, and W-20 in October 1991, 

December 1989, and May 1991, respectively. Wells W-7 and W-9B were discontinued 

due to the difficulty of accessing the well (i.e. loss of portions of the well probe) and W-

20 because of the difficulty of access to the well casing on the property. To determine 

water-level elevations, the elevation of top of the casing (the measuring point for 

recording water levels) for each well was estimated relative to mean sea level by 

SKCHD and Geraghty & Miller personnel using a hand-held altimeter and the 

{M8y 14, 1GG3 *'·) 

• 

• 



• 

• 

• 

8-21 

The hydrograpbs of the monthly water-level data for each well (Appendix I) 

indicate the following trends in the observed water-table elevations: 

• Wells W-1, W-4, W-6, W-10A and B, W-13, W-16A and B, W-17, and 

W-20 show seasonal fluctuations of water-table elevations of 

approximately .1 to 22 feet. (Water level values with probable 

measurement errors were not included in determining these fluctuation 

ranges.) 

• Wells W-2A and B, W-3, W-5, W-7, W-8, W-9Aand B, W-11, W-12, 

W-14, W-15, W-18, W-19, and W-21 show water-level fluctuations of 1 to 

3 feet. (Water level values with probable measurement errors were not 

included in determining these fluctuation ranges.) 

• Seasonal fluctuations observed in the wells tend to correlate with rainfall 

(allowing for a delay of from 1 to 4 months for the water to infiltrate the 

aquifer). Seasonally high water-table elevations tend to occui: during the 

early summer months, reflecting the increased rainfall and ground-water 

recharge during the preceding winter and early spring months (Figures 8-

19 and 8-20). Seasonally low water-table elevations tend to occur during 

the fall months reflecting decreased rainfall during the preceding summer 

and early fall months. 

• Wells W-1, W-2A and B, W-13, W-15, W-16A, W-19, and W-21 show 

long-term trends of increasing water-level elevations of approximately 1 

to 2 feet. 
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The long-term trends in the hydrographs indicate that the aquifer zones 

monitored by the selected wells are generally stable and have not been 

affected by ground-water withdrawals. 

• Anomalous spikes of high and low water-table elevations appear on many 

of the graphs. Possible sources of the anomalous data include well 

pumping and measurement error. 

Carr (1983) prepared contour maps for the Principal Aquifer showing annual and 

seasonal fluctuations in water~table elevations between fall 1981 and spring 1982 and 

between spring 1982 and fall 1982. As presented, these data imply an annual gain of 

over 20 feet in the water-table elevation in some areas of the Island over a 1-year 

period. In addition, the water table for the Principal Aquifer fluctuated from 1 to 

22 feet between seasons. No correlations were apparent between wells with large and 

• 

small water-level changes. Since the potentiometric map from Carr (1983) (Figure 8-21) • 

was used as a model for the potentiometric maps in this report (Figures 8-17 and 8-18), 

the observed ground-water flow directions and gradients are similar to the values 

presented by Carr (1983). 

Information regarding the Deep Aquifer on the Island is limited. An evaluation 

of the Deep Aquifer is based primarily on data presented by Carr (1983) augmented 

with data collected during the drilling of Exploration Well VT-1 drilled near Burton on 

Vashon Island. The Deep Aquifer is probably composed of multiple water-bearing 

zones. The degree to which these zones are interconnected is unknown. The Gig 

Harbor well on the mainland (completed at approximately -4 75 feet msl), the KIRO well 

on the Island (completed at approximately -395 feet msl), and the new VT-1 well 

(logged at approximately -330 feet msl) most likely breach the lower water-bearing zones 
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• of the Deep Aquifer. Carr (1983) did not address the possibilitY of multiple water

bearing zones. 

According to sample descriptions from logs on the Island, the lowermost water

bearing zone of the deep aquifer occurs at depths up to -395 feet msl on the Island. 

Since the bathymetry (depth) of the Colvos Passage ranges from -114 to -414 feet msl, 

the pOSSibility exists that the lowermost water-bearing zone in the Deep Aquifer may be 

connected to the mainland deep aquifer (the aquifer from which the Gig Harbor well 

produces). Additional wells need to be drilled into the Deep Aquifer on the Island to 

determine if the deep aquifer is interconnected with the mainland recharge areas . 

. A Deep Aquifer water-table map was not constructed because of the uncertainty 

surrounding which water-bearing zone the wells were completed in. Each water-bearing 

zone may have different hydraulic heads which would affect the water levels for that 

• well. Variations in water levels for wells completed within the same water-bearing zone 

give an indication of the ground-water flow direction; different water levels measured 

in wells completed in multiple water-bearing zones are inconclusive. The water-level 

data used in this study may not characterize any particular ground-water flow system 

·because the deep wells may be completed in more than one water-bearing zone. 

• 

Therefore, no comparison can be made to the Deep Aquifer potentiometric map 

included in Carr (1983). 

8.3.3.3 Limitations 

The water-table cont9ur maps prepared for this study should be used with 

caution, primarily because to develop a more accurate map, additional wells would have 

to be included. Additionally, based on limited well construction data, it is not known 
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if the wells monitored for this study are screened in more than one water-bearing zone • 

of the same aquifer. 

8.3.4 Aquifer-Sensitive Areas 

Aquifer-sensitive (potential recharge) areas are localities on the Island where 

rainfall replenishes the aquifer most efficiently. Potential recharge areas were identified 

by creating and analyzing the following maps of the Island: 

• Depth to water (Figure 8-22) 

• Slope (Figure 8-23) 

• Surficial geologic formation permeability (Figure 8-24) 

• Soil permeability (Figure 8-25) 

• Rainfall (Figures 8-12) 

Areas with high, medium, and low potential recharge were designated on each map with 

respect to their effect on recharge. The specific approach used to evaluate the potential 

recharge criteria for each map and the differences with the specific approaches used in 

Carr (1983) are summarized below. The resultant aquifer-sensitive areas are then 

compared with Carr (1983). 

8.3.4.1 Methodology 

Average depth to water (Figure 8-22) was calculated from the available water

level data collected between 1989 and 1992 for monitoring wells determined to be 

screened in the Principal Aquifer. Depth-to-water classifications with respect to 

potential recharge were assigned using the criteria developed in Redmond-Bear Creek 

Ground Water Management Program (RBCGWMP) Draft Hydrogeologic Characterization 

(tMy 14, 1SIIil3 rw.) 
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• Report, Volume I (1992). Wells with a depth to water of 25 feet bls or less were assigned 

• 

• 

. a high potential recharge classification (Figure 8-22). A low potential recharge was 

assigned to areas where depth-to-water values were greater than 75 feet bls. A medium 

potential recharge was assigned to areas where depth to water was between 25 and 

75 feet bls. Depth to water was not a recharge criteria considered in Carr (1983). 

Slope criteria developed in the RBCGWMP were utilized to determine the effects 

of slope on potential recharge (Figure 8-23). The percentage of slope was calculated 

from select areas on the USGS topographic quadrangle maps for the Island (Duwamish 

Head 1968a; Vashon 1968b; Gig Harbor 1981a; Olalla 1981b; Tacoma North 1981c). 

Using guidelines presented in the RBCGWMP, areas with a slope between 40 and 80 

percent were classified with medium potential recharge. If the slope was a higher or 

lower percentage, the area was characterized as a low or high potential recharge area, 

respectively. High potential recharge areas include almost all of the Island, with the 

exception of steeper areas near the coast. The slope/recharge map included in Carr 

(1983) includes additional loW potential recharge areas not shown in Figure 8-23. High 

potential recharge areas delineated on the Carr slope map were confined to north

central and south-central Vashon Island and central Maury Island. Carr (1983) did not 

specify the criteria used in the construction of their slope map. 

The effect of the permeability of the surficial geologic units was considered when 

deriving the aquifer-sensitivity map. Permeability criteria for geologic formations 

developed in the RBCGWMP were used for the map construction. The permeability 

of the geologic formations on the Island delineated by Booth (1991) were grouped as 

follows: 

High Permeability Qvr, Qal, Qvi, Qpfc 
(High Potential Recharge) 

Medium Permeability Qls, Qmw, Qva, Qob, m, Qb, Qpf, Qpfm, 
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Low Permeability 
(Low Potential Recharge) 
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Qpo 

Qw, Qvt, Qtb, Qvu; Qpff, Qcs, Qpof, Qdi, 
Qti, Qdu, Qtu 

A surficial geologic formation permeability map (Figure 8-24) was prepared based on 

the three permeability groups defined above. The permeability of the surficial geologic 

units indicate that the high potential recharge areas are confined to the Judd and 

BeallBealll Creek drainage basins in north-central and south-central Vashon Island, 

respectively. In addition, there are some other smaller areas. Carr's (1983) subsurface 

permeability map is markedly different from Figure 8-24; however, Figure 8-24 was 

prepared using the most recent geologic map prepared by Booth (1991). The high 

potential recharge areas defined in the Carr subsurface permeability map included near

central Maury Island; northwest, west-central, south-central, and northwest-central 

Vashon Island; and the vicinity of the Town of Vashon. Carr (1983) did not address the 

criteria used to differentiate between high, medium, and low potential recharge areas . 

Soil permeability on the Island was a consideration in the construction of the 

aquifer-sensitivity map. Since the characterization of the soil on the Island has not 

changed since Carr (1983) and since no new soil surveys of the area have been 

developed, the soil permeability map constructed in Carr (1983) was used in the 

composite for the map for soil permeability with respect to recharge (Figure 8-25). High 

potential recharge areas delineated by soil permeability are located· on central Maury 

Island and south-central Vashon Island away from the coastline. 

Rainfall on the Island was the final consideration in the construction of the 

aquifer-sensitivity map. The cumulative rainfall map was arranged to construct a more 

accurate picture of areal distribution of rainfall (Figure 8-11 ). Measurements of rainfall 

were taken from the annual isohyetal maps included in this report. Some estimates were 

made for rain-gage data sets containing with incomplete information (Appendix D). The 

(May' 14, 1GQ3 nw.) 
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Nitrate was used as a water-quality indicator because it evidences a potential 

health hazard. The absence of geologic nitrate sources on the Island implies that 

elevated nitrate levels, if detected, result from other sources, such as drainfields, 

drainfield effluent, fertilizer, ·animal wastes, and decaying vegetation. The only well on 

the Island with a nitrate as nitrogen level in excess of the MCL of 10 mg!L is lacated 

at the Coast Guard station at Point Robinson; however, The Coast Guard well was 

reportedly installed near the previous site of a horse corral. Nitrate as nitrogen 

concentrations in the remaining wells ranged from less than the laboratory detection 

limit to 5.3 mg!L (Carr 1983). Nitrate levels were below 3.5 nig!L in the wells sampled 

in 1989 and 1990 (Carr 1983). Nitrate (as nitrogen) monitoring will be especially 

important in the future as new drainfields are constructed in the severe public health 

hazard or health caution areas on tlie Island (PEl/Barrett 1992) . 

(~ 14, 1QQ3 rw.) 
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of septic system and/or agricultural contamination), and TDS (as a general indicator of • 

land use impact). The laboratory results for concentrations of chloride, nitrate, and TDS 

were tabulated (Table 8-8) and graphed (Appendix L) to evaluate trends in these 

specific parameters. The areal distributi~n for chloride, nitrate, and TDS is presented 

in Figure 8-27. In addition, the water-quality data were compared with Safe Drinking 

Water Act maximum contaminant levels (SDWA MCLs) (Table 8-9). 

8.4.3.2 Results 

The laboratory results for samples collected from 21 Island wells indicate that 

chloride and nitrate concentrations were consistently low [chloride less than 10 mg/L and 

nitrate less than 3.5 mg/L; Table 8-8]. These concentrations were relatively constant 

with the exception of Well W-10B, which had a slight increasing trend of chloride 

(Appendix L). TDS levels were generally low (less than 400 mg!L), but increased with 

time for ground-water samples collected from Wells W-1, W-2A, W-6, W-9B, W-10B, 

W-14, W-16A, and W-21. The TDS levels in the samples collected from the other wells 

were either relatively constant or showed decreasing trends (Appendix L). The levels 

of chloride, nitrate, and TDS are too low to suggest any impact from land or ground

water use. The low levels of chloride indicate none of the wells have been impacted by 

seawater intrusion; the average chloride content of seawater is approximately 

19,000 mg/L (Driscoll 1986). 

Comparison of the ground-water-quality data with SDWA MCLs indicate lead 

was detected above the SDWA MCL (Table 8-9) in samples collected from Wells W-13 

and W-15 in one or more of the three sampling events (Table 8-10). Iron and 

manganese are present in many of the wells, as they were in 1982 (Carr 1983), but the 

presence of these constituents is not considered a health hazard. 
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quality trends reported by Carr (1983). A discussion of the data limitations concludes 

the ground-water quality subsection. 

8.4.3.1 Methodology 

A discussion of the criteria for selecting the monitoring wells to be sampled is 

provided below, followed by a discussion on the specific water-quality parameters that 

were assessed and how the data was evaluated. Analytical data and ground-water quality 

graphs are included in Appendices K and L, respectively. 

Ground-water quality data were collected by SKCHD and the consultants from 

21 of the 25 selected monitoring wells (Table 8-5). Criteria used to select wells for 

monitoring included availability of well logs, areal distribution of wells, screened interval, 

representative of geology in the area, and representation of major surface-water drainage 

areas. 

Water-quality data were collected during three sampling events: 

October/November 1989, April 1990, and October 1990. At sites which contained two 

wells (W-2, W-9, W-10, and W-16), only one well was selected for water-quality 

monitoring (Table 8-8). For consistency, the same selected wells were sampled for each 

sampling event with the exception of Well W-98, which was sampled only during the 

first round of sampling in 1989. The second- and third-round samples were collected 

from Well W-9A because of difficulties with sampling Well W-98. Ground-water 

samples were collected and submitted for laboratory analysis for standard drinking water 

parameters including coliform bacteria, alkalinity, TDS, and hardness (Appendix K). 

Specific water-quality parameters evaluated to assess land and ground~ water use 

impacts include chloride (as an indicator of seawater intrusion), nitrate (as an indicator 
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collected from the southeastern edge of Vashon Island on Quartermaster Harbor. The • 

highest level of TDS (280 mg/L) was detected in Sample S-2 (Ober Beach), collected 

from the northwestern Vashon Island shoreline. During one or more sampling events, 

samples collected from at least one spring equaled or exceeded water quality standards 

for iron, manganese, mercury, lead, and nitrate (as nitrogen). Total and fecal coliforms 

were present in at least two springs during each sampling event. The water quality of 

the springs tested on the Island is good, although the list of analytes was not 

comprehensive. 

Spring- and surface-water samples (undifferentiated) were collected in 1982 by 

Carr (1983) and analyzed for specific conductance, TDS, chloride, nitrate as nitrogen, 

iron, total hardness, alkalinity, arsenic, cadmium, and manganese. Chloride, nitrate, and 

TDS values did not exceed federal or state drinking water standards. The analytical 

results for nitrate as nitrogen ranged from nondetected to 3.0 mg!L at "Judd-Above 

Land." Arsenic levels at "Cove·Sp. Box" exceeded drinking water standards (6.4 mg!L) . 

The sampling locations are not displayed in Carr (1983). 

Spring-water samples could not be collected at all sampling locations during every 

sampling event because of the intermittent nature of the spring flow. Consequently, only 

springs S-1, S-3 and S-6 are currently being monitored for measuring the spring flow of 

water flowing off the island (Shallow, pers. comm. 1993). 

8.4.3 Ground-Water Quality 

Ground-water quality data were collected to identify trends in ground-water 

quality over time and to assess the potential impacts to ground water from land and 

ground-water use. The following subsections discuss the methodologies and results of 

the water quality sampling. In addition, the results are compared to ground-water 

• 
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• Morningside 

• Manzanita 

The lower Judd Creek spring was sampled in October 1989 then discontinued 

at the o\vners request and replaced for the.Apri11990 and October 1990 sampling events 

by the North Vashon spring. 

The following subsections summarize the methodology, results, and limitations 

of the spring-water quality investigation. Included in the results subsection is a summary 

of the Carr (1983) spring-water quality results. 

8.4.2.1 Methodology 

The methodology used in spring-water sample collection is similar to the method 

of surface-water collection discussed in the surface-water sample collection work plan 

• (EcoChem/Geraghty & Miller 1991). Spring-water samples were collected in October 

1989, April 1990, and October 1990 and analyzed in a laboratory for total and fecal 

coliforms, metals, nitrate (as nitrogen), nitrite (as nitrogen), sulfate, fluoride, and IDS 

(Table 8-7; Appendix K). Spring sampling locations (Figure 8-26) were selected from 

areas where contamination sources were suspected and where ground-water data is 

sparse, since springs represent a natural discharge of ground water. 

• 

8.4.2.2 lteSlllts 

To assess the sampling results, analytical data for water samples (Appendix K) 

were compared to Washington State water-quality criteria (WAC 173-201A-030) for 

Class AA streams (discussed in Subsection 8.4.1, Surface-Water Quality). Chloride, 

nitrate and IDS values were all below Washington State regulatory standards. The 

highest level of nitrate (4.4 mg!L) was detected in Sample S-4 (Magnolia Beach), 
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For the marine-shellfish samples analyzed, fecal coliform levels exceeded FDA • 

standards in Beall, Fisher, Judd, Paradise Cove, and Tahlequah Creeks. 

Associations of high levels of potential contaminants were not observed between 

freshwater, freshwater sediment, marine-water, marine-water sediment, and marine 

shellfish. Therefore, specific potential contaminant sources or specific contaminant 

transport pathways could not be identified 

8.4.1.4 Limitations 

The surface-water quality data presented above should be used with caution. This 

data was by. the laboratory analyzed prior to the implementation of a number of 

regulatory guidelines for water quality. Therefore, detection limits for mercury in 

freshwater and marine-water samples were above the chronic regulatory limits. 

Similarly, the detection limit for silver in marine-water samples was above the acute 

regulatory limit. In addition, pH values reported for many of the streams were 

unnaturally low (below 3 standard units) for surface water. These measurements may 

reflect errors in the field readings. 

8.4.2 Spring-Water Quality 

Samples of spring water were collected by SKCHD personnel from the following 

six spring locations (Figure 8-26): 

• North Vashon 

• Ober Beach 

• Klahania 

• Magnolia Beach 

(MIIy 14, 1003 nw.} 
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No regulatory standards have been established for freshwater sediments. On a 

relative basis, however, similar constituent levels were detected in all of the freshwater 

sediment samples with the exception of the chromium levels detected in freshwater

sediment samples collected from Judd Creek. Total coliform levels were highest in 

Mileta Creek for freshwater-sediment samples. Concentrations of the remainder of the 

constituentS detected in freshwater-sediment samples from the other creeks were within 

similar ranges of values. 

Concerning marine-water samples, a variety of metals were detected above 

Washington marine-water standards. Lead was the most predominant metal, having 

been detected in at least one sampling event for all marine-water samples. Copper was 

present above regulatory standards at least once in Beall, Judd, Mileta, Needle 

(Shinglemill), and Tahlequah Creeks. Zinc and silver were detected above regulatory 

standards at least once in Beall and Mileta Creeks, respectively. Tahlequah and Judd 

Creeks exhibited fecal coliforms above regulatory levels; Judd Creek also demonstrated 

total coliforms above regulatory standards. 

No regulatory standards have been established for marine-water sediments. On 

a relative basis, however, constituent levels of marine-water sediment samples were 

similar to each oth~r with the following exceptions. High chromium and lead levels were 

detected in samples collected from Judd Creek; arsenic levels in Judd Creek were also 

higher than those in other marine-water sediment samples. Total coliform levels in the 

marine-water sediment samples were highest in Tahlequah Creek, although high levels 

were also recorded in Mil eta Creek. Fecal coliform levels were highest in Mileta Creek. 

Zinc and mercury levels were highest in Paradise Cove and Needle (Shinglemill) Creeks, 

respectively . 
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Marine-Water Sediment (Tahlequah Creek) 

The highest total coliform concentration detected in any of the marine-water 

sediment samples was measured in Tahlequah Creek (July 1992). Other constituent 

concentrations were generally similar to those measured in the other streams sampled. 

Marine Shellfish (Tahlequah Creek) 

Fecal coliform concentrations in marine shellfish exceeded the FDA standard in 

five of the six samples analyzed (August and November 1991, and July and August 

1992). 

8.4.1.3 Summary of Results 

The surface-water quality data is summarized below. Freshwater, freshwater 

sediments, marine-water, marine-water sediment, and marine-shellfish data are discussed 

first, followed by a discussion of the associations between the sampling results and the 

different environments sampled. 

In the samples collected from freshwater streams, high fecal coliforms were 

present above regulatory levels within seven of the freshwater streams; Beall Creek was 

the exception. These high values may be indicative of wildlife in the area and not 

necessarily septic system contamination (Shallow, pers. comm. 1993); although many 

septic systems have failed, resulting in the creation ofsevere public health hazard areas 

(PEI/Barrett 1992). TDS levels in Green Valley Creek and mercury and chromium 

levels in Judd and Mileta Creeks, respectively, exceeded Washington freshwater 

standards for streams. 

• 

• 
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Tahlequah Creek 

Freshwater, marine-water, marine-water sediment, and marine-shellfish samples 

were collected for analysis from Tahlequah Creek. The results are presented below. 

Freshwater (Tahlequah Creek) 

Concentrations of arsenic, chloride, and selenium were below Washington State 

criteria for freshwater. Chromium and mercury were not detected. Concentrations of 

fecal coliforms did not exceed the geometric mean limit, but more than 10 percent of 

the samples exceeded the maximum limit value. Temperature and pH values measured 

in the field were within Washington State criteria, with the exception of pH values as 

discussed below in Subsection 8.4.1.4, Surface-Water Quality Data Limitations. TDS, 

lead, and nitrate concentrations were below Federal Drinking Water Standards. 

Marine Water (Tahlequah Creek) 

Total coliforms, arsenic, chromium, selenium, and zinc concentrations did not 

exceed Washington State criteria for marine water. Cadmium, mercury, and silver were 

not detected. Lead exceeded the chronic level once (Apri11992). Copper exceeded the 

acute level once (August 1991). Concentrations of fecal coliforms exceeded the 

geometric mean limit and more than 10 percent of all the samples exceeded the 

maximum limit value. 

(M.y 14, 11:1G3 nw.) 
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fecal coliforms did not exceed the geometric mean limit, but more than 10 percent of 

the samples exceeded the maximum limit. Temperature and pH values measured in the 

field were within Washington State criteria, With the exception of pH values as discussed 

below in Subsection 8.4.1.4, Surface-Water Quality Data Limitations. IDS, lead, and 

nitrate concentrations were below Federal Drinking Water Standards. 

Marine Water (Needle/Shinglemill Creek) 

Concentrations of total coliforms, fecal coliforms, arsenic, chromium, selenium, 

and zinc did not exceed Washington State criteria for marine water. Cadmium, mercury, 

and silver were not detected. Copper exceeded the acute limit in three samples (all 

from July 1992), and lead.exceeded the chronic limit in three samples (August 1991, 

April 1992, and August 1992). 

• Freshwater and Marine-Water Sedime.nts (Needle/Shinglemill Creek) 

• 

All constituent concentrations in freshwater-sediment samples and all but mercury 

concentrations in marine-water sediment samples were generally similar to those 

measured in the other streams sampled The highest mercury concentration measured 

in any of the marine-water sediment samples was measured in Needle (Shinglemill) 

Creek. 

Marine Shellfish (Needle/Shinglemill Creek) 

Fecal coliforms were detected in the .one marine-shellfish sample collected. The 

detected concentration was below the FDA standard. No shellfish were found at 

subsequent sampling events . 
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Marine Water (Paradise Cove Creek) 

Total coliforms, fecal colifomis, arsenic, chromium, selenium, and Zinc 

concentrations did not exceed Washington State criteria for marine water. Cadmium, 

copper, mercury, and silver were not detected. Lead exceeded the chronic limit in one 

sample (November 1991). 

Marine-Water Sediment (Paradise Cove Creek) 

The highest zinc concentration in any marine-water sediment sample was detected 

at Paradise Cove .Creek (November 1991). Other constituent concentrations were 

generally similar to those measured in the other streams sampled. 

Marine Shellfish (Paradise Cove Creek) 

Fecal coliform concentrations in marine shellfish exceeded the FDA standard in 

4 of the 11 samples analyzed (August 1991 and August 1992). 

Needle (Shinglemill) Creek 

Freshwater, marine-water, freshwater sediment, marine-water sediment, and 

marine-shellfish samples were collected for analysis from Needle (Shinglemill) Creek. 

The results are presented below. 

Freshwater (Needle/Shinglemill Creek) 

·Concentrations of arsenic, chloride, and selenium were below Washington State 

criteria for freshwater. Chromium and mercury were not detected. Concentrations of 

(May 14, 1G03 rw.) 
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• The highest fecal coliform concentration of any of the marine-sediment samples 

was measured at Mileta Creek (August 1991), and the level of total coliforms was 

significantly higher than levels detected in the other marine-sediment samples. Other 

constituent concentrations were generally similar to those measured in the other streams 

sampled.· 

Marine Shellfish (Mileta Creek) 

Fecal coliform concentrations in marine shellfish did not exceed the FDA 

standard. 

Paradise Cove Creek 

Freshwater, marine-water, marine-water sediment, and marine-shellfish samples 

• were collected for analysis from Paradise Cove Creek. The results are presented below. 

• 

Freshwater (Paradise Cove Creek) 

Arsenic and chloride concentrations did not exceed Washington State criteria for 

freshwater. Chromium, mercury, and selenium were not detected. Fecal coliform 

concentrations did not exceed the geometric mean limit, but more than 10 percent of 

the samples exceeded the maximum limit. Temperature and pH values measured in the 

field were within Washington State criteria, with the exception of pH values as discussed 

below in Subsection 8.4.1.4, Surface-Water Quality Data Limitations. TDS, lead, and 

·nitrate levels were below Federal Drinking Water Standards . 
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sediment sample was collected and submitted for analysis for pesticides and PCBs. The • 

results are presented below. 

Freshwater (Mileta Creek) 

Arsenic, chloride, and selenium concentrations did not exceed Washington State 

criteria for freshwater. Mercury was not detected. Chromium concentrations exceeded 

the chronic limit in three samples (August 1991 and June and August 1992). Fecal 

coliform concentrations did not exceed the geometric mean limit, but more than 10 

percent of the samples exceeded the maximum limit. Temperature and pH values 

measured in the field were within Washington State criteria, with the exception of pH 

values as discussed below in Subsection 8.4.1.4, Surface-Water Quality Data Limitations. 

TDS, lead, and nitrate levels were at or below Federal Drinking Water Standards. 

Marine Water (Mileta Creek) 

Concentrations of total coliforms, fecal coliforms, arsenic, chromium, selenium, 

and zinc did not exceed Washington State criteria for marine water. Cadmium and 

mercury were not detected. Copper and silver exceeded the acute levels in two and one 

samples, respectively (all from August 1991). Lead exceeded the chronic level in two 

samples (August 1991 and July 1992). 

Freshwater and Marine-Water Sediments (Mileta Creek) 

The highest total coliform concentrations of any of the freshwater-sediment 

samples was measured at Mil eta Creek. Other constituent concentrations were generally 

similar to those measured in the other streams sampled. No pesticides or PCBs were 

detected in the freshwater-sediment sample analyzed for these constituents. 

(May 14, 1;§ rw.) 
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Freshwater and Marine-Water Sediments (Judd Creek) 

The highest chromium level detected in any of the freshwater sediment samples 

was detected at Judd Creek; other constituents in freshwater sediment samples were 

generally similar to those measured in the other streams sampled. 

Acetone, methylene chloride, and TCA were detected in the freshwater sediment 

samples for August and September 1991; acetone and methylene chloride were also 

detected in the trip blank and laboratory quality control blank in September 1991. No 

pesticides or PCBs were detected in the two freshwater sediment samples analyzed. 

The highest chromium and lead levels detected in any of the marine-water 

sediment samples were detected at Judd Creek; arsenic levels were also slightly higher 

than in the other streams sampled. The level of total coliforms was significantly higher 

than levels detected in the other main-sediment samples. Other constituent 

concentrations in marine-water sediment samples were generally similar to those 

measured in the other streams sampled. 

Marine Shellfish (Judd Creek) 

Fecal coliform concentrations in marine shellfish exceeded the FDA standard in 

one of the eight samples analyzed (July 1992). 

Mileta Creek 

Freshwater, marine-water, freshwater sediment, marine-water sediment, and 

marine-shellfish samples were collected for analysis from Mil eta Creek. One freshwater-
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Freshwater (Judd Creek) 

Concentrations of arsenic, chloride, chromium, and selenium did not exceed the 

Washington State criteria for freshwater. Mercury was detected in one sample 

(September 1991) at a concentration exceeding the chronic limit. Fecal coliform values 

exceeded the geometric mean value and more than 10 percent of the samples exceeded 

the maximum standard value. Temperature and pH values measured in the field were 

within Washington State criteria, with the exception of pH values as discussed below 

in Subsection 8.4.1.4, Surface-Water Quality Data Umitations. Methylene chloride and 

acetone were detected in two and one freshwater samples, respectively, collected for 

VOC analysis (August and September 1991); these compounds were also detected in the 

trip blank and laboratory quality control blank for the September 1991 sampling event. 

Data validation of the methylene chloride and acetone samples resulted in a nondetect 

status for the samples. No pesticides or PCBs were detected No semivolatile 

compounds were detected in the one freshwater sample analyzed. TDS, lead, and 

nitrate levels were below Federal Drinking Water Standards. 

Marine Water (Judd Creek) 

Concentrations of arsenic, chromium, selenium, and zinc did not exceed the 

Washington State criteria for marine water. Cadmium, mercury, and silver were not 

detected. Concentrations of copper exceeded the acute limit in two samples (both from 

August 1991). Lead exceeded the chronic limit in two samples (August 1991 and April 

1992). Total coliform and fecal coliform levels did not exceed the geometric mean 

limits, but did exceed the maximum limit in more than 10 percent of the samples. 
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of fecal coliforms did not exceed the geometric mean limit, but more than 10 percent 

of the samples exceeded the maximum limit. Temperature and pH values measured in 

the field were within Washington State criteria, with the exception of pH values as 

discussed below in Subsection 8.4.1.4, Surface-Water Quality Data Limitations. Lead 

and nitrate were below Federal Drinking Water Standards, but TDS exceeded the 

Federal Drinking Water Standard in one sample (August 1991). 

Marine Water (Green Valley Creek) 

Concentrations of total coliforms, fecal coliforms, arsenic, selenium, and zinc did 

not exceed Washington State criteria for marine water. Lead exceeded the Washington 

State chronic standard in one sample (April 1992). Cadmium, chromium, copper, 

mercury, and silver were not detected. 

• Marine-Water Sediment (Green Valley Creek) 

• 

C:oncentrations of constituents in marine-water sediment samples were generally 

similar to those measured in the other streams sampled. 

Judd Creek 

Freshwater, marine-water, freshwater sediment, marine-water sediment, and 

marine-shellfish samples were collected for analysis from Judd Creek. Two freshwater 

samples and two freshwater-sediment samples were collected for .analysis for VOCs, 

· pesticides, and PCBs. However, one freshwater sample was inadvertently analyzed for 

semivolatiles instead of pesticides and PCBs. The results of the laboratory analysis on 

samples from Judd Creek are presented below . 
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Marine Water (Fisher Creek) 

Concentrations of total coliforms, arsenic, chromium, and zinc did not exceed the 

Washington State criteria for marine water. Cadmium, copper, mercury, selenium, and 

silver were not detected. Lead exceeded the Washington State chronic standard once 

(August 1991). Concentrations of fecal coliforms during the monitoring period did not 

exceed the geometric mean limit and less than 10 percent of the samples exceeded the 

maximum limit 

Marine-Water Sediment (Fisher Creek) 

Concentrations of constituents in marine-water sediment samples were generally 

similar to those measured in the other streams sampled. 

Marine Shellfish (Fisher Creek) 

Concentrations of fecal coliforms in marine shellfish exceeded the FDA standard 

in 4 of the 12 samples analyzed (April, July, and August 1992). 

Green Valley Creek 

Freshwater, marine-water, and marine-water sediment samples were collected for 

analysis from Green Valley Creek. The results are presented below. 

Freshwater (Green Valley Creek) 

Concentrations of arsenic, chloride, chromium, and selenium were ·below 

Washington State criteria for freshwater. Mercury was not detected. Concentrations 

• 

• 
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• standard in three samples (all from July 1992), and zinc exceeded the acute standard in 

one sample (August 1991). 

• 

• 

Marine-Water Sediment (Beall Creek) 

Concentrations of constituents in marine-water sediment samples were generally 

similar to those measured in the other streams sampled. 

Marine Shellfish (Beall Creek) 

Concentrations of fecal coliforms in marine shellfish exceeded the FDA standard 

in 3 of the 10 samples analyzed (all from July 1992). 

Fisher Creek 

Freshwater, marine-water, marine-water sediment, and marine-shellfish samples 

were collected for analysis from Fisher Creek. The results are presented below. 

Freshwater (Fisher Creek) 

Concentrations of arsenic, chloride, and selenium did not exceed the Washington 

State criteria for freshwater. · Chromium and mercury were not detected. 

Concentrations of fecal coliforms during the monitoring period exceeded the geometric 

mean limit and more than 10 percent of the samples exceeded the maximum limit. 

Temperature and pH values measured in the field were within Washington State criteria, 

with the exception of pH values as discussed below in Subsection 8.4.1.4, Surface-Water 

Quality Data Limitations. Concentrations of IDS, lead, and nitrate were below the 

Federal Drinking Water Standards . 

(~ 14, 1;1;13 rev.) 
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8.4.1~ lteSll)ts 

An evaluation of the data collected for each stream is provided below, followed 

by a· discussion of limitations of the sampling data. The sample results exceeding 

regulatory limits and the highest levels recorded for sediment samples with respect to 

the other streams sampled are summarized in Table 8-6. The laboratory analytical 

report is included as Appendix J. 

Beall Creek 

Freshwater, marine-water, marine-water sediment, and marine-shellfish samples 

were collected for analysis from Beall Creek. The results are presented below. 

Freshwater (Beall Creek) 

ltesults of analysis for fecal coliforms, selenium, arsenic, and chloride detected 

concentrations below the Washington State criteria for freshwater. Chromium and 

mercury were not detected. Temperature and pH values meaSllred in the field were 

within Washington State criteria, with the exception of pH values as discussed below in 

Subsection 8.4.1.4, Surface-Water Quality Data Limitations. TDS, lead, and nitrate 

levels were all below Federal Drinking Water Standards. 

Marine Water (Beall Creek) 

Analyses for total coliforms, fecal coliforms, arsenic, and chromium detected 

concentrations below the Washington State criteria for marine water. Cadmium, 

mercury, selenium, and silver were not detected. Concentrations of lead exceeded the 

chronic standard in one sample (August 1991), copper levels exceeded the acute 

(May 14, 1Q;I3 nw.) 
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Regulatory surface-water quality standards are determined using not-to-exceed, 

geometric mean, chronic, and acute values. Results for all samples from each stream 

were used to calculate the geometric mean. Chronic values are levels that may result 

in injury or death to an organism as a result of repeated or constant exposure over an 

extended period. Acute values are levels which may result in injury or death to an 

·organism as a result of short-term exposure. The regulatory criteria for total coliforms 

and fecal coliforms consist of a geometric-mean value not to be exceeded and a 

maximum value which no more than 10 percent of the samples may exceed. The 

regulatory criterion for pH is a range of values not to be exceeded. Other regulatory 

criteria are not-to-exceed values, some of which include a chronic value and an acute 

value. 

To provide an additional indicator of quality for freshwater samples, analytical 

results for IDS, lead, and nitrate were compared to Federal Drinking Water Standards. 

• This comparison was for purposes of general evaluation only, as Federal Drinking Water 

Standards do not necessarily apply to water in these streams. 

• 

According to SKCHD, no standards exist for freshwater or marine-water 

sediments. Rem;!ts of sediment sampling, therefore, were evaluated only for relative 

differences among the streams. 

Additionally, no standards exist for recreational harvested marine shellfish, 

according to SKCHD. Shellfish sampling results were, therefore, compared to U.S. 

Food and Drug Administration (FDA) standards for marine shellfish in commercial 

growing areas. Of the parameters analyzed, an FDA standard exists only for fecal 

coliforms. According to SKCHD, the standard is a not-to-exceed value. Comparison 

of shellfish sampling results to FDA standards was for purposes of general evaluation 

only; these standards do not necessarily apply to the marine-shellfish areas sampled . 

(~ 14, 1G03 rw.) 
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Freshwater sediment samples were collected in August and September 1991 from Judd, • 

Mileta, and Needle (Shinglemill) Creeks. 

All samples were analyzed for bacteriological, metal, and inorganic parameters. 

In addition, freshwater samples from Judd Creek and freshwater-sediment samples from 

Judd and Mileta Creeks were analyzed for VOCs and/or pesticides and PCBs in August 

and September 1991. VOCs, pesticides, and PCBs were analyzed for in samples from 

creek basins where historical land use information indicated it might be useful (SKCHD, 

pers. comm. 1993); 

To evaluate the sampling results, analytical data for water samples were 

compared to Washington State water-quality criteria (Chapter 173-201A WAC) for Class 

AA streams and marine water. At the time of this study, surface-water standards were 

limited or not adopted by the state until after these sampling events were completed 

(SKCHD, pers. comm. 1993). The following water-quality parameters were evaluated 

against the current Washington State water-quality criteria: 

Freshwater 

Fecal Coliforms 
Arsenic 
Chloride 
Chromium 
Mercury 
Selenium 
Temperature 
pH 
Aldrin 
Heptachlor 
Toxaphene 
PCB's 

Marine Water 

Total Coliforms 
Fecal Coliforms 

. Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

• 
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Upper Judd Creek was not specifically designated as one of th~ creeks from 

which water-quality samples were collected. Samples were collected at the same site 

location (adjacent to the weir or staff gage) for the eight creeks. Samples were not 

collected at the Upper Judd Creek (gage) location. 

The following sections summarize the surface-water sampling methodology used, 

field and laboratory results, and limitations on use of the data. 

8.4.1.1 Methodology 

The methodology used in sample collection is discussed in detail in the surface

water sample"collection work plan (EcoChem/Geraghty & Miller 1991). The following 

subsection summarizes the sample collection activities conducted in 1991 and 1992 . 

Freshwater samples were collected adjacent to the staff gage, in the middle of the 

creek (Figure 8-26). Marine-water samples were collected in the shellfish collection area 

at three sampling sites twenty feet apart, at a water depth of 3 feet (Shallow, pers. 

comm. 1993). Freshwater sediment samples were collected above the high marine water 

tide and downstream from the freshwater collection site. Marine-water sediment samples 

were collected in the middle of the shellfish collection area. Marine-shellfish samples 

were collected in the vicinity of the mouths of each creek. In Green Valley Creek, no 

marine-shellfish community could be located and, therefore, no shellfish samples was 

collected. 

Samples of freshwater were collected monthly from August 1991 through 

September 1992. Samples of marine water, marine-water sediment, and marine-shellfish 

were collected in August and November 1991 and April, July, and August 1992 . 

(May 14. 1;G3 nw.) 
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8.4 WATER QUALI'IY 

The following section describes the surface-, spring-, and ground-water quality of 

the Island. The S!lrface-water system investigation includes data from freshwater and 

marine water, freshwater and marine-water sediments, and marine shellfish. Spring- and 

ground-water quality data were collected from private and public water-supply wells and 

springs across the Island. The water quality for each system - surface, spring, and 

ground - is discussed in separate subsections below. All laboratory analyses were 

conducted by Am Test Inc. of Redmond, Washington, a state-certified laboratory. The 

spring- and ground-water data were validated by EcoChem, Inc. of Seattle, Washington. 

The surface water wa5 validated by SKCHD. 

8.4.1 Surface-Water Quality 

Samples of freshwater, marine water, freshwater sediment, marine-water 

sediment, and marine shellfish were collected by SKCHD personnel from the following 

eight streams (Figure 8-26): 

• Beall Creek 

• Fisher Creek 

• Green Valley Creek 

• Judd Creek 

• Mileta Creek 

• Paradise Cove Creek 

• Needle (Shinglemill) Creek 

• Tahlequah Creek 

(~ t-4. 1SJG3 nw.) 
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8.3.4.2 limitations 

The map of aquifer-sensitive areas should be used with caution. It is useful for 

delineating general areas that may have high potential recharge; however, to determine 

the actual potential recharge of a specific area, more site-specific data is needed 

Insufficient information is available on the Deep Aquifer to conclusively 

determine its recharge areas for this aquifer. Recharge of the Deep Aquifer is most 

likely derived from the Principal Aquifer by leakage through the aquitard separating the 

Principal and Deep Aquifers. The degree of interconnection between the deep aquifer 

penetrated by the Gig Harbor well and the Deep Aquifer penetrated by in the KIRO 

well is uncertain. More information is needed to determine the interconnection between 

the Island's Deep Aquifer and off-Island aquifers or the amount of recharge from the 

overlying Principal Aquifer . 

8.3.5 Water Balance 

A total water budget for the Island was presented in Carr (1983). The Island 

water budget equals the total amount of water coming into the Island through 

precipitation and potential deep aquifer recharge from off-Island resources versus the 

amount of water leaving the Island through runoff, consumption, and evapotranspiration. 

Carr (1983) estimates that approximately 10 percent of the annual rainfall recharges the 

Principal and Deep Aquifers. It was hoped that this water budget could be further 

refined using the results from the stream gages; however, due to problems in 

maintaining the stream gages and insufficient stream-flow data and water-consumption 

records, the Carr (1983) water budget could not be further refined. 

(May 14, 1SJD3 rev.) 
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highest potential recharge area determined from the total rainfall map is located • 

between northwest-central and east-central Vashon Island. Rainfall was not a recharge 

criteria considered in Carr (1983) 

8.3.4.2 Results 

Based on the composite of the five potential recharge maps (Figure 8-4), the 

largest areas which show the highest aquifer sensitivity for the Principal Aquifer are 

(1) west and northwest of Burton, (2) between Paradise Cove and Quartermaster 

Harbor, (3) west of Heyer Point, (4) Point Robinson, and (5) near the golf course on 

Maury Island. Several smaller areas of high potential recharge are scattered around the 

Island. 

In geneial, the aquifer-sensitivity map (Figure 8-4) is similar to the Carr (1983) 

recharge map. The potential recharge areas defined in Carr (1983) include central 

Maury Island, south-central and east-central Vashon Island, and the vicinity of the Town 

of Vashon. The main difference between the areas of recharge defined by Carr (1983) 

and the areas of aquifer-sensitivity discussed above is the methodology used in 

development of the maps. The difference in methodologies resulted in differing 

locations for high potential recharge areas. The criteria Carr (1983) used for the 

development of the recharge map are slope, surficial geologic formation permeability, 

soil ·permeability, and vegetation. . The criteria used for developed· of the aquifer

sensitivity map presented in Figure 8-4 are depth to water, slope, surficial geologic 

formation permeability, soil permeability, and rainfall. In addition, Booth's (1991) 

geologic map of Vashon Island was not available when the Carr recharge map was 

constructed; the difference in locations of surficial geologic units may also have 

contributed to the variances between the maps. 

(May 14. 1SIG3 nw.) 
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9.0 DEEP EXPLORATION BORING 

Geraghty & Miller, Inc. drilled an exploration well (VT-1) on Vashon Island, 

Washington to evaluate the resource potential and quality of the Deep Aquifer 

underlying the Vashon stade deposits (host of the Principal Aquifer). The following 

chapter descnbes the selection of the well site and the methodologies and field activities 

used to install the well. Also included is a summary of the information gathered as a 

result of the deep exploratory boring. · 

9.1 WELL LOCATION 

Exploratory Well Vf-1 is located on a maintenance road along the south side of 

Burton Acres Park on Vashon Island, Washington (Figure 8-6) at an approximate 

elevation of 50 feet msl. Access to the site was granted by the King County Parks 

Division which operates Burton Acres Park. 

Burton Acres Park was selected for location of the exploratory well because of 

site accessibility and because of the site's position relative to other deep production wells 

(the KIRO Well on Maury Island, Coho Well on Vashon Island, and the Gig Harbor 

Well No. 5 on the Kitsap Peninsula) (Figure 9-1). The site was also selected so that 

drilling would penetrate a minimal amount of Vashon stade deposits (the base of the 

Vashon stade deposits is estimated to occur at an elevation near sea level at this 

location; Figure 8-2). 

9.2 BOREHOLE DRILLING 

Field activities for installing Exploratory Well Vf-1 were conducted from 

January 7 through January 29, 1992. Because of subsurface conditions encountered 

(May 1<4, 1;1i13 nw.) 
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during drilling, the well was installed using two drilling methods, air-rotary and cable

tool. 

Okanogan Drilling, Inc. of Omak, Washington, drilled the initial borehole to a 

total depth of approximately 430 feet bls using an air-rotary Chicago Pneumatic 650 WS 

truck-mounted drill rig and tri-cone drill bit. The well was drilled by driving 12-inch 

inside diameter (ID) steel casing to a depth of approximately 20 feet bls to create a 

surface seal. Approximately 20-foot lengths of 8-inch ID steel casing were then 

advanced inside the 12-inch ID casing to prevent the collapse of the unconsolidated 

sediments surrounding the borehole during drilling. 

During drilling, the borehole cuttings were diverted to a series of small temporary 

settling ponds. At a depth range of approximately 380 to 445 feet bls, a water-bearing 

zone was encountered which consisted of very-fine- to fine-grained sand The large 

• 

volume of fine-grained sediments in the drill cuttings (which have a slow settling rate) • 

and increased water flow (estimated at approximately 40 gpm) caused the capacity of the 

settling ponds to be exceeded with sediment-laden water. Therefore, drilling with the 

air-rotary method was suspended at 430 feet bls on January 13, 1992. 

Drilling of VT-1 was resumed on January 23, 1992 at 430 feet bls by Tacoma 

Pump and Drilling Company of Graham, Washington using a Bucyras Erie 22W truck

mounted cable-tool drill rig. The cable-tool drilling method uses temporary steel casing 

and a percussion drill bit to advance the borehole. The drilling was switched to the 

cable-tool method because it produces less volume of water when removing drill cuttings 

in a water-bearing zone than does the air-rotary drilling method The borehole was 

advanced to a total depth of approximately 500 feet bls using the cable-tool drilling 

method and 8-inch ID steel casing. 

(MIIy 14, 1DD3 rw.) • 
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During the drilling of VT-1, soil samples from drill cuttings were collected and 

descriptions were recorded continuously on a boring log (Appendix M) for stratigraphic 

·comparison with other nearby deep boreholes. Soils encountered in the borehole for 

VT-1 consisted of primarily of fine-grained sand, silt, and clay with occasional interbeds 

of silty to sandy gravel. Fine-grained deposits occurred from approximately 0 to ·2 feet 

bls and from approximately 40 to 485 feet bls and generally consisted of grey to light

grey, interbedded silt and clay with fine-grained sand. A trace of peat fragments was 

encountered at a depth of approximately 38 feet bls. Coarser-grained sands and gravels 

were encountered at depths of approximately 2 to 40 feet bls and generally consisted of 

grey to brown well-graded sand and gravel. Interbedded sands, silts, and gravels were 

encountered from approximately 485 to 500 feet bls. 

Ground water was initially encountered during drilling at approximately 45 feet 

bls. A water-bearing zone consisting of fine-grained sand was also encountered from 

• approximately 380 to 445 feet bls (approximate elevation of -330 to -395 feet msl). An 

additional water-bearing zone of interbedded sand, silt, and silty gravel was encountered 

at approximately 485 to 500 feet bls. After drilling was terminated at 500 feet bls, the 

static water level recorded in the borehole on January 29, 1992 was 88.25 feet bls 

(approximate elevation of -38 feet msl). 

• 

9.3 DATA COLLEcriON AND ANALYSIS 

Two grab samples representative of the water-bearing zone encountered from 380 

to 445 feet bls (Samples 420 and 435) were submitted to Cascade Testing Laboratory, 

Inc. of Kirkland, Washington on January 29, 1992 for grain-size analysis to determine 

the feasibility of constructing an efficient water well in the fine-grained sediments 

(Appendix N). Soil Sample 420 was collected from the interval of 420 to 430 feet bls, 

and Soil Sample 435 was collected from the interval of 435 to 445 feet bls. The grain-
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size analysis was performed by passing the sampled soil through a series of sieves 

arranged in decreasing order of size opening. The soil retained in each sieve was 

weighed, and the cumulative percent retained was calculated and plotted for each size 

(Table 9-1). 

The salinity, temperature, and conductivity of the ground water in the borehole 

was tested in the field. Water samples were collected from 315, 380, 400, 420, 435, and 

481 feet bls. Salinity levels were consistently 0 parts per thousand; conductivity values 

ranged from 320 to 400 micromhos, indicating the water-bearing zones encountered were 

not affected by seawater intrusion. Values for pH ranged from 8.82 to 9.18 standard 

units, indicating the waters are slightly alkaline. Temperature values ranged from 9 to 

15 degrees centigrade, which is normal for ground water. 

9.4 BOREHOLE TERMINATION 

The borehole for VT -1 had been proposed to be completed as a production well 

as part of the evaluation of the Deep Aquifer. The borehole was terminated at 

approximately 500 feet bls without installing a well primarily because the fine-grained 

nature of the aquifers encountered precluded installing an efficient well. 

The results of the grain-size analysis (Table 9-1) (Appendix N) for the 

representative soil (silty, very-fine-grained sand) saniples ceillected from 420 to 445 feet 

bls indicated that more than 50 percent of the aquifer sand would pass through the 

minimum standard slot opening needed for installing a wire-wrapped well screen 

(equivalent size opening of the No. 100 sieve). These results precluded installing a well 

screen suitable for natural development (i.e., no filter pack installed) and are consistent 

with the field descriptions of the soil samples. In some cases, filter-pack materials can 

be used to shield the well screen from fine-grained formation materials. To ensure a 

(May 14, 1SIIil3 rw.) 
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• continuous filter pack is installed around the well screen, the filter pack should be a 

minimum of 3 inches thick (Driscoll 1986). Given that the borehole for VT-1 was 

drilled with an 8-inch inside diameter, a 3-inch-thick filter pack would reduce the 

maximum remaining borehole diameter for a well screen to 2 inches. Reduction of the 

well's diameter from 8 to 2 inches would decrease the well efficiency, specific capacity, 

and yield enough that completion of a water-supply well would not be efficient. 

• 

• 

The aquifer encountered between approximately 485 to 500 feet bls contained 

abundant silt, which also precluded installing an efficient production well. Because of 

financial constraints and the . fine-grained nature of this last aquifer, drilling was 

terminated at approximately 500 feet bls, and the top of the well casing was welded shut 

without installing a well screen. 

9.5 AQUIFER CHARACI'ERISTICS 

Since no pumping or slug (aquifer) tests were performed for Explorato:ry Well 

VT-1 and no aquifer tests are known to. have been conducted nearby, the aquifer 

hydraulic characteristics of the Deep Aquifer were estimated based on the grain-size 

distribution of the soil samples collected (Driscoll 1986). This procedure is described 

in Appendix 0. The grain size distnbution of the soil sample collected at a depth of 435 

feet bls was used for the calculation of the hydraulic conductivity. This sample was 

collected from a zone which was characterized during drilling as ve:ry fine-grained to 

fine-grained sand. Other portions of this water-bearing zone were characterized as finer 

and coarser than this sample, so that this sample may portray a relatively representative 

average composition. 

The hydraulic conductivity and transmissivity of the Deep Aquifer were calculated 

at approximately 10 to 15 feet per day and 600 to 900 square feet per day, respectively . 
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(The estimated transmissivity is based on an aquifer thickness of 60 feet. The aquifer 

thickness was estimated from the boring log for Well VT-1.) The storage coefficient was 

estimated at 10"3 to 10·5, based on typical values for a confined aq~ifer (Driscoll 1986). 

9.6 GEOLOGIC CROSS SECTION 

The hydrostratigraphy encountered in the borehole for VT-1 was compared with 

that of other deep production wells on the Island (the KIRO Well on Maury Island and 

the Coho Well on Vashon Island) and a deep production well on the Kitsap Peninsula 

(Gig Harbor Production Well No.5). A geologic cross section was prepared using these 

wells to compare hydrostratigraphic relationships of the Deep Aquifer on the Island with 

the deep aquifer on the Kitsap Peninsula (Figures 9-1 and 9-2). 

Stratigraphic nomenclature from Booth (1991) is applied to the surficial Vashon 

• 

stade units of the cross section. Also depicted on the cross section are approximate • 

elevations of the aquifers in the wells and the approximate elevation of the bottom of 

Colvos Passage of the Puget Sound. 

The hydrostratigraphy shown on the cross section suggests that there may be 

some stratigraphic correlation between the VT-1, Coho, and KIRO Wells. Similar 

Vashon stade. and pre-Vashon stade deposits (primarily interbedded fine-grained sand, 

silt, and clay with occasional interbeds of silty to sandy gravel) were reported for the 

VT-1, Coho, and KIRO wells, although the elevations of the correlative units vary. The 

first 50 feet encountered in the VT-1 well were most likely advance outwash (Qva) 

deposits. The interbedded fine- and coarse-grained materials encountered from 50 to 

485 feet bls may be equivalent to the Kitsap clay (Appendix M). The wide variety of 

geologic deposits and complex stratigraphic relationships between deposits precludes 
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correlation of the units reported for VT-1 with the units reported for Gig Harbor Well 

No. 5 on the Kitsap Peninsula (Booth, pers. comm. 1992). 

The cross section shows deep freshwater aquifers occur on the Island and on the 

Kitsap Peninsula at similar ranges in elevation (approximately -400 to -600 feet msl) and · 

at elevations below the bottom of Colvos Passage of the Puget Sound (approximately 

-300 feet msl). However, the interconnection of the Deep Aquifer on the Island with 

potential off-Island sources cannot be clearly defined based on the available data . 

(May 14, 1gga nw.) 



10.0 CONCLUSIONS AND RECOMMENDATIONS 

Chapter 10,0 briefly states the circumstances of the data analysis portion of this 

report and presents the conclusions that can be drawn from these data. In addition, this

chapter identifies data gaps and makes recommendations for filling those gaps based on 

the information presented in previous investigations of the Vashon GWMA plus the 

conclusions derived from the most recent data. The summary· and conclusion section 

is presented first, followed by the future data needs and recommendations. 

10.1 SUMMARY AND CONCLUSIONS 

Data concerning rainfall, surface water, ground water, and deep sediments for the 

Vashon GWMA were collected from late 1989 through early 1992 to further refine the 

understanding of the Island's water resources. Based on the latest data collection 

efforts, the following conclusions can be drawn. 

10.1.1 Rainfall 

Nine rain-gage stations were monitored during the three-plus-year observation 

period. The following rainfall trends for the Island are derived from the rainfall data 

collected. 

• Similar seasonal trends in rainfall fluctuations occur across the Island. 

The Island receives the most rainfall between November and April and 

the least between August and September. 

• The annual rainfall for the Island may range from approximately 23 to 

62 inches per year. 

(May 14, 1GG3 rw.) 
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• Annual rainfall trends vary erratically across the Island; however, the 

highest amount of rainfall generally falls in the north-central portion of 

Island. 

• Annual rainfall accumulations at Sea-Tac Airport on the mainland are 

consistently lower than on the Island. 

10.1.2 Surface Water 

Eight creeks were monitored during the observation period to determine trends 

in stream flow and the quality of surface water on the Island. Stream-flow data were 

developed from stream-gage readings. Water quality was evaluated from laboratory 

analysis of samples of freshwater, marine water, freshwater sediments, marine-water 

sediments, and marine shellfish. The following conclusions were drawn from this data 

e collection effort. 

• Stream levels .increase after high rainfall events, though not 

instantaneously. 

• Predictably, stream flow tends to correlate with rainfall. Stream flow is 

. highest during the wetter winter months and lowest during the drier 

summer months. 

• Estimated stream-base flow ranges from 0 cfs to 4 cfs (944 Mgpy). 

• High fecal coliform levels appear throughout the stream system; however, 

these elevated levels may reflect local wildlife rather than septic system 

failures. No correlations were observed between contaminant levels 
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detected in freshwater, freshwater sediments~ marine water, marine-water 

sediments, and marine shellfish. In other words, contaminants detected 

in a stream were not necessarily detected in marine sediments or shellfish 

at the mouth of the stream. 

• The quality of spring water on the Island appears to be good. · 

10.1.3 Ground Water 

During the observation period, 21 wells were monitored. Trends in water levels, 

ground-water quality, and aquifer characteristics were derived from the data collected 

and are presented below. 

• 

cl 
• 

Depth to ground water varies across the Island. In general, the deepest 

depths to ground water are associated with the central axis of Vashon 

Island, while the shallowest depths to ground water occur near the 

coastlines in the approximate middle of Vashon Island. 

Ground water is mounded on the Island and flows from the higher 

topographic areas toward the coastlines. 

• Observed water levels in wells across the Island fluctuated seasonally 

between 1 and 22 feet. 

• Most of the wells in which water levels fluctuated only between 1 and 3 

feet may be completed the Deep Aquifer. 

(~ 14, 111113 rev.) 
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• The water-bearing zones monitored by the selected wells generally showed 

a stable or a slight rise in the water level during this study and, therefore, 

do not have appear to have been affected by ground-water withdrawals. 

• The largest areas showing the highest potential recharge are (1) west and 

northwest of Burton, (2) between Paradise Cove and 9uartermaster 

Harbor, (3) west of Heyer Point, (4) Point Robinson, and (5) near the golf 

course on Maucy Island. Several smaller recharge areas are scattered 

around the Island. . 

• Most of the high potential · recharge areas are situated in low-density, 

single-family residential land use areas. A portion of the high potential 

recharge areas are located in high-density, single-family residential and 

manufacturing land use areas. 

• The concentration levels of chloride, nitrate, and IDS do not suggest any 

impact from land use. 

• Seawater does not appear to be intruding on the Island's freshwater 

resources. · 

Lead concentrations exceed the SDWA MCL in water sampled from 

Wells W-13 and W-15. It is uncertain whether this is due to actual 

concentrations in the ground water or a result of lead leached from the 

pipes. 

• Based on soil grain-size analysis, the hydraulic conductivity and · 

transmissivity for the Deep Aquifer is estimated to be 10 to 15 feet per 
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day and 600 to 900 square feet per day, respectively. The storage 

coefficient is estimated to be 10·3 to w-5• 

• Freshwater aquifers occur on the Island and on the Kitsap Peninsula at 

similar ranges in elevation (approximately -400 to -600 feet msl) and at 

elevations below the bottom of Colvos Passage of the Puget Sound 

(approximately -300 feet msl). However, an interconnection between the 

Deep Aquifer on the Island and potential off-Island sources cannot be 

verified based on the available data. 

• The water budget presented by Carr (1983) cannot be further refined or 

estimated, primarily because of the limitations of the stream-flow data and 

the lack of accurate water-consumption records. 

10.1.4 Deep Aquifer 

The results of drilling Exploration Well VT-1 revealed the following information 

concerning the deep water-bearing zones of the Island. 

• The pre-Vashon stade deposits encountered consist primarily of fine

grained sand, silt, and clay with occasional _ interbeds of silty to sandy 

gravel. Similar stratigraphy reported for the Island's Coho and KIRO 

wells suggests some stratigraphic correlation between the wells. 

• The wide variety of geologic depo.sits on the Island and th~ complex 

stratigraphic relationships between deposits preclude correlation of the 

hydrostratigraphy of the Island with that of the Kitsap Peninsula. 

(May 14, 111Q3 rev.) 
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• Ground water on the east-central coast of Vashon Island occurs at 

approximately 45 feet bls. Additional water-bearing zones consisting 

primarily of fine-grained sand occur from approximately 380 to 445 feet 

bls and 485 to 500 feet bls. 

• Exploratory Well Vf-l was terminated at approximately 500 feet bls 

without installing a well, primarily because the fine-grained nature of the 

aquifers encountered precluded installing an efficient well. 

10.2 RECOMMENDATIONS CONCERNING FUTURE INFORMATION NEEDS 

During the compilation of updated area characterization and data analysis 

information presented in this report, several data gaps were identified. Section 10.2 

summarizes the identified data gaps and makes recommendations for obtaining the 

missing information in the most cost-effective manner. 

10.2.1 Water Resources 

To further understand the available water resources for the Island and to develop 

a more accurate water budget, more data need to be generated for the major 

components of the water budget Accurate records of precipitation, runoff, aquifer 

recharge, and water withdrawal are critical in assessing the productive capacity of the 

Island's aquifers. To accomplish this objective, the follo~g activities should be 

initiated. 

• Install permanent staff gages approved by the USGS in selected 

watersheds. These gages should be strong enough to withstand storm 

events. In addition, automatic stream-flow recorders should be installed 
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to monitor daily and storm-event water levels of surfaee water in the 

major drainage basins. The recorders will need to be checked periodically 

· to retrieve the finite amount of information the recorder can retain and 

to ensure continued proper operation. 

• Monitor rainfall daily iii selected areas across the Island. Automatic rain

gage recorders would provide a more complete record of rainfall. The 

recorders will need to be checked periodically to retrieve the finite 

amount of information the recorder can retain and to ensure continued 

proper operation. 

• Obtain historical and current data on water use from all classes of 

puiVeyors. 

10.2.2 Water Quality 

The following activities should be conducted to continue the assessment of the 

effects of land use on water quality. 

• Monitor the water quality in shallow and deep wells on a long-term basis. 

• Monitor water quality in wells at and near the landfill, NIKE missile 

launch site, failing!prefailing septic systems, and UST sites. 

• Monitor the water quality of the surface water in the major drainage 

basins most likely to be impacted by ·potential point sources of 

contamination. 

(May 14, 111Q3 rw.) 
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Complete the survey on the condition of septic systems and determine · 

their influence on the surrounding drainage basins. High fecal coliform 

levels found near failed septic systems are potentially dangerous for 

contraction of disease. 

• Monitor possible contam.inants in marine shellfish near identified severe 

public health hazard and health caution areas .. 

10.2.3 Hydrogeology 

The map and report by Booth (1991) provide a detailed geologic picture of the 

lsland, particularly in. the coastal areas and along stream channels where extensive 

exposures are available. This information could be augmented through a thorough 

• review of Island well logs. Correlation of strata recorded during well drilling operations 

could assist in determining the location and volume of the Island's aquifers in areas 

where exposures are scarce, particularly of deeper water-bearing zones not exposed 

above mean sea level. 

• 

The ability of the two known aquifers, Principal and Deep, to meet water 

demands in the coming years is a fundamental concern in the Island's future ground

water management To develop a deeper understanding of the Principal Aquifer, more 

data and more data points are needed concerning ground-water levels in the Principal 

Aquifer. To further this understanding also, the characteristics of the Principal Aquifer 

should be further defined by performing the following activities: 

• Continue monitoring water levels in wells screened in the Principal 

Aquifer. To provide a more complete record, install automatic water-level 

(May 14, 1;Q3 rw.} 
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recorders. The recorders will need to be checked periodically to retrieve 

the finite amount of information the recorder can retain and to ensure 

continued proper operation. 

• Monitor water levels in an additional set of wells screened in the Principal 

Aquifer for further definition of water-table elevations. . 

• Conduct a pumping test on a well screened in the Principal Aquifer to 

determine the Principal Aquifer characteristics of transmissivity, hydraulic 

conductivity, and storativity. 

The water-resource potential of the Deep Aquifer has been difficult to estimate, 

largely because of complexities associated with establishing its degree of continuity, 

volume, and recharge capacity. To further the understanding of the potential production 

• 

capacity of the Deep Aquifer, the following activities should be conducted. • 

• Conduct a pumping test on a well screened in a deep water-bearing zone 

to refine the knowledge of the transmissivity, hydraulic conductivity, and 

storativity of the Deep Aquifer, 

• Install another "deep" well on the southwest side of Vashon Island to 

investigate further the potential that the Deep Aquifer is connected to the 

mainland's deep aquifer and to explore the production potential below the 

Principal Aquifer. 

• Collect, maintain, and analyze the records of all the other deep wells 

which have been and will be drilled on the Island. 

(May 14, 11»3 rw.) • 
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10.2.4 Public Awareness 

Maintain a high level of public awareness by implementing a system through 

which data are collated and retained in a usable manner. The results of the continuing 

data collection efforts can be conveyed to the public on a regular basis to preserve high · 

levels of public awareness and "grass-roots" responsibility for the Islands water resources . 

(May 14, tggG rw.) 
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ABBREVIATIONS 

Annual Growth Re art :Oati&blillll Jl ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
below land surface 
biological oxygen demand 
before present 
Burton Water Company 

xi 

Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 
Cooperative Extension Service 
cubic feet ·per second 
chemical oxygen demand 
Department of Development and Environmental Services 
King County Department of Public Works 
Dockton Water Association 
Washington State Department of Ecology 
United States Food and Drug Adininistration 
Gold Beach Water System · 
gallons per day 
gallons per day per connection 
gallons per minute 
Ground-Water Advisory Committee 
Ground-Water Management Area 
Ground-Water Management Plan 
inside diameter 
King County Agriculture Preservation Plan 
King County Board of Health 
King County Conservation District 
King County Planning Division 
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local service area 
maximum contaminant level 
milligrams per liter 
million gallons per day 
million gallons per year 
Maury Mutual Water Company 
mean sea level 
Washington State Model Toxics Control Act 
Municipality of Metropolitan Seattle 
polychlorinated biphenyls 
parts per million 
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ABBREVIATIONS (Continued) Xll • 
PPR King County Department of Parks, Planning, and Resources 
PSCOG Puget Sound Council of Governments 

~~!!Rii[!iiiiilil:mi&i!t~~ia9JI~li~JI119!fiil 
PSWQA Puget Sound Water Quality Authority 
RBCGWMP Redmond-Bear Creek Ground Water Management Plan 
RCRA Resource Conservation and Recovery Act 
RCW Revised Code of Washington 
SARA Superfund Amendments and Reauthorization Act of 1986 
SDWA Safe Drinking Water Act 
SKCHD Seattle-King County Department of Public Health 
SPA special protection area 
TCA 1,1,1-trichloroethane 
TCE trichloroethene 
TDS total dissolved solids 

. USACE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USEPA United States Department of Environmental Protection 
USGS United States Geological Survey 
UST underground storage tank 
VOC volatile organic compound • VSG Vashon Sand and Gravel 
WAC Washington Administrative Code 
WAVES Water And Vashon Ecosystems 
WDNR Washington State Department of Natural Resources 
WDOH Washington State Department of Health 
WSFS Washington State Ferry Service 
WWA Westside Water Association 
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5.0 LAND USE BACKGROUND 

Chapter 5.0 discusses the type and extent of land use activities potentially 

affecting ground water in the Vashon GWMA. 'Land use activities are first described 

generally as they are carried out on the Island, followed by specific land uses and their 

effects on the Island's water sources. 

5.1 GENERAL DESCRIPTION 

Included in the general description of the Island's land use are existing land uses 

for both developed and undeveloped land; development trends for residential, 

commercial/industrial, and agricultural areas; and the plans, policies, and regulations 

related to land use that have been sanctioned by King County. These areas of discussion 

are presented below. 

5.1.1 Existing Land Use 

l1,li£2~i!!~s£t~ll1wi11!11111!1§if!ll1Jll!ii!l~,~r~§llliiNI~I~I~lmlr1!!:!~ 
~~§~!ff~i:i*l~!~lRI\!g!!~ti!a!~~i~igm:t:at~l~m~m~ie§~i!!~jj:~ar&a~§ 
&~J~i!~i!,i~e~~HtJI~£~2i!niif,!il\Ie!!i~~§ll~ii112¥m~i'!l~RitBi!~!¥1!~llilii!iU 
~~~l£~iiii~ IM~IIi:! ~~~~&a~,!~l!~~~~~~J!IJ,iiii~II:~i!m!il;ll!it~i~JB!l!~~i'III!~ 
P~fm!!¥i9£¥~!!1i~;l~ll!882!9ii&lli9 l!~l~~B!I!!!J.,9]l!e!!!!il1Uiiilxi!ilif!l!1!1t9 
!!li!lli9~im!i!IHI!liiltil!i!~lmi!l~IImtBl~JI'fE1il11!111~1!ii~111!1~ 
il!~!!!!iliiHiiiB!E®£1i!i!!i'§{~f~~i!JB:i!tmiitlit@l IB 19gg, aeeerdiBg 

te the Paget Setnul Ce11Beil ef Ge·temmeBts (PSCOG), 9JJ aeres (alle11t 4 pereeat) ef 

the Islaad's 2J,4lg aeres were elassified as resideatial a&d JgJ aeres (alleut l.J pereeat) 

were eee11pied by plaees ef empleymeut. The remaiBiag laud, almest 9$ pereeut ef the 

IslaaB, was HBdevelepec:l . 
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5.1.2 Development Trends 

Development trends are discussed in terms of residential, commercial and 

industrial, agricultural, and other development. Each category is discussed below. 

5.1.2.1 Residential 

Populations and housing estimate and forecasts were drawn from two sources: 

(1) the Puget Sound Council of Governments (1988; 1993) and (2) King County annual 

growth reports (AGR) (1988a; 1989; 1991; 1992). Residential building data was 

gathered from an annual growth report (King County 1992). The following discussion 

describes the growth on the Island indicated by this data. 

The Island's population continues to grow, accompanied by a greater rise in the 

demand for housing (Tables 5-1 and 5-2). While the Island's population increased by 

only about 13 percent from 1970 (6,516) to 1980 (7,377), the total number of households 

increased by about 36 percent. From 1980 to 1990, the Island's population increased 

another 26 percent (to 9,309), yet the total number of households increased by 28 

percent. The disparity between growth in population and in number of households has 

arisen from a decrease in the average household size from 1970 to 1980, from 3.05 

persons (1970) to 2.53 persons (1980) to 2.50 persons (1990). Single-family dwellings 

increased in number by 25 percent from 1970 (2,070) to 1980 (2,594) and by 28 percent 

from 1980 to 1990 (3,488). The number of multi-family households jumped by 466 

percent between 1970 (53) and 1980 (300) and then decreased by 28 percent by 1990 

(215). 

!ls!~B!If!li~I!D'Ii[I~J.1£Biil1-i!~l&!ID.~i!l!fl~m§m!B!I 
~!tl1Blr~lii\liill!tiii;~i:~I§¥!EiiJJ£?!Ji[i~ii!RRtii!!1fll.llllru!m,~lilll 
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pepulatiaa ef the \'ashea G~IA, as 9,8QO, a 32.4 pereeat iaerease e~'er the 198Q 

PSCOG pepulatiea estimate. The tetal aumber ef heusehelds ia 1991 (4,QQQ) was up 

38.4 pereent frem 198Q. The 1988 AGR predieted a pepulatien ef 8,372 by the year 

2QQQ (Table 3 3); whereas, the 1992 AGR has ele•;ated the predietieli te 11,\!:~!tlliiRli! 

~tit!!illiB!il~it~l1!11i.11!\ilii!iM~liill11;$~i!!!§llimi!J,~§Kl.~I!1!19'I!!~iriiit'ili:ii1! 
~§!iiialJJI~!!!!!lllhiitll!9!l ... Iiii"l~lt!t\~H.i;!i!~2ii:I1t~I~-11Ill~ 
'~?2il~~~t The 19~ PSCOG predietiea ef 8,572 (Table 5 3) fer the year 2QQQ is 22.7 

pereent !ewer thaa the 1992 AGR fereeast (11,1QQ). Table 55 sliev:s the aumber ef 

resideatial permit£ issued aad the aum9er ef lteusiag liBits Built ia the Vashea G'.J~t:\ 

frem 198Q threugh 1991, as reperted in the 1992 AGR . 

. As stated in the 1986 Vashon Community Plan,j~!!,~{ll:i91f~!ll!i\li,&lJ!I1 

ii!i,§~lilglliJIIl~liJ!i111~119DI~~~4!~91F§It,ll§fP:Ji9!1i~It~rll!ll!!l!tll91flE 

l~elf\!;!!$9illl!!!ll~fll9!i§il!lr!lm!!Elll:~ii~B~~~~~s2¥1~E!!!9!m!!!!ll 
ii!l§i:~Ei!l~til(~ppJ~f!!(qg!!i£t§l the Vashea Se>ner Distriet leeal sefYiee area 

(LSA) withiB the TeWB sf \'asfteB eeataias plaBBiBg ffir iBteasirle resideatial 

. develepmeat, iaslulliag areas ef multi family de•;elepmeat. CemmuBities witheut sewer 

systems (ineludiag Deektea, Burton, and Vashon Heights) are allowed to develop to a 

maximum density of three single-family units per acre (King County 1986). 

5.1.2.2 Commercial and Industrial 

The Town of Vashon is presently and will continue to be the center of the major 

commercial business interests on the Island. Small commercial centers exist in other 

communities and will be maintained at their current size, except for the possible limited 

{May 14, 1gg:s nw.) 
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expansion of Burton's. Mixed business/residential units will be encouraged in the Town • 

of Vashon and its business center.fl:&!~fli~I!JI§lli!R§.iiH!.i,,!YIII!!tmi!~I!~T~i. 

i%ti1~£!1J!!!~,Ii'lisB:ir,!!i.~l!l~!i!§1~~i!!ililgji:@9!1~~~P!li~~~~!iftlt@! 
if-~llimififlilililiml~~iL\!ilifii§lll§gii~ii!IIII~!Bilili:llij!ltft!ltti!Pll~~!tt 
IBBi!li~!i!filili£JllliiJii£if!f.lffiqf.liJ.IIt\ll~P.it.!~ Ne additiesal9usiBess 

zeuiBg has Beee Sesigaatea, 9eeause appre&Bately eae tliird ef the laBEI611Heatly zeaeEI 

fer BusiBess is uBdfl4'ele}3ed. ~leighherheed ·greeef}' stares aBEl small elustefS ef husiBess 

that t9Bst iB lslaaB eemmunities are reeegaizeB as iategral parts ef the eha-raeter ef the 

eeBHBttBities. Home occupations and cottage industries presently operate, and shall 

continue to operate in the future, provided that they meet the safety, zoning, and 

aesthetic standards of the community.jj!lJI4§i~tB1'9I.~l'mtl~I~J£1!1&J!!lq1};11Jili!I\~ 

£fl!m~l'l~~f!ii!fiml1tlj!li~ill!l_.~l'i\l~!Y111l~lllm~,~~ItB#.l!9.!!Jf!ll! 
l~~~~j TaBle 3 (; shews seleeteEI Bew iBEitistrial aBEl eemmefeial peABits iB the VasheB 
,.,.w.v.'.•.w .. ·.•.• 

GWMA fef 198Q thfeagh 1988 (KiBg GeaBty 1989a). 

The lack of island-to-mainland transportation other than the public ferry system 

is one of the factors lliniting industrial growth in the Vashon GWMA.~D.itl~iftlfl!~ 

I§IIBJ¥,1!iiif!,~L~iii~~~»t91:ti2!1M2!111&1:lBillv~!R!!t!i~ltil~EB 
il!ltll!ltl!ii~JZ21B~Ia!IJ~IIB[!11P~llli1Ulllt:tffil~ii«RIIllili 
iili~§J;ili~mlifii~!IU!iJ1i£ii!·Jiil~llili~i\fA!itllJr@i!iillillliiitl!l'l~iit-[~! 
ilf~!!lii~l~iiitil!i§l!l111it~illm£~![mll~ili At fJfeseBt, aiJfJfe&Bately half ef the 

laBEl l!eBeEI fef iBEitistrial ttses (allettt 4Q aeres) is stiilHBdevelepeEI. A malfimttm ef liQ 

aeres tetal is estimated te he adequate ~er maaufaetariBg uses uBEler the eurreBt_l98~ 

\'ashea Cemmuaity Piau. F-uture iB&ustrial grev:tlt \Viii Be elustered seuth aael \Vest ef 

the TewB ef \lashea aBEl aeaf elfistiBg iaEitistrial sites (Plate 1). Given the rural 

character of the Island and the limited work force, no large-scale industrial development 

is foreseen; future industrial uses wili generally be for small-scale, light industry. 

(May 14, 1gg:J rev.) 
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• be permitted on the Island. Establishment of a permanent farmers' market was 

recommended in the 1986 Vashon Community Plan. 

5.1.2.4 Other 

Another development trend is the establishment and protection of historic sites, 

as recommended in the 1986 Vashon Community Plan. The communities of Burton and 

Dockton have been nominated as historic districts; development guidelines encourage 

maintaining compatibility with historic buildings. The 1986 Vashon Community Plan 

states that a Historic Preservation Officer will review proposals for development to 

evaluate their potential impact on the character of the community. According to Julie 

Koler, King County Historic Preservation Officer, a Jist of historic sites and potential 

landmarks on the Island was developed after a survey of the Island. The Historic 

Preservation Office is generally consulted by DDES if a proposed development involves 

• a site on that Jist (Koler, pers. comm. 1989). 

• 

5.1.3 Plans. Policies. and Regulations 

Land use activities and development trends evolve within the framework of 

a licable land use olicies. In the case of the Vashon GWMA,!ltllHliiastliiffiUIMi'tial pp p :~:::=~::,:,:,:,:,:::::::,:,~,-:::~:::::::::;::::::=-::::-.:::::::::::::::::::::,:;:,:,:,:,:,:,:,:.:::-,:,:,:,:., 

~ii2l~llilii£+~i!rs:m~;,,~~•,&taiiiil!ilieln~l\~E~I~!Ir:ia«&iiiim~oi]lil«llv 
~9mmHi111mi!W!!$li~lmi.lmmiii1&.91P.!i!~!¥!11!iiillsl!I!RtW~JP!&tll!lil 
tlie mest influential land use pelieies are these ef KiBg CeuBty aBd ef the lslaBd. The 

19!!3 KiBg CeuBty CempreheHSPie FlaB is tlie eeuaty's leBg range, county-wide, 

comprehensive land use plan. The 1986 Vashon Community Plan contains detailed land 

use, capital improvement, and zoning plans. In addition, functional plans, which address 

location, design, and operation of public facilities and services (such as surface-water 

control and sewage disposal), receive policy direction from the King County 

(May 14, 1W3 rav.) 
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5.2.1.1 Description 

The 9.3-acre refuse area of the Landfill is located on a 145-acre site in west

central Vashon Island, primarily in the southwest quarter of Section 36, T23N R2E 

(Figures 5-1 and 5-2). Access to the site is by way of 130th Avenue Southwest (Harper

Owes/Golder 1986). In their report, Harper-Owes (1988) states that historic records 

indicate that disposal at the site may have begun in the early 1900s. The site has been 

active since the early 1950s, but detailed records are unavailable prior to that date. 

Currently, all forms of solid waste as defined in the King County Solid Waste 

Regulations (KCSWR), Title 10, of the King County Code of the Board of Health, 

Rules and Regulations No. 8, are accepted at the landfill, with the following exceptions: 

• Liquids, demolition debris, or flammable materials. 

• Dangerous wastes as defined by Ecology under Chapter 173-303 WAC . 

• Hazardous wastes as defined by Federal Law 94-580, RCRA 1976. 

A monthly inspection is conducted by the SKCHD staff to verify that unacceptable waste 

is not accepted at the landfill. 

In 1984, 1985, a:nd 1986, the landfill accepted approximately 4,800, 5,500, and 

5,900 tons of refuse, respectiyely, representing volumes of approximately 16,000, 18,000, 

and 19,600 cubic yards,!!m§§HI!~I.iliiii!flil1il1~1~!!~!1i!!B!I!I§§~ffi!i12!1i!fif!!H¥!! 

~,l§t~EI8ll.g!ffi.l&l\121.ili£~i&!£1~!1!§i!,%t~'-f respeetP;ely (Taele 57). The refuse 

generation rate is expected to increase· annually as both population and per-person 

refuse generation increase (Harper-Owes 1988). 

(May 14, .1S»SS3 rw.) 
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• Harding Lawson (1991), the water table in the shallow zone has dropped along the west 

side of the landfill as a result of the landfill closure, and the primary direction of 

ground-water flow is to the west 

Approximately 4,000 to 5,000 feet west of the landfill, a steep slope cuts across 

a silt ( aquitard)/sand contact layer (Figure 5-5). Spring water seeps out of the contact 

and enters an unnamed creek, eventually discharging into Colvos Passage1ifl~§~illl¥.~ 

~till!9£l9~~,9Ji~I~1B!!l§~1Dt~i;Brf!gi!iiilil,l9~ilm';11!!!~1tq¥~9!l~ll!l¥ill£ 
!!~im!!Yii,§!l~l!l~lliifi~R!1£!~19.1Uii&trt!~iti!!ili!1iiil\!i1itll!i~¥!1l!~tm! 
i9itt~,g¥!i'§~mlt~~ti'i!iiii~itf§;iil!lli~,j!il!t~ The quality ef the SflriBg water as 

it lea·;es the site is uBkB9'.v&. Spring water is probably composed of water from both 

water-bearing zones (Harding Lawson 1991). 

Six monitoring wells ( 4 shallow and 2 deep) and three ground-water seeps (areas 

• where spring water flows out through exposed seams of sand) have been periodically 

sampled. The water samples have been submitted to a laboratory to be analyzed for pH, 

specific conductance, total solids, TDS, total suspended solids, chemical oxygen demand 

(COD), total organic carbon, total organic halogens, biological oxygen demand (BOD), 

and dissolved oxygen. Four wells were screened in the shallow zone, and two wells were 

screened in the deep zone. 

• 

Four monitoring wells (MW-1, MW-3, MW-4, and MW-5S) were sampled . 

between 1984 and 1992 by R. W. Beck, Harper-Owes, and Harding Lawson to determine 

the water quality in the shallow water-bearing zone. Contours of specific conductance 

data in the shallow zone indicated a potential leachate plume spreading out from the 

landfill (Beck 1984; Harper-Owes/Golder 1986). The highest specific conductance levels 

occurred in samples collected from two wells (MW-4 and MW-5) located downgradient 

(west) of the landfill (MW-4 and MW-5S) (Harper-Owes/Golder 1986) . 

(May 1.4, 1w:J rev.) 
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Harding Lawson's investigation of ground-water in 1991 concluded that 

"downgradient wells are still impacted by leachate, but trends in water quality 

improvement exist" (Harding Lawson 1991). Samples collected from at least one 

downgradientmonitoringwell screened in the shallow water-bearing zone (Appendix A) 

have exceeded water-quality standards for total coliforms, arsenic, vinyl chloride, 

methylene chloride, and 1,1,1-trichloroethane (TCA) during one or more sampling 

events since 1986. 

Monitoring Wells MW-2 and MW-5D were sampled between 1984 and 1992 by 

Beck, Harper-Owes, and Harding Lawson to determine the water quality in the deep 

water-bearing zone. Leachate migration was suspected in the deep zone because the 

highest levels of specific conductance were detected in the western downgradient 

perimeter wells (MW-2 and MW-5D) (Beck 1984; Harper-Owes/Golder 1986). Samples 

collected from at least one downgradient monitoring well screened in the deep water- • 

bearing zone (Appendix A) have exceeded water-quality standards for chromium, endrin, 

arsenic, vinyl chloride, me_thylene chloride, TCA, and lindane during one or more 

sampling events since 1986 (Harding Lawson 1991); COD has also been present in 

MW-5D. 

The capping of the old landfill fill area in 1989 may have caused COD 

concentrations to decrease in Monitoring Well MW-5D. Harding Lawson (1991) 

concluded that "the trend of dropping COD indicates that vinyl chloride and methylene 

chloride levels may drop also." In addition, Harding Lawson stated that leachate 

generation from the old fill has been inhibited by the cap installed in 1989JirlfililflitellilS 
m:::x0:~:::::-~:~=:::=:::::~=:«:;..;:;:;:;:;: 

Si&41:!~¥ti1Itl~tii!i,tl1iit~B1~1~1Wi~&iim!l!¥~i~i'~~~~~~~i:¥!£!E!!D 
Rll~l!IJI!il{!ii~!IJAI!IJl!i-1littJJ&e!iitiEll~liE!Dj~£1t~~~f[it~ 
s9J!Bi.i!ii~!iii~Il~i2!41llii£mfi9!a¥.I!!!~Ii~ll!ii!l!w,!J4t9:ifiBm!Iitl 

(May 14, 1W3 1'8'1.) 
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• BIB!I!i!al!ls!s~il:liii!!SI~;\iiJ¥1!11U!w!!fi!!;I~Jil§il'i~BI!mBit~EB~ 
IB!!~t~&~!s§!l!ms~~-~,l~;;~au,sl59im,l!11._mel:el'!lllii~l~~ril!$!!!sn~ 

Beck (1984) and Harper-Owes/Golder (1986) concluded that spring.( seep) water 

was affected by leachate migration. Harding Lawson (1991) also suggested the 

possibility of leachate infiltration, based on moderately elevated levels of specific 

conductance, chloride, and COD .. l~§l,t§m!ll£~1:1m!!i\~[,~~~.lili!!Jli!!IJ!l~lffi 

wet•m~n~lliPi!s!R¥~~~~ ~~~r~i~liilimmili!~i~§:iliitmll!!rAEii~Rittl 
!i2~iti!!~ili!i!lBie,~i!~£1iii!IIY~lmg&lf~!s!!~IiRii~ltl!:~lJifiin~llit~tl¥1!ii 
!tlhi~BJll~il~8Bl~1fl9~mMiil~~fi!:tl!i~~a~Rllm¥1lsl!!lt!iill~2ii,~til!l!m1JB~I! 
ast•~iiiiiliii~rfiiills!~?¥r:m~;irJvJi~~~s£ill:~£mln~ii~~~~mg[lsm£~le,~:m~\!lm 
~~i111ii!!~~2l!~i§2YBiiii~~t\KI!Mmi2!!l§,i!!!YSll£e!li~l~iliJ1-fiiii!EqU§ 
lfi¥fliitUll!~1£illl9le¥!i!t!E~fi!Rli£1Bn9Ii!,t~it~'Ri!m!l¥!lf!!;?!limRti 
!2i!iiW!~Ilil!lsi~§!lB!1~1~§l~ii(iJ!ill!!iill\f!IIIB!!eg!~f!etl!!![~,~~!lil 

• !su2!m1imllmi~tti1R~illffilisl9i~§ur 

• 

Eleven off-site wells have been monitored by SKCHD periodically since December 1987 

(Figure 5-6). The ground-water samples were analyzed for volatile and semivolatile 

organic compounds, organochlorine pesticides, and metals (Appendix A).jfu 

12!!~~~fim~.rR~i~mmaliit£miglim»it¥sl•a!ll!illl~!~l~§¥glnB!mJ~gi!!t£i 

m!!li!li4il~i2n~nl£ilii!Bil!illlf!tli!~l!IIJ1~l}ti,i[!~EBJii8s!ll!lll~~~,~iY 
!ii!le~~eJiilrtii~tlis~££9Jii~!ii»i§DI~~!!t§ill:~!l!i\wlii!ltm!!B~J;)J,!111~ 
!ii~!mi!I¥~l:ti!iri?l!!i!!~ili!f£~lii1®Elll&ffBi!ilifll!Kil~1!i~!fl:v~lB! 
iitJJi¥@[§iiiiili~ltiRilil!fi!J!'i!i'1Bili191!i,,iiJI11ti!W::QJK~!E!JY:iB 
!!tll!!l~l!Y.191Blin!ti!IItlif5ll§l\B11m'l!IJ!I'1Rvl!'lilitill1ll1it91V,II:iilmmt! 
!Rsml!*!!t¥1Eiamsm~&(};xalii'list&1Pi~lsBmHi,9£!1RI:W~il&!~!lmiie:i 

(May 14, 1QQ3 rov.) 
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~IIJ.l!9Rnl¥11!V!fh\!l!l1mllma;;1!1lili~ism:l¥Jffili~!~m2¥U!mli~l~imt~• 
!12&~IIii~i!ixsl!iem'ftn,€g!11£lililt&t!~¥1!9]i!!!arri!mu!r;l!!}lil~a•m;!!Ial!! 
.I~E!litsljJI!fJJ!tilttJDJII&lJIR!imlrll\ti~IBMrDJ£§11!tllllllllt~ 
iltii!~i"ill!¥.tiB:q[i!~1DI:B.11fli91if§L4Itlle&!I~If£tli&BIIIllril 
~JPii,~li&l»ai!ata:'B1!1191!1tR1J&l•ttt~tBI&mmm•~~~fl§l 
~Rssl! 
swlr!i1§21~1~!!iilll!¥iii!Int!f!~:;!MJ!II&r&~a!Ii!i!~!!g;;:llrtB~IDEI,m 
i!l;t!im~n!!~!mf!!i!iiJ~9ri!sril!!i1!~!!~DI!§;•;v;~»~x~!~s!!lmill~•i!!l!ifl! 
ms!~i!~ir;£!g!frs!l~!!b!i~i!~,!lifii!m~r;~ri~11\tmr£1Bt~ttfRfiii~IK~~le!t'li!J~i~'~ 
ii,tii~i££!H!i9i~i~iiiis~!E£i~Btftil~!Hlilii~!9tiral!;9iiiiil~ii!ii!:ef!f~1~1iif! 
WI~Jxi,mi~!n!mxst9J!§jim1¥J!rlBI&liLIEPBir~a!l!il~~Rii::B.liwJ!Iisiii\it~ 
~t~l!l¥11il.llgfi§llf~!iiitl~sl!Bi!'!l!~iJ&~!Uli!II!!B~,~;1U~Bli911111t 
iiiRil!i~!li!IAII!!~l§I:$BI~eiiiiRiiilil~i¥ilfB!!i!B.f111Ii._!l~1~!1 
ElJLI.lqi!Ili:Si!llilllltl~llE!Mtl11:1iittiJmll1Jli 
~leae ef the eii site meaiteriag ';;ells have 9hi9ited levels a9er:e primacy driBIB:Bg 

water staBEiarEis fer the eeasetlieats asa~eEi. The KiBg Ceuaty Selia Waste l:>ir.<isieB 

eeatHut.es te sample ~r vvells aad five sudaee \Vater $eurees at aatl MSHBd the LauSHll 

eR a ttaarterly llasis. It is aRlaiSWil v.~ether the sB.aHew a&d deep w&tef JlfeEiueiRg zeRes 

im.paetetJ By the Laadfill are iBtereeaaeeted ·~vith the at}UHers utilized ftlr p11l11ie ·.vater 

supply v;ells. 

The Vashon Island Landfill is recorded on Ecology's list of Hazardous Waste 

Investigations and Cleanup Program dated December 1988 as a state site undergoing 

long-term monitoringl!BR~,;~!lll[!!imlillmB£,1!§~11~!§!$~l!ii~J:ilt2!1\l~ 

lili!§II:9!!rui!!~itii1\Rt2seili.JJ!f;mi~1i~i!!)l~!II.,JI'Jfi!liJIJiiiB1!qi 
§J~¥1!!i!ll1!\is¥Jm~:~m:9u~~~~-~1m:tfat~J:~~:mliliifri1B~~lfl~tnri~l•m~l 
§,fi<lftlf~iilliliii!!ifiiili§fil1w1!!!8!!1£5IIi¥1&91Bii~JBiiB4ils\~l!'a 
lm!fl!l!lf2J!!iiiiii»,fiti1iiiliiiiifi~t!!~J1qii~E9~£ill!IB!i'l\{qtl&! • 

(May 14, 1GOG nN.} 
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• AeeeFdiBg te eeelegy, the Landfill bas apparently affected surface-water quality and may 

also have affected ground-water quality. Ecology's listing reports contamination as 

confirmed, suspected, unknown, potential, true, or false for each of 15 contaminant 

categories. The only contaminants listed as confirmed for the Vashon Island Landfill 

are "metals - other," which refers to metals other than the priority pollutants. The 

contaminants listed as suspected include priority pollutant metals, petroleum products, 

phenolic compounds, and conventional organic and inorganic contaminants (Ecology 

19ss).!liii~1-ill~2!\:1Jl]Y£i~!!i!!i!!lllll~Il~B1,l1Qlili~~~~~i!ii~Jii]li!IBB 
~~~.~~!§§!~lliJ~,~~J~!~~I!IiiiEI!iilili2!iviill!tlll\fil§lt!i~1ii:BI!ff~lils 
~~~iB9i! 

5.2.2 Former NIKE Missile Launch Site 

A former missile launch site is located at the northwest intersection of Southwest 

• 220tb Street and 119th Avenue Southwest, at the present location of Paradise Ridge 

Park (Figure 5-1). From 1955 to 1974, NIKE-Ajax and Hercules missiles were deployed 

from the site. A description of the activities formerly conducted at the site and the 

effect of those activities on ground water follows. 

• 

5.2.2.1 Description 

According to J. A. Maas of the USACE (Maas, pers. comm. 1993), the NIKE site 

was composed of three areas: a family housing area, a missile launch site (Figure 5-7), 

and a control site approximately 1 mile east of the launch site. The family housing area 

is now privately owned, the control site was conveyed to the Washington State 

Department of Health and Education in 1976, and the launch site was transferred from 

the United States Department of Defense to the King County Parks Department in 

1976. The launch site bas been an equestrian park since 1976 . 

(May 14, 11;83 ...,_, 
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ili:IB.llll!i,aml§tl!IIiiElm!II1!!MBB!t\W[!I!IIililiallllqJ.Itq,!J&~Mimi • 
r:sl!ll$!ax~1Ws5!lsiBmBail~llmR1a!ll!e,~£De!~lil•:*~~~~~ftiJia!W~ll~t~ 
~iil~!!l&f:!,$lli!!!!l~ls!!IJ~.itiiilB!i\illl£~J~2igWJIIRl~itl!!:lm!!aB91 
~9!miii~i!iti'~m21~1}¥~!itil~i!1.1iiillil~ltqi1i;S9!giilliF;lll~!§!1!!['fi~Kii 
itiiri~liriiA'I·»'iti{1i9&2f:iiliiiill!lll,sli'ii+ilsitii·~r21\l!~!i!tr&li~liR911!i 
eslal,\fiir£ili!~txi1ll!l!is~~~j~~.s~~~~Eifislr~~.~;mi&!iii111itiil®:Vl1wiii!!Dl!:ll' 
lfis~llil£e:!!im1!1~!mili?~l~·!s:IR¥~ariael[t.~tr~Eli!!il9!i!i~s!l!l;t!l!l[mlil~! 
!iil!!i!l9!2t!t8~ili~t~&!lllii!ilil!li£81!1~Ii 

Ceataet with greaa£4 wateF is estJmate8 te eeeur at 2Q feet ~el9\Y la-BB Stirlaee 

(els). The grel!nd water iB the weHs elesest te the site (W 1, W 13, W Hi, and W 11) 

has net heeB aaal}'£ed fer eFgaBie eeastitaeats. 

5.2.3 On-Site Sewage Systems 

The King County Board of Health (KCBH) rules and regulations governing on- • 

site sewage disposal systems now recognizes on-site wastewater disposal, i.e., septic 

systems, as a long-term wastewater disposal method for areas not served by public water 

service. At present, all of the Island lying outside the Vashon Sewer District LSA in the 

Town of Vashon (Figure 5-9) uses on-site wastewater disposal systems. A description 

of activities involving regulation and monitoring of septic systems and the effects of 

septic systems on ground water are presented below. 

5.2.3.1 Description 

ilsim!liBI£~!1liin¥!~s!!l!i!9JWI!I~§III!i91111~1liE!iBl~llii,;ti 
IJ!liiifiillriitiil~~ffilg£;!tl!l¥i~!riiJ~!§2ii!§¥IIii~lmi!il&~-~i~~I-
ffml!i!ml~!\ll~lla[£!ll~lt~1'm&l!l~§!~lllelf!ii~IIDili!!~llt~i[l:~iti!iR~Jl!t~1 
!l!sM:a~!i!~e!9I,§n&~,~~i!!t~~e~!E!nJfl!!!t;lei!ls¥1Billl!~!l1t~~ill~IIi!lsarl 

(May. 14, 19P3 rev.} • 
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• lll!,li~l§~ll!fi!m[~-@llm~t[tmi:ll!!ll!iil'i!!J!t!l\!!l:~!!~l!i~!i!!l£!1!Bi!!l 
r~'~lirE~!!B!r•l1~~~r;r:tR!t~tl\t!~:~i§lli~il~~;~:m~Im§li.!limell~i~ 
;*nil~~~•t~~iJ!il!lrl2!!tli&+t§ei!!Aii!ell1!miimR~;~~~-~t~l!~ii~lllii!!D 
li'iBiltil~grli~ilii!tJ!JEimi!i~!I!~IIiilli~aitti¥J§Pli~l~ilimillt!"~l!iti~[~i§B! 

• 

• 

let sizes OOr uasev;ereel .:hvelliags are Based ea seil.teMure type per aait ef velume ef 

sev;age (43Q galleas Jler day [gfld]) er whether the let is i!eaed fer a siagle family 

resideaee (KCIUI 1987). The regtdatieas stif!Hlate a req11iremeat fer a draiafield 

reseFVe area. The Islaael's sail EfHality, ;yflieh is geaeraDy eeasidered fair te fJBer ffir 

septie systems By the feEleFa-1 SeH CeasePVatiea_ SeP:iee, tegether Ylit.B tile results 

delifteated ia CaH (198J), reSIIlted iB the 198li i!eBiag reg~~latieas fer sef!tie systems .. 
(Kiag Cooaty 198li) . 

The 198€i regulatieas reEJuire that the m&Jeim:um Beusiag deasity iB BBsewered 

areas ee ae mere thaa J he11ses Jler aere, provided that more than 30 inches of topsoil 

is present A 2.5-acre minimum lot is required in unsewered areas with 24 to 30 inches 

of topsoil. Unsewered areas with 20 to 24 inches of topsoil may support no more than 

1 house per 5 acres (King County 1986). MiBim11m let sii!es fer IIBsewered lets iB aew 

suhdMsieas are reg1:1lated as a fuaetiea ef the teKture of the aaderlyiag sail (TaBles 5 8 

BBa 3 9). The tyfle ef 9ft site diSf!eSa) system flBFmittea 9ft the site thea aef!BBaS 9ft the 

HBElistur-bed erigiaal soil depth aaEl the si-ze of the let (greater or less thaa 1 aere~. 

5.2.3.2 Effect on Ground-Water Quality 

SKCHD conducted a sanitary survey of on-site sewage systems in seven coastal 

communities between .December 1988 and January 1991 to determine their condition . 
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Four communities (Bunker Trail, Cove/Beulah Park, Spring Beach, and Burton) were 

declared "severe public health hazard areas.j;!!lf§ieili98\t!~!E~P}!2!il'fJ(I![IiJJ!lii'J. 

~~~lililsfiAr:!!~i~!§jflfBi!~:il!illi!iliix~til:eJ!!iyjl~mti.1&l'Stl!•J',I 
. ~llmraw&1iBnit~itll¥!lfJK~f~iim~ntJ¥lnJH!E•~llattmttJB 

i&l!'!-.tl;:!l!!imiiliBI!ilt!Vi!f~liDJ!§!!IBiiill•~;a,iJ~taii!Ifi'limBII 
~~~2tJ!!J\9!1!!t§!tg~~9!!P£:~:1!Bm~:i?£~1i!i1!~JI-!mB~B&ff!l;:~:gs. 
i~filBir11mt~I~!~~;;;9JEtl!~til!iii~!!lmlflnli:i!lifl~l*EI1f£~!§j1(1JIIn~IIiiJ~] 
~\1}§:~~!!~\§~!Btl.Bi:~'§;!£§gm!\illi:\\mfi!tf' lB aElEiitiea, three communities (Patten 

Palisades, Paradise Cove, and Quartermaster Harbor) were determined to be "health 

caution areas" (Barrett 1991). Barrett (1992) developed a draft Sewage Facilities Plan 

for the severe public health hazard areas. The SKCHD survey and the sewage facilities 

plan are discussed in more detail in Subsection 6.5.2, On-Site Wastewater Disposal 

·(Septic Systems). 

According to the USEPA, septic systems and cesspools are the most frequently 

reported sources of ground-water contamination (Freeze and Cherry 1979).ffilf4:ff§s§ 

!ltliillllliiiliilll!iilti~JJilii~iiiiimml:~mlliiB~IJiltili!I~K~JI* 
111i1!118!:;tBIBS1llllliJIIilifmBl:l!~~~fiiB11!&11Jlll!!ill~fSEff~ 

predaeiag elevated aitrate aad fJhespftate eeaeeatFatieBs iB greuBB \vater aBB eaB 

eeataiB pathegeaie eaeteria aBEl ·f---uses. The aerobic bacteria called fecal coliforms is 

considered the standard indicator parameter for drainfield effluentcontamination (Lewis 

1980) and is evaluated in the data analysis portion of this report.· 

(May 14, 1M rav.) 

• 

• 
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• 5.2.~!ill~~~~~~I~~0.~0.1l~~)'~iil!~!!§!IJ~ 
4 Sluelge Applieatieas · 

Sludge now known as biosolids, is a by-product of sewage treatment performed 

by sewage facilities. In some cases,tl\i]l~p"q[!j~j-Ug!)ji£jitJitiDlifB§IB 

~&\lti!RiiB!i!~BBll!'l91i!!i:j;l!lll!8!Ji§IB!~I%iill~All1!!s'!!;1ll!gl~l! 
§!~!!!~il!al!t1!!Jm!mr~~~$!il§i!!s!i~,~~H!Ii~ile~§g:1!;am:i.r:9i!n!t•'~rsliiit 
i~stt!mrls!Jl§slgil 

mtilitl~m~~fl\am!si!JEiiliS:v~Itli!tlmeRRI~JI§§~~l~g;&at?Jtma~~f! 
~!Il!!!i[~~~~~,ll'1il1!191!lllili~if!¥\f!!il!ll1&111iiml!t!l~§f!Dil!i1Dll.,~ll 
iDI\~5l~l,~§llll!li-1!tl~E~iij{ii~~~litt!Bi!!~lmM.i1!Wi!i!iiPliK~lil!l£1im\J*illii¥:illll!s 

e ~~~tiEfie~~i§,ri\jt~i~~~R!~mli9alri1iltt>li.iiJI!!I11!m~m~;a;miaiBn¥ill11 

• 

the shulge fJFeEI-HeeEI may he spreaEI iB vegetateS areas 1tvith 9eaefieial etieet:s. He'll tlte 

Vasliea Sewage Treatment faeility liaaelles its sluelge aBEl tile effeet ef tliese sluelge 

applieatieas en grffiiBEi water qt~ality are Eieseri9eel llelew. 

5,2,4.1 Deseriptiea 

Th~ \'asl:tea S6\vage Treatmeat faeility preduees aBeut lQ teas ef sludge aasually 

(Eiry weight), wfiieli is eurreatly applieel at a future sih<aeultural site ea :Maury Islaael. 

The treatm.eBt faeility eurreatly meets the EJHalifieatieBs fer smaY EJUaBtity preSueers· aBEl 

eperates liBEler a site peHBit issueel lly SKCHD, fer sluelge BJ!JIIieatiea . 

(May 14, 11m nW.) 
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5.2.4.2 Effect on Ground-Water Quality 

Total coliforms, fecal coliforms, and inorganic compounds (nitrates and metals) are 

the indicator parameters typically used to detect ground-water contamination by sewage 

waste.illj(;f;le!1llt~if1!ii!!i!H!Jiiiiiiii'iie!ifR~fPlll&~!ir:ll1!1i~Jlil:\tiBf1-il. 
~-!i!¥JJ!BW1 Due te the small EtHaBtities ef sludge Jlredaeed ey the VasheB 

Sewage TreatmeBt faeility, extensive ground-water monitoring is not required. However, 

ii~Ii~li:t~11ffii!i!!ri9!DI!§IID!q!ll!l¥il!!!!i!liBI9JI~I~ei!iJi!lliiliilil 
!§£~IIt~Bil111l!~lis~!rl~~iii1Bli!li!§fiiriiEl§~itt!i![litl~ii§m~!!lii a site 
Jlermit is reEtHired frem SK;GHI> fer aBy laBEl utilti!atieB ey sludge. The sludge "''aS 

aBalylzed ey Laaeks TestiBg Laeerateries ef Seattle iB I>eeemeer 1987; estimates of fecal 

strep, fecal coliforms, and total coliforms exceeded 160,!m!11mfJI!{!l11jjj!J!J§!ii§,l 
!!BY~11lllll per lQQ milliliters ef sludge. The sample contained less than 2 percent 

solid material.i!l!fJ!~n~~f!fti!&~!§iil§!f!Bllililil1~!i8m!imiiiw!!~§i~2[~1Je!1fRi! 
Farther results ef sludge testiBg are sltewB iB Ta91es 3 lll(a) aBEl (9). 

5.2.5 Underground Storage Tanks 

lii'!El~!~!ll!i~if!S+JII!Bii\\IBfllBB:4Illll1li,~li..f\!~!l§i.~l 
li!]!~fi!I!BJ1J!!]!J}J;f,qiitl,~'i!jFil:~i§!fJ§jfli]IJ!A'I The eeelegy listiBg ef 

USTs repartee iB '.JlasltiBgteB (Ti¥lle 3 11) lists 24 taBks iB use at eemmereialleeatieBs 

eB the lslaBd; Ecology does not maintain records of residential USTs.ffiEI!IJBI§fi 

eml)!l!g;§lfl11ll\1~11BH£9!m!'Eil:l!'il~llii:!l!ii@f!t9Jrmi¥!iilifiBi!! 
~~Btlit~llBi!!l!¥il~I8B.I?n9elllll~ltmlDf.~§iilfiiii9El~MIIi!t~!l[fll 
!Bilat~J&I!~!!§;!i~! 

(May 1-4, 1gg:) rev.) 

• 

• 

• 



5-27 

l11Ri:lli1211t~!;it~mtt~ti!semt1tii11If~il•~li,il!wi:!!il&t:IBJtWL~1l•! 
l\~j[H!~£j~~!!\.!l\9!1lli!!H:Ii2.q\ The fallawiBg paragFaphs aeseri9e tHe uses af USTs 

eB the lslaaEl aB8 asseeiateEl repartee ineideBts, iell&we8 hy a deseriptieB ef the egeets 

aB grauBa \Vater af spiHs ar leaks frem tHese USTs. 

5,1,5.1 Deseripliea 

The majerity ef FeperteS USTs iB the 1/asliea G',W.IA: are leeateEi ia er a ear t-he 

Teo.·m af Vashea, but they are also listed at Burton and at the KING radio tower on 

Maury Island (Figure 5-1 ).jj!ll~I-fi!!t~~~~l.i?JJl]i!J!'§!!~[t9:mi{JJ!I¥¥.Jt9A~~--The 
USTs JaBge iB sti!e fram less tBaB 5QQ galleas te 2.Q,OOO gallons and are reported to 

contain the following substances: diesel fuel, kerosene, leaded gasoline, unleaded 

• gasoline, or heating oii.!ll 

• 

Bi¥ittl!esa!iJ1tm:mt§!i!~B!a!l!i;:Iiti!r[ttrr!:i!il~!~;;m¥;m:mtt~§!~'"g 
19!1~¥11~ii~~P!~!l!g.;i!l!lli!~!~!~:!IIJ~¥il~ii!Dtll!!i!~~¥!Zll!lt!l~!i~ 
l§!~ie!ii!H!!liiiil~l~!;I~!Ril,!l!!!~i!IK~g~liiis[lil&~J:~~191!tllBY!ili 
~~~~i~lii!~M!9229!1:;B~fiilfiRii!!li!I¥J!,I§R1! 

af VashaB estimates tHat tHe Williams eempaay sep,·es apprellimately '7QQ resiaeatial 

USTs ea tHe lslaaa aaa that perhaps 5Q te lQQ mere are serves ey etHer SllflflHers er 

ha·;e eeeB aeaaaeaea (Murphy, pers. eemm. 1989) . 

(May 14, 1~ rw.) 
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lB the 1989 reeenls, Beelegy ftlliBB ealy eae repert ef aa iBeieleBt HweiYiBg a 

leaiEiBg eemmeFeial UST ea the Islaaa. The incident involved removal of a UST 

containing heating oil from a public elementary school. According to Ecology, site 

evidence indicated that the tank had leaked.fi'B:~fmlmiiJi!~~Piltf:i'IJi;i:WJISJIPJ 

mlamit§~&~Mi£~~•t.lfi~iilia4xs~S~im1lt~~~mr~:mi!m~~B~Billililm1! 
imBBI.IEB:¥:!111!§§!!.l!l1~!!~tl£t§.;~l~!H!tlf!1tiBRlRBlEII!I!!Bii 

0: eleauup eperatiea v1as iB pregress ·.vhea the prelimiBaey FetJert ·.vaS suBmitted iB 

t'rllgust 1989, hut a fiBal.repert hat:l aet heea reeeived. 

5.2.5.2 Effect on Ground-Water Quality 

Spills and leaks from USTs can be highly detrimental to ground-water quality, 

and incidents of this nature are not uncommon in urban areas of Washington. The 

Island, however,f~~\§~§fjtiB!¥JBII§i~fii1Iii\iit1)jJ!l~im$.!Jiil!iJifliilj 

ElWUBtfiJLGllilti1iilfi~Bii!H01li:tlmlit!Bt~MIIi~~f!l.[fl~lltiBIIlii»B. 
!~Ritlii!I!11DID!I1Y!~;£tw~!IIB!ii~IB:-~I!-1Stlll~ll~I!PB 
Ji~ltBE.illlfBI!Uti11J&!li9Jilli~BI.:IBJJJllii!!IIiRiiiilfJfifil!l 
ilflfJL~BiBIDiiii&~Jlllti\i'!tlltlll§l.¥JIIlBI!Jilfilai:IIIIIIIJ!lil 
lliJ.IIllll~flll!llfilCIUI~!11Sq!iJit]ltlliiiilil1i~ll§lt!BtlfAifltltfllRI~ 
s2'iili!tliii!miii!ii\l!litiim.'illilllfit:§lf&veiUiiii!!IJijl1il!inl!illii~;'iiRI 
il~~lt~§iilf!iliiB~tfi!l~lliliie11EJis9¥1!~!1!.*im~!£ilatPSI~!E£E!1D,§Bill 
rmm~~~~~~2itl~,!~!tt!!liit~sesn~m1sm:tmmr;xm;;s:~:~§I!I9:2~!;1!!El:m,ll;1meJe 
!i!!f~g!!!s~s~9ll~~!!.!.liiwl!!Ei9iifil!fg;;;;;IR!l!:l!lf1ili~£,till~l§ll~llllll 
•m:~m.~,~~~i.~klr::m~m§~f!rl~e&r!\IJJJJii~t~~l~!l~1\t~~!tiim~~~~;gJ.rif1tma 
i~Iii£iiga~lif~li&iii2!Iiilre~issi.:*BitJ1li9Mi!!~Mtit9l~i~I!iU¥ili~a~£fii~?i! 
~1!1!!1!!1~££ii1!1§%1§~Pemi!litll~I1!§1§91¥IIr!PJbfili!!Jl!~71IIi!!1t!S&iliRil!Y±!I 
~li Bas a relatively small populatioa of eommereial USTs aBd Bas Bad BO major 
-~-·- .· .. · ... '"" .. -;.~.~ .~v,..,., ... , 

(May 14, 1gg3 rw.) 

• 

• 

• 
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e&BffimiBatieB iBeiEieBts that Eeelegy ea11 reeall with the elieeptieB ef the lea1EiBg UST 

~aeieleat at a puhlie elemeutaey seheel (1989). t\s eemmereial UST evt'BefS vlefk te 

eemply with federal regulatie11s regarEii11g UST iBspeetieB, replacement, and 

abandonment, however, previously unrecognized areas of contamination may be 

discovered. 

lli$~!1!\!l§l~ll~M~!J'lill~l~lt!IU~!I1:!!991WiilllD,t~~~~~
l.~lE~IIl$\!i!!~~~!:§t~~~§~il!,i!$1f!ill!~!ltE~Iili!l;§1~§illtl!!~1m!ilill!! 
~N~¥:~,ss!iil'iitti!iilqil9ris!~~l!»LI~,rsli!t!§lfff.&!!ls~i,lii!,~i~~~§,;t;~rjJirs 

~'ilil~~\~!ii~mi!!gi\Biliil¥1!1~~1?i:iit!ftre~~~~rililsm!l!&wli£lawBm~m 
ll!!B.!il{ll!!~!ii,B.ifilllmllt¥[(1J!iS£Ml!IIt¥!1,ll~~!l!!~li!Bl!i~i§Ur~miil~j 
~~!,~lllille~~i!llillltmltl!ililDII!!I9iiB!i!IIBiJ'JTI~~.llf§!~£j 

USTs are Bet su9jeet te the same sem~ as eemmereial USTs. ResideBtial USTs, 

h&\Ve'"ler, are j~st as saseepfihle te eeHesieB aadleakage as are eeBHBereial USTs aBEl 

are, eease(jUeBil-y, just as eapahle ef iBtreSueiHg eeatamiBaats iBte the greua8 v;ater. 

5.2.6 Agriculture 

The majority of agricultural land in the Vashon GWMA is located in ilie interior 

region of Vashon Island, with minor additional acreage and a 55-acre golf course on 

Maury Island (Figure 5-1). A description of the agricultural land uses on the Island is 

presented below, followed by the effects on ground-water quality of agricultural 

operations . 

(May 14, 1m rw.) 
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5.2.6.1 Description 

According to the 1986 Vashon Community Plan, a 1976 study found that about 

900 acres of the Island were devoted to agricultural uses, including commercial orchards, 

berry farms, vineyards, nurseries, and small commercial ranches. That 1976 study stated 

that the Island had King County's only large commercial cherry and apple orchards and 

produced the county's entire harvest of currants~ Also, about one-third of the Island's 

agricultural acreage was devoted to the production of grass and hay. In 1989, at least 

one commercial orchard was still in operation as well as commercial farms of various 

sizes, several horse and cattle ranches, and a few greenhouses (Becker, pers. comm. 

1989). 

5.2.6.2 Effect on Ground-Water Quality 

• 

There are two areas of concern for ground-water quality when agricultural • 

operations are present: (1) fertilizer and pesticide use and (2) animal waste products. 

Fertilizers and pesticides used on crops may present a risk to ground-water quality on . 

the Island. Fertilizers can cause elevated nitrate levels in surface and ground waters, 

while pesticides can be toxic at relatively low concentrations in ground water.!flliJ!I'~ 

II~Ii'il,g£&imJI~¥R'il Ne iBfermatiea reganliftg fertilti!er use ea the Islaa!l-.. .. as 

available ia 1989 wltea this ref! eFt was f!Feflared. 

A 1987 USEPA listing of pesticides used on crops grown on the Island includes 

nine leachable pesticides known to have been used at least occasionally (generic names: 

diuron, fenamiphos, pronamide, simazine, dinoseb, dicamba, chloramben, carbofuran, 

and disulfotan) and an additional three that may have been used at some time (generic 

names: dalapon, terbacil, and atrazine) (USEPA 1987). The Cooperative Extension 

(May 14, 11»3 rw.) • 
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• Service (CES) in Tacoma provided a slightly different list of herbicides and pesticides 

(generic names) commonly used on some of the Island's commercial crops: ronilan, 

carbofuran, dodine, azimphosmethyl, and 2,4-D (Shallow, pers. comm. 1989). According 

to Bill Shear of the CES in Tacoma, the USDA requires permits for spraying restricted 

pesticides, but not for spraying those that are unrestricted (Shallow, pers. comm. 1989). 

~-1!illil!IP:!~~I~slt!l!l!2iltfi!i!llliEt~1ll~!l9.1\lilll&1ifltli 
ili§ltl!~!ii9!t-~l&tilf:t:t~~~11!l~ifis!I1i!111§J!l~lill!!!ltll&i~-t&li11J.ili. 
m~lm~tl!!JJt~!&Lins!!ili~m~imm~;~!I£\Diliictstllllsl!il~m;ltrtf'~~•:t~s~~ 
~~t~i\BiliiijPJi:if11\~!1:2DI£~rliBil&f1.19i¥If·U~\It~jp1ll~siilli1ill~l 

Ferti1izers aael pestieieles 

are applied te the )) aere ¥ashea Gelf Ceurse ea Maury Islaad; iBfeRBatiea regardiBg 

ElHaBtities llflfll-ieel ·.vas aet reeei7red ia time te he iBeeFpera:ted iBte this versiea ef the 

repert (Bailey, pers. eemm. 1989). 8eb ~lewmaa ef the Nerthwest Di'l'isiea ef Beelegy 

• reealled eae iaeideat ia ·.vhieh a tt=Hek Ieake& a small E}Haatity ef pestieide ea the Islaa8, 

but said that he did not consider 'it to be a major contamination event (B. Ne\Vlllan, 

• 

pers. comm. 1989).))'l!~l~l~i!!la(llilli.!II,I111BB!Illlt~liBi.!il!II:111§:q{!l\a 

!iii!!~!!!!!E.!!tf!!nl.e!li!IUii!~Bn§£B!il!i!~£!!!¥!!iiYI!W!!ii!Is?J!si 
ifiiMBlttM The 6!Heat ef resideatial pestieide aaa ferti1izer use is aet ialeWB. 
::;~~~~===~;:;:;:;:;:;:::;;;:::::::::::~~~ 

Manure from farm animals may eventually introduce high nitrate levels into the 

ground water; however~}!1Y~ll§f¥9!!~!!fD!li1R&Hii~JI!jLi!9!t!!ii~I§![!~ 

m§~lmf!ll~!*li~J!I:&lRi!ln§g);!j[\!§Kll!i!:iiifl Be iBfeRBatieB is preseatly 

avaHahle regarBHlg the effeets ef lslaad raBehi-Bg eperatieas ea the grelliut v,rater. 

Elevated nitrate levels have been detected in ground-water samples collected from the 

Coast Guard well on Point Robinson. These elevated nitrate levels may be the result 

of the historic practice of keeping horses in the area where a well is now located (Carr 

1983) . 

(May 1o4, 10G3 rw.) 
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that dock at Fauntleroy, where special ferry runs can be set up to accommodate • 

hazardous loads. The WSFS has no authority to search enclosed vehicles and operates 

under the assumption that shipping papers prepared by companies correctly describe the 

hazardous materials being transported. The WSFS can request that the Washington 

State Patrol inspect shipments of hazardous materials (Baird, pers. comm. 1989). 

Under a new King County program, county residents can dispose of household 

hazardous wastes, such as paint thinners and solvents, at the King County Wastemobile. 

The Wastemobile is a disposal truck that travels around King County accepting 

household hazardous waste from County residents at no charge. The Wastemobile 

. which began waste collection on the Island in mid-1989,!.9191891'!~1m!!9ti!'l!~![~l~ii 

!illlm~ai!:! 
did aet Fetum te the lslaad tiBtil 199Q. Y.iBg Cellaty is hepiag te add aaetkeF 

'.¥astemehHe te the pregram. iB ereler te re&uee the ·wraiti:ug time fer tr:as~e Eiispesal 

(Kia.g CetiBty, peFs. eeBHB. 1989). 

The USEP A and Ecology maintain records of hazardous waste sites and 

generators, both active and inactive. According to the USEP A listing of March 31, 1989, 

there are no CERCLA or Superfund sites on the Island (USEPA 1989). The only 

Island site included on the Ecology list of State Hazardous Waste Investigations and 

Cleanup dated September 12, 1989 is the Vashon Island Landfill; on the list,f~§l[t\qjl,, 

!~:,§!!,!!l·9~~~!iR9e!il!ii!9~&tti!lil21!!!!gif!{!£Bi$!~mi8~~£1!¥!8i!r 

ffili!II~R~!a~!!M~!I!2!!!ili!!!i9'RD!i1Rtil~;i!!l\.ili:Rlii!!tr!i!~ 
19Y£!!i!ti!:!~H2e!§S~~1!§!!i§i~i!.e!S!s!!£!9?iifl~2gi1~!\1!1!5'¥RfP.!P:~!§;~gm~!i 
2B!~ltRiili!llKsli~1ia~~i£f1ttii!l~l~Jitlin~mtemi¥!!1Hii:~liili';;I!it1a~ri81i 
!!i.i1li!~T1~'l~:m~mllf!f~!¥i:*llll~&$1i!-~lillilil&IPHEiBI!ifilfe19JEIIIti!lJl 
R!1e:!!ss§l~i¥1iti9!B!,~!!;!I~i£tm~ii!!llm,tls!~m~~lm!!!¥lm!e]!E€£ililsta 

(May 1 ... 1M rev.) 
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• 9f.%~R!l£ll~~ii~ii$~l~~~I~!l~~~,~,li§1li~¥l!!\~litl$f§i!Ifi,J2!l!l'ii!£1:!BUiim!B1i!!i 
!i~9i';~~~B:~!ll~!~li9,Il§lJI!~~Igg~~!!l!§i\il!!ietiilli~ie~~IJg~l:R!!®·t~ll~B~i 
l:l~§lm§i~i~ii!!~i!~'!i~~§Jii§,i!,i9'1?Jlil%1~lB!nii~IEi!!,tB!! the LaBtlf:ill 

is eharaeterized as aadergeiag leag teFm meaitoriBg after eompletiea of eleaaap 

(Beelegy 1989). 

The USBPA/Beelegy list of HazareleastDaagereus \lJaste }'letifiers elateS 

.JaBuary lJ, 1989 iBehules seveB lslaBEl eusiBesses (USEPA 1989). Tluee lslaBEI 

eusiBesses SaBEiy :8eaeh Maury lslaaEI, Natural Products Co.'~!.fiEitii!~!:[tf!i\i9lfl! 
§gB\li:ii!il~!i~§iiil\i&i~ili~!i~!it~1l!'a'ltfl§i~1B!il!1\iii!M1l~9l\¥'§lfll1~iifiiili!li 
sii~rir2r1il::~:~ms•o:!!mmm~s1ii!&:'i.E~•~n!isllilt!&~i~t~m;si~m~•£1 
wll~!Ylt\!l£~!Pilli1m§!i!~;~~Si!Si!!IID1~!~m!B\Eim8\lf!lllill:\~t;llt!l4fi!lilli 
!!r!!4J!iltlli!l~J!t!191il~&B!Irln&~lt~l911l!~•:ll!!ll:~&~m!l;~!l'eii,lilil!tl 
.!ln,I£J,Irei!,lt~i!~iltfiwillll~!!:!i§,~~am~1:l~~J~i~~~~;m*I~J.l~~~~t~!iiiB 

e §lfil!J!ml!ll!i!Yi!'&~i§fil2f!JP'rJI!~lil5il:l!!i1'eiUllll!i!ill!'iiH91l!:!EI~iD!fS 

• 

-~~~~!It\B'I&wl!!lll91§11i§lf11[!!!~1.!!1:4ili!l!l!!l!tB19!ffl@l!lili~ 
1!1!itfil!llll~~1~111l11flf1RD11J[Jf!!ltfl}l~ii!RI!BIIIillli!lill 
llliiil!lmill!iill11iDBISIIB&f!~l~tftfSJJJ&:~iimiilliiJEI~Iilill 
!DI~IIIB!~itiE.1~lf.(lfil~1~li!IB&It~11ilfliJlt~!1P!111!1iilii<i:BIBl~£.1m 

regalate£1 ameuat ef Ba2ardeas 1Naste eaeft year (229 19~; Me Busiaesses. Jay's Village 

CieaBeFS aBEl K 2 Ski MaBufaetariBg CeFJleFatiea pFeEIHee 22Q te 2,2QQ peuBEis 

aaaually; eae ~usiaess Meke 09eFJlark Park aBEl Rille pFeEluees mere thaa 2,2QQ 

pounds aBBllally; aad eae Business lsl3ad lBdustiies, Iae. Be laager prefi.uees 

hazardous ·;;aste, hut is still iB business at the same leeatiea . 

(May 14, 1Sjg3 1'8'1.) 
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5.2.10.2 Effect on Ground-Water Quality 

Only a few incidents involving hazardous materials in the Vashon GWMA have 

been reported. Bob Newman of the Northwest Division of Ecology recalls that a drum 

of flammable solvent was removed from a roadside several years ago by Ecology (B. 

Newman, pers. comm. 1989). According to SKCHD (1990), the drum of flammable 

solvent was from the Stoltz property, which is used as a junkyard and is located adjacent 

to the Vashon Island Landfill. Ecology was also responsible for disassembling an illegal 

drug lab at the southern end of Vashon Island and removing stockpiled materials. 

Neither incident resulted in apparent contamination.j;iBJlm!'ll~~l\~lR£iifiili!~~[[i1f\t1~ 

!11*t~!ilim!fiDl:H!flgseB,t~!§8;9~ll!r!!sl!!!rsl!lll!l!t!Jll!!il!i1P£!B,£lill! 
~g~%~Ul 

Aeeefeing te Newman, the Island Springs TeAl plaat at ene time disehafged wastes te 

the gfetine, btit has sinee eeased that pfaetiee; ae sigaifieant eeatamiBatieB feStilted (B . 

Nevlftlaa, pefs. eemm. 1989). ~le spills hwre beea fepeftee at the K 2 Ski 

Mantifaettiriilg Ceff!efatiea ef l'aeifie Reseafeh plaats (It ~leYiftlaB, pefs. eeHHB. 1989). 

:A.-eeerSiBg te lslaBEl resiSeBts, he-:le"leF, BBe~glass Hem the K 2 SIB MaBufaeturiBg plaBt 

has beea tiSee as mtileh ea the lslaad (SKCHD 199Q). 

5.2.11 ASARCO Smelter 

The ASARCO smelter and other closed smelters on the mainland may have 

contributed to elevated contaminant levels reportedly found in soil sampled collected 

from the southern portions of the Island. Information concerning the suspected 

contamination and its effect on ground-water are described below. 

(May,,., 1;G3 rev.) 
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5.2.11.1 Description 

Airborne particulate material from the ASARCO smelter and other closed 

smelters in Ruston, Washington located on the mainland southeast of the Vashon 

GWMA, may have been carried over the Island when the wind blew from the east over 

the operating smelters. The ASARCO smelter, now a CERCLA site, is one of the 

suspected sources of elevated arsenic, cadmium, and lead levels reportedly found in soil 

samples taken at several locations near the southern ends of the Island (Carr 1983; 
SKCHD 1984). 

5.2.11.2 Effect on Ground-Water Quality 

In Carr (1983), water samples from 10 springs and streams were analyzed for 

arsenic, cadmium, and lead. All values were below the laboratory detection limit 

• Samples collected below the Vashon Island Landfill were also below the limits of 

detection. Carr (1983) stated that the metals had been retained by the soil and were 

effectively prevented from infiltrating to the ground water (Carr 1983). 

• 

A 1982 through 1984 study of heavy metals in honey bees in the Puget Sound 

area found arsenic concentrations as high as 18 to 20 parts per million (ppm) in bee 

colonies near the southern ends of the Island, compared to background levels of 0.1 to 

1 ppm in bees on Whidbey Island. The supervisor of the study concluded that the 

arsenic taken up by the bees was primarily airborne (Bromenshenk, pers. comm. 1989). 

1n 1984,!IIIli1It9!i!Jl"11li§lli:JD!l!tf»!iJ~\§!t~£4tlJtl!!~'i!I~-Jifl!l 
~!ti!s~il'iHI§I'&ii!DI!lli!l!sei~II~,i'iiil:iiill;i~lllliiil!llf1~9Msli! 
!lliiilm!ls~!i'l!ii!t91£t~s!;91iJ~11~f~~gr1B!E~}1i!2111~ti~Piii!Bem£ni~!lm Dow 
(fermer!;' the Department ef Seeial ana Health Serviees) eenauetea a stuay ef 

(May 14, 1m rev.} 
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uBpreteeted ElriBlciBg Ylater se1:JFees te detefffliBe vdletlier arseBie, cadmium, and lead 

were present, and, if so, whether their presence constituted a health risk. Of the 50 

wells, springs, and surface-water sources sampled for the study, 20 wells, 11 springs, and 

2 surface-water sources were located on the Island. The DOH concluded that arsenic, 

cadmium, and lead were not present at significant levels in the unprotected drinking 

water sources utilized in the study. 

The RustonNashon Arsenic Exposure Pathways Study, prepared by the 

University of Washington under contract with Ecology (University of Washington 1987), 

was aimed at determining the pathways by which humans are exposed to arsenic and the 

daily arsenic intake of the population living in the vicinity of the copper smelter in 

Ruston, Washington. Households in Ruston and on the Island participated in the study, 

which involved urine and hair sampling and measurement for environmental 

concentrations of arsenic. Drinking water was sampled in all of the study areas. The 

• 

final report, issued in March 1987, concluded that the highest concentrations of arsenic • 

were found near the smelter, even though it was closed; demolition activities were 

thought to be responsible for elevated levels of airborne arsenic. Arsenic concentrations 

in drinking water samples collected in the study area were lower than state and federal 

minimum standards and were comparable to concentrations reported from other areas 

in Puget Sound. 

• 



• 

• 

• 

6.0 WATER APPLICATIONS 

Chapter 6.0 discusses water applications on the Island in terms of demand, 

services, rights, and uses. The systems which handle storm water for the Island are also 

described. Each section below discusses a separate area of concern. 

6.1 WATER DEMAND 

Future water demand is generally predicted using demographic projections and 

reasonable values for per-person or per-household daily consumption. Figures for future 

water demand are then compared to the calculated production capacity of the aquifer(s) 

to evaluate adequacy of the supply relative to the demand. 

6.1.1 Demographic Projections for the Vashon GWMA 

GWMA 'lilfY eeBsideral!ly. As effi!JBeFated iB Sul!seetieB 3.1.2.1, Residential 

Development Trends,lli!fl§i!~I~Jiit~J~ft-JR!'t~llJIE'~i!liJIIil!J~ti¥.TGT1!! 

I~I!Uii!R;®lbltmt'*f~B'li\11Bi111~2lfit~1il!i.i!WEtll!l!flil-1milil~!:!Riilir!ti 
St~!Mliilt~illi9:!l[&\9\ll!lt\J\I!!R~ffiiifkm&lt!~~iQi1~1-1&!j§! the PSGOG 
prediets a 11! jlereeBt iBerease iB pepulatieB eB the IslaBQ duriBg the years 198Q te aggg 

(Tallie 3 J). The 1988 AGR (Tallie S 4) pFediets pej!ulatieB gre·.vtli ef 41! pereeBt 

duriBg the same 2Q yeaF peried. Using these figures, projected water demand can be 

estimated as follows . 

(May 14, 1~ API.) 
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6.1.2 Projected Water Demand in the Vashon GWMA 

!iisst£!i~£~ilsSi!li!i!!i§li!gij'!iBBil,iiB1!!lii!llil!11l!Pii1Rf£i 
P~l~¥m¥~maa&i,x'iiilit~gg~~~siiilli~t~JE§Ia\it¥!::1tm:iiJtl~ieilli<iat 
1\~1$~1\1!\)~if"IWi PrejeeteEl water ElemaaEl ia the Vashea G'.VMA has eeea 

ealeulateEl usiftg a per persea eeasumptiea ·~alue ef 129 gpEl aaEl eeth the PSCOG aBEl 

AGR pepulatiea fereeasts (Taeles li l aaEl li 2, respectively).:]wi!fll~f!§p,~!~~iJ§§!!IJIS 

~§I!Ii!!i!!JM!ii!iiifii!~iJ!i!i!!L'iit~!l~ami~Alilil!§!!*ifits!ll~iliEtf,tl\1!!~~ 
i~rit!isi~~!!sJ!!l&~Jimi!i~ll~E~!t:l!!lil~Ia!::~Pfaliliii~~m•i•!2§1illm~fl! 
~!-II¥im~:¥~f'lf~WJJ!YI~l!9!l~ml!li~~~~t9£i~sill~i'Rtirst~;ml!sl~i!m!Usn 
&illll! 

Caleulatieas usiftg PSCOG figures yielEl a value ef 8'rer l millie& galleas fer Elaily 

Ylater demaad fer the eaBre lslaael By the year 199Q, \vfiieh tFaaslates iate aa &a:aual 

elemaaEl ef d ~~ milliea gaUeas. CaleulatieBs usiag the higher :t\GR Hlreease yieltl a 

'ralue ef a9eut 474 Mgp~, fer 199Q. Tlu~ t\GR prejeeHeas R3reeast aa aaaual demaBd 

that is appre1emately 29.) pereeat higher thaa the PSCOG prejeetieas. 

6.1.3 Aquifer Recharge and Capacity 

The ability of the Island to meet projected water demands depends largely on the 

supply available from the Principal and Deep Aquifers. The recharge of the Principal 

and Deep Aquifers was calculated in Carr (1983). The recharge of the Principal Aquifer 

was estimated to be approximately 8.90 million gallons per day (Mgpd), and that of the 

Deep Aquifer was estimated to be between 1.73 and 3.46 Mgpd. Far greater uncertainty 

is associated with estimates for the Deep Aquifer than the Principal Aquifer. Based on 

the Carr recharge data, the production capacity of the Principal Aquifer was evaluated . 

. (May 14, 1GSI3 rev.) 
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Carr (1983) comments that an estimated 45. percent of recharge occurs in high 

recharge areas, which represent about 25 percent of the land surface area. Not all the 

water in the aquifer is available for withdrawal, however; Carr (1983) estimates a total 

water productivity from the Principal Aquifer of about 578 Mgpy. This figure takes into 

consideration the effects on production of drought and inefficient withdrawal. Similar 

. calculations for the Deep Aquifer have not been performed. A discussion of the 

reassessment of potential recharge areas is included in Chapter 8.0, Hydrogeology. 

6.2 WATER SERVICE 

The 1986 Vashon Community Plan (King County 1986) establishes the entire 

Vashon GWMA as a Water Service Area, an area in which public water service is 

permitted. Under this classification, no portions of the Vashon GWMA are restricted 

to private water systems. As used in the 1986 Plan, "public water service" includes 

• Group A and B water systems, both publicly and privately owned. 

• 

_ The only publicly owned water purveyor on the Island is King County Water 

District No. 19,jj§}'!!!~liiEI!!itl!!81!:£9liii161iim!~mtil~ll~!\~ili~! 
~~mr;{f.~~)lp$ aut fWe pfi'fately evmeEI Greup A pu£Yeyers eperate te meet aEIEiitieBal 
.·,·,·,·.w.·~.·.-.wu.-.v.w.•,w,·,•.•,•,•,•,•.•.w~.~·.•> . 

'Nate£ ElemaBEls. The following discussion of the Group A (formerly Class 1) water _ 

purveyors is based largely on information contained in the Vashon Coordinated Water 

System Plan (Horton Dennis 1991) .. Tables 6-3 and 6-4 list available information 

regarding the seven major water purveyors on the Island; all are Group A systems. 

Figure 6-1 illustrates the areas of distribution, sources, and storage facilities of the seven 

major water purveyors on the Island. The following subsections discuss each purveyor . 

(May 14, 1DQ3 nw.) 
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6.2.1 King County Water District No. 19 

King County Water District No. 19 is the only public water system in the Vashon 

GWMA. Established in 1925,f!i~lli~!i£ii~~liti!~!IL~!mi;£~tlla!ifml:ii!i 
Ei!miii.~\!!~i\1 the Distriet has &¥er l,QQQ eeftfteetiefts aftll is the largest water 

system eft the Islaftll. The District's service area covers approximately 6 square miles 

in east-central Vashon Island (Figure 6-1); consumers range from single-family houses 

in low-density residential areas to commercial and industrial concerns. 

The District obtains water from two· plants. Plant No.!l!i!e;iitl§!iiil! 

stiiit8eiiiidiSllBaiiettoliiBe!illll€reelcl luses a surfaee water seuree aBEl is leeatell eft 
:;:;:;:~::::::::;:;~:;:;:::::::;:;:;:;:::::.:~:::::;:;:::;:::;:;:::::::::;:-;::;:;:;:;:;:;:::::::::;:::::::;:;:;:::::::::;:;:;:;:;:;:;:;:;:;:;:~;;.;::::::::::;:;:;;.;;:!:;:::::;:;~:::::::;:;:::;:;:;:;:: 

8ea118ealll Creek. The supply averages 200 gpm and continues during dry months 

because ground-water flows out through seeps, the exposed seams of sand in the walls 

of the stream valley. 

Plant No. 2 uses a surface-water source, a developed spring, and a well. Water 

from Ellis Creek provides approximately 235 gpm, and the nearby developed spring 

provides approximately 50 gpm .. Well No. 1 is located in the Town of Vashon, near the 

intersection of 103rd Avenue Southwest and Southwest 176th Street, in the water storage 

tank area. The well is 670 feet deep and yields an average of 150 gpm. An additional 

deep well located adjacent to Well No. 1 was completed in 1990. It should provide the 

same amount of water as Well No. 1 and will be used as a backup source. 

The District has a total storage capacity of approximately 1. 725 million gallons 

distributed between two pressure zones. Storage facilities for Pressure Zone 1 consist 

of two tanks with a combined capacity of 1.625 million gallons. These tanks serve 704 

connections. The storage facility for Pressure Zone 2 is a 100,000-gallon reservoir 

located on Southwest 216th Street near its intersection with 99th Avenue Southwest. 

(May 1<4, 1SIG3 I'W.} 
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The reservoir serves approximately 260 connections. Storage facilities for the two 

pressure zones are interconnected. 

6.2.2 Heights Water Association 

The Heights Water Association (HW A) is a private, nonprofit corporation that 

serves the north end of Vashon Island (Figure 6-1).l\!!Eilfll!:~1!!ill.lE£it!!i!!,t~J¥ 

~£~[[\~~J!~§§gj~ The IIWA maiBtaiBs appF9lamately 433 eeBBeetieBs, most of which 

are private homes, but which also include the Vashon Nursing Home, the WSFS 

facilities, and the Vashon Elementary School. The HW A is not currently accepting new 

water-share applications. 

The HWA obtains water from springs and wells located in the northeast quarter 

of Section 18, Township 23N, Range 3E, where the HWA holds water rights to 

• approximately 17 acres. Two unnamed springs at the base of a steep ravine yield an 

average of 150 gpm; two wells located on higher ground west of the springs supply about 

125 gpm. 

• 

The HWA has a total storage capacity of approximately 330,000 gallons in five 

covered storage reservoirs. Four of the reservoirs are interconnected and· supply the 

majority of the System; the fifth reservoir, at the south end of the system, provides 

supplemental storage. An additional 40,000 gallons of storage capacity is provided by 

collection basins located at the spring source; however, this water is not available by 

gravity flow. The south end of the HWA system is interconnected with King County 

Water District No. 19; this connection can be opened manually in the event of an 

emergency . 

(May 14, HIQ3 rw.) 
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6.2.3 Westside Water Association 

The Westside Water Association (WWA) is a nonprofit cooperative serving an 

area of approximately 2 square miles in northwest Vashon Island near Fern Cove 

(Figure 6-1 )-wii\§£Jell!iMi[~~!~l¥il~l!ll!i!iRmi2Ii The '.'l'}ll'l has 

aJJJJrEllfimately 21Q metered 69BBeetieBS, all of which are private, with five future 

connection rights sold. 

The WWA maintains· a 40-acre watershed area in Cedarhurst Canyon (also 

known as Shinglemill Creek Canyon or Needle Creek Canyon), one of the Island's 

largest drainage basins. The WW A obtains about 180 gpm from a number of artesian 

well points located in the walls of the canyon. The WW A has a total storage capacity 

of about 253,000 gallons in two aboveground tanks. 

6.2.4 Burton Water Company 

The Burton Water Company (BWC) is a private company serving the Burton 

Peninsula and the surrounding area (Figure 6-1).j11'1!!9mli!fitli\~~!f!!~'llsi'?!!'l:@ 

iP!!§Iii[\~fii\iillM~m- A majerity ef the estimates J3Q BWC eustemers are 

private l!emes, but the BWC also serves a small neighborhood center and an elementary 

school. 

The BWC obtains water from a combination of wells and well points which 

. extend to about 18 feet bls on a 5-acre plot near the intersection of Southwest 232rd 

Street and 115th Avenue Southwest. Production varies with rainfall, averaging between 

125 and 150 gpm during the drier summer months. Runoff to Puget Sound during the 

winter months is significant. 

(May 14. 1gg:J rev.) 
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The BWC has a total storage capacity of approximately 170,000 gallons. Storage 

facilities include three tanks, all located at the supply site. Four pumps are used to 

transfer water from the wells and well points to the tanks during peak-demand periods; 

during winter, the pumps are used only occasionally. 

6.2.5 Dockton Water Association 

f!l~ll~iBll'~!il!IB[ti~n!li%1Ltlll~!il!&•Rfli!lgm[fi!in!l!~~ll!iDI*~ 
~~!!im~!:i§B'Iit!®B1!$'1Ii£~19i\ll!'l:~iil!l,!i9lllii!f~II~!f 'The ];)eeJaea water 
1'\sseeiatieB (D\llt'.t) is a BOBfJFofit asseeiatioa seFYiBg 24 5 eastemers OB the southern 

pertieB ef Maluy IslaBEI (Figure €i 1); all but one of the customers is residential. An 

additional 71 reserve memberships entitle landowners to service at an unspecified future 

date . 

The DWA obtains water from two springs-- Park and Hake Springs-- and one 

well-- Sandy Shores-- in the service area. Park Spring, located across Portage-Dockton 

Road from the Dockton-King County Park in the village of Dockton, yields an average 

of 100 gpm and is collected from well points scattered over 10 acres of watershed. It 

has been estimated that up to 50 gpm of additional water may be available from this 

source if additional well points were added and existing points redeveloped. 

The Hake Spring, located on a 25-acre site abutting Southwest 268th Street 

southwest of Dockton, yields 30 to 40 gpm. The spring is intercepted by plastic pipe 

before reaching the surface and partially diverted to a DWA storage unit. 

The Sandy Shores well, located on 94th Avenue Southwest south of Dockton, is 

415 feet deep. Although the bottom of the well appears to be below sea !eve~ the static 

(May 14, 1gg:) rev.) 
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water level is above sea level. The well is capable of producing 100 gpm with no more 

than 10 feet of drawdown. 

The DWA has a total storage capacity of approximately 381,000 gallons· 

distributed between two pressure zones. Storage facilities for the lower pressure zone, 

supplied with water from the springs, consist of three ground-level concrete tanks with 

a combined capacity of 65,000 gallons. Storage facilities for the upper pressure zone, 

supplied with water from the Sandy Shores well and from lower-level reservoirs, consist 

of two concrete standpipe tanks with a combined capacity of 316,000 gallons. Storage 

facilities for the two pressure zones are interconnected. 

6.2.6 Gold Beach Water System 

-~Iilllll11ililllil\i!i!!lli§£'§£mlitllil'§1t;!B~iimtill!lBmt1!!1~1;B.~l!l9 e 
~litli'i!l&!llii'Zll!!9lli~filJil.s1~9iii!I!!XLW!II:{!Jl!n~ifl1f\91ilt~:;g:~:~~11~8!f:~1m 
ltii1YI!i!J,\I!f£~AliB!i~J.I!lBslDIIJ~492Militi£!11i!~IYCii1!~1J! The Geld 

Beaeh '}later System (GBWS) is a privately 8¥1i;led aBd eperateEI system sef¥i.Bg 1Q9 

hemes iB the eemmHBity ef Geld Beaeh ea the se~ttheast share ef Ma~tey lslaad (FigHre 

€i 1) The GBWS eetaias water frem twe wells, each about 110 feet deep, located on the 

northern edge of the Gold Beach community. The wells have a combined yield of about 

250 gpm. The GBWS has a total storage capacity of about 85,000 gallons, with 50,000 

gallons available in a lower pressure zone and 35,000 gallons in an upper pressure zone. 

The two ·zones are interconnected. 

6.2.7 Maury Mutual Water Company 

l!!l~!!rxl!ll~~;~:~!ir;w!mH!n¥~~&s1!!inl¥!!gtrl•,i:l!l59•mU£~ 
!l!!ti.lin8i~~l~i!~1fii¥xltiffi!is§l~m2n~g§i!~rm!'sE!sDDI2!ilil:iiBEI 

{May 14, 1m rev.) 
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that supplies 89 siBgle family hemes aBEl aBe eemmereial eeBBeetieB eB the Berthem 

eBEl ef Maury IslaBEI (Figure (j 1). The MMWC is not currently accepting new 

memberships into the cooperative. 

The MMWC obtains water from eight shallow-driven well points and two springs 

located on northern Maury Island near Southwest 232nd Street and 59th Avenue 

Southwest. These sources yield a total of about 35 gpm. The MMWC has a total 

storage capacity of about 130,000 gallons. A mid-system facility provides about 58,000 

gallons of storage, and two upper-level reservoirs provide a combined capacity of 72,000 

. gallons. 

6.2.8 Other Water Systems 

• The seven systems discussed so far represent only the major water purveyors in 

• 

the Vashon GWMA. More than 100 Group A (formerly Class 2) and B public water 

systems also operate on the Island (Figure 6-2). In addition, private wells provide water 

to a considerable number of houses and to several businesses across the Island. The 

exact number of private wells on the Island is not known. SKCHD obtained copies from 

Ecology of approximately 280 well logs for public and private wells on the Island. In 

most cases, it was not possible to distinguish between logs of public and private wells 

without prior knowledge. 

6.3 WATER RIGHTS 

The 1986 Vashon Community Plan establishes that development of new public 

water sources may occur only if it can be demonstrated that such development will not 

adversely affect existing water supplies. To ensure this, Ecology requires that a water 

(May 14. 1GQ3 rav.) 
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right be obtained if more than 5,000 gallons of water are to be withdrawn from the new 

water source per day, if the source is to serve five or more houses (approximately the 

equivalent of 5,000 gpd), or if more than 1/2 acre of land is to be irrigated (King County 

1986). 

Ecology maintains water right records for the entire state. The listing of water 

entities holding a water right includes the names of permit holders, sources of water, 

places of use, purposes for which the water will be used, permitted instantaneous 

withdrawal rates, and permitted annual withdrawal quantities. The Ecology listing of 

existing water right holders includes several hundred Island water right permit holders. 

Table 6-3 lists the instantaneous withdrawal rates and annual withdrawal quantities 

permitted for five of the seven major water purveyors discussed in Section 6.2, Water 

Service. The BWC and GBWS were not listed by name in the Ecology water right 

listing. The BWC, however, holds a water right which allows 200 gpm (Lasby, pers . 

comm. 1991). 

6.4 WATER USE 

For business purposes, commercial water systems maintain records of the amount 

of water withdrawn from Island sources and the quantity sold to customers during 

established time periods. Owners of private wells have no such motivation for 

maintaining similar records, and information regarding actual withdrawal quantities is 

less readily accessible. 

!1Diii~Eilslm•~e&~~I¥Al;Bl!imiee~wmi~1!!!11~1ll§!;r!'flm' 
l¥!iii&ig~i'i!flli'RRi:~lfil~tiW£f,§~im!11itl8lll~1181IHD!!~S:ii¥M1i¥~if;;~t£ili!IJ 
!i¥i!l~1iii~~Ii19ltmiflilit:ll~!l!ii!llf£*,~~m;~'l9l~l:§sfi,l:!!l,l!tri£1!!19!~11ilj¥ 
iiU,§~g~~~!§!i]!§[~f!§H[~t~ Figures fer tile ameuat ef water witlulrav!B 
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aanaallj· from IslaBEl searees b)· f.ivr.e ef the maj9r Vlater pun'eyeFS are preseate9 iB Ta9Je 

l:i ]. These figures were reJ3erted l:ly represeatati-ves ef the fH:IPreyoFS aBEl represeat the 

aetaal or estimated ameuats ef 'J:ater 7o¥.itlulr&w-B By the purveyer duriBg the perieEI 

listell. 

Table 6-3 permits comparison of permitted water withdrawal quantities and actual 

water withdrawal figures for these pUiveyors. It appears from this preliminary 

comparison that reported withdrawal quantities do not necessarily reflect permitted 

withdrawal quantities. 

6.5 WASTEWATER DISPOSAL 

A portion of the Town of Vashon lies within the Vashon Sewer District LSA and 

is served by the Vashon Sewer District, but the remainder of the Island relies on on-site 

• wastewater disposal systems, primarily septic systems. The following subsections provide 

a detailed discussion of these two major methods of wastewater disposal on the Island. 

• 

6.5.1 Vashon Sewer District 

The Vashon Sewer District LSA, established under the 1986 Vashon Community 

Plan, covers approximately 405 acres (about 0.63 square miles) in the Town of Vashon 

(Figure 5-9); of the 405 acres, approximately 180 acres remained undeveloped in 1980. 

Full development of the entire LSA would raise the population to an estimated three 

times the design capacity of the Vashon Sewer District's treatment plant 

The Vashon Sewer District has been operating since 1955 and underwent major 

improvements during 1974 and 1975. It was estimated that the district was serving 

approximately 600 people in 1979. This figure was obtained by dividing the amount of 

(May 14t, 1gQ3 rw.) 
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water drainage systems, eventually leading to the conclusion that storm-related 

infiltrating moisture enters the sewer system through numerous leaking joints between 

sections of sewer pipe. This occurs most readily during winter when the water table is 

high. Conversely, it is possible that wastewater may leak from the pipes and infiltrate 

the surrounding soil during dry seasons when the water table is low (Ames, pers. comm. 

1989). 

6.5.2 On-Site Sewage Systems (Septic Systems) 

On-site wastewater disposal, primarily in the form of septic systems,jl$jmi!l 

I !I~ \X:imili!lm211§!lU¥l l!I!l!II¥118i!I1~llli1JI!I!§Iili e~:~~ e£¥1~~~t:IIlmi~1I!12f 
~~~-£~if8~§!!*i~1,li~lilim,§i~gl!,¥i~ill1~ is Feeegai2e8 ia ~e Vashea 

Cemmuaity Plaa (KiBg Ceuaty 198{)) as a pefRiaaeat selutiea te y;aste\vater EliSJlesal 

eutsi8e ~e \lashea SeoneF Distfiet LSA. Since the LSA covers less than 1 square mile 

• 

• 

of the Vashon GWMA, the majority of the Vashon GWMA's population relies on septic • 

systems for wastewater disposal. Although septic systems and cesspools are the most 

frequently reported sources of ground-water contamination (Freeze and Cherry 1979), 

modem systems are generally designed to filter wastewater extensively so that it may act 

as a beneficial source of ground-water recharge. 

l!i~~,R\~~!!fi~!i!i!i~~~MBRi!il§il~li!~IIR¥i1iililiii~~ll.i¥ii~IB!i~i 
mll$mee£:!~~;m,s~!lli~~t~~\1\li!sfii~1t§j§lfnsiiii:mim!~Iiil~liliitsi~li2R1 
~sl§!lii!I~-f:§l!!5!li§19!!Imii!!i!!\Iili!I!i~ii~!i\!~1\!l!P:tmlii~!B~!!!£iliiiii1 
!§.!B!ll!!!U!!!IIllt,¥l~ii!R~llii£i~f.p,fi,~§giffi[i:mlixlll~ll~l!iMm! A sswage 

faeilities HPJestigatiea was iaitiate8 lly SKCHD iB DeeemeeF 1988 te e>raluate ~e 

iBeideaee ef septie system failuFe iB Beaeltfreat.aFeas ana ia seleetee ElFaiBage 9asiBs eB 

the IslaBEI. The smdy was usee te EletenBiBe ·nhether eemmuaities as a •JAlaie weHIS 

aee8 te update eF Feaesiga theiF tfeatmeat systems. The sewage systems were 

(May 14, 1GD3 rw.) • 
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categorized as functioning, failing, or prefailing. The areas surveyed were selected based 

on complaints to and knowledge by SKCHD of failing systems. Septic system failures 

reported to SKCHD from 1987 to 1988, prior to tbe survey, are shown in Figure 5-9. 

~8J£1!9tt~D,s~r;lls~t1¥imm11•»m:liir;;aJ~r!mi{'if!ie;!~lili&1uD:!!k1 
1§!!!9\ii!Iwli!iwls!!f$}1Jl~ii!lllj!~!!i[!§I~!!!l!~il~l! The metheaelegy aaa 

reSHlts ef the Sewage l<aeilities Plaa stuay (Pei/IJarrett 1992, aev: ~aHett) iaitiatea as 

a result ef the seiJtie systeM suFYey's Badiags are summari2ed l:lelevv. 

Septie tanks \Vere gP;ea a visual iuspeetieB te efteek if rar.v sez:.tage er Se\vage 

efflueat was surFaeiag Ham the greuaQ er if sewage e«<ueat was elisehargiag te suriaee 

y;aters. If raw sez.vage vlas ef:JsePJeel ea the greua& su.Haee er ElisehaFgiBg te Stirlaee 

wateFS, I'IaereseeiB aye was iB;eeteEI iBte the taBk H tbe fluorescein dye was observed 

• where tbe sewage surfacedJ,[I~i!l~ti*I6,111Biftll~t1B'itl!.til9'¥i~iliiRln~I®f 
wJiJJ!il!il'l~,~-!l,,l~t~iEi!!!Rfii!ifi§t~i!!1~i1!lll•t:~ii&!!l!~91;9!11fliB 
~¥tl111st.il,~!lrJI#l!IIiSiiBli!L9ltfM1if-!1t~!!l~iil~lliil'il!ill!lllllBI 

• 

11:!£\!:!.liiiiit.~i thea the taak failea the test. ~aeterielegieal samples ef ·.vater aBEI/er 

se8imeBt ·.vere eei.J.eeteB at seleet sites that Vlere suspeeted as :Htiliag. The system Htilefl 

if eaeterial le¥els elfeeeaea regalatery StaBSiiFSS. If the system aiEl Bet fail, but hea>.oy 

lush grass gre"Jitli EYteF the Elraiafiela, slowly draining plumbing fixtures, a high seasonal 

water table, or significant construction over the drainfield area was observed, tbe system 

was designated as "prefailing." 

Areas with 75 percent or more sewage system failures and prefailures were 

identified as."severe public health hazard areas." Test results from the septic system 

study are included in Table 6-5.jl11liiY.~liM!nl!ii~!ll:~1}1YJ[\~§§!§!!!!!1iThY~l§£!!11!g9]m'! 

~~:B~1R!!§~!£ll~£!1~21,~£9!~!£~!!I!*I;m~l~l!;tl~ti&!it!sir!!!IJ.i«l!~ts'!~E~~~ 

(May 14, 1gg:s rw.) 
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Five eemmuaities ea the lslaael Bav·e heea EleelareEI "s.were pul:lJ.ie heahh hamrEI areas" 

(Figtire (j 3): (1) Cove (northwest Vashon Island), (2) Beulah Park (northwest Vashon 

Island), Spring Beach (southwest Vashon Island), Bunker Trail (north Vashon Island), 

and Burton (southeast-central Vashon Island) (PEI/Barrett 1992).jf!li!!!\P£l\H!J.Jii 
i9i!itt'-!ll§eail!iiiill!~i£1Iimit~!~~!ii!ii:~mRililfiiJ~~;~ii~ual1tiil:'11~1l1£ 
~~i!R§J!IIJiiiJ!!l~tYii\]!!!!!!!Jt~ A:ll ef the e!fistiBg hemes at SpriBg Beaeh are 

eeeaeeteel te a eemmea grwtity p~e ·.vhieh Biseharges iBte Puget SeuaEl at lev; tiEie 

vAtheut aay Heatmeat. 

If the sewage systems for a community had a 25 to 50 percent failure and 

prefailure rate, then the community was designated as a "health caution area." Three 

communities on the Island have been declared "health caution areas" (Figure 6-3): 

(1) Patten Palisades (north Vashon Island), (2) Paradise Cove (southwest Vashon 

Island), and (3) Quartermaster Harbor (southeast-central Vashon Island). 

All or a portion of each of the five severe public health hazard areas are included 

within the following four sensitive land use areas: (1) Class III landslide hazard areas 

(except Burton and Beulah Parks), (2) Class III seismic hazard areas, (3) erosion hazard 

areas, and (4) tidal wetlands. Population in the five hazard communities totals 374. 

The sewage discharges near the shore that occur now in the health hazard areas 

pose little risk to Island potable water supplies (PEI/Barrett 1992). HeweveF, areas 

~HaBle :€er aew eeiBBNlaity Elraiafie18s mast likely ·.viH aet he aear the sltereliae; 

therefere, greuad vrater Stipplies ea the lslaad eeuld he affeeted 9y Hlture septie system 

faihtres. 

The Sewage Facilities Plan by PEI/Barrett Consulting Group (1992) evaluates the 

types of sewer systems that may be feasible for the Island. 

(May 14, 1P;3 rw.) 
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The felleyAag reeemmea~atieas ;veFe iRslutieEJ ia the plaa: 

-

. 

. 

Se:v.ver seMee may 9 e emeaBeEI ealy with a LSi\ aad aPerated l:Jy a pahlie 

ageaey, altheugh 9euadat=y adjustmeats weuld aeeEI te Be made te eHeaEl 

the LSA. 

Cemmllaity SB'Ner se~ees-are reeemmeaded, and they aeeel aet 9~ iB 88 

LS1\. The problems eaeeuatered vfith Elesigaiag these systems iaelaele aet 

eaeugh te a limited area ea the 1:ntil8iag let fer a draiBfield, a slepe that 

is greater thaa 4Q pereeat, er the let's heiag 88 the ·~·vateffieBt A •• • ty • t.JC ~-ane 

ef eeDeetiea, treatmeat; elispesal, aaS traaskr S}·stems hcwe 9eeB desigaed 

as ualtematiz;es." 

RepaiFS te tHe aistiug sewage systems are aet feasillle; same feffit ef 

eeHHBUaity st!'".ver system is Hie ealy "reaseaaBle" selatiea . 

. PBJIBaHett (1992} reeemmeBds stweral eemmHBity system altematives fer se-.vage 

eelleetiea, treatmeat, asEI Elispesal. The systems mast feasiBle fer eaeh eemmuBity are 

eHtlifted eelew: 

CelleetieB AJtemati¥es 

Gra'lity Se-xers SpriBg Beaeh, BHrteB 
\'aeuum System IJ 1 B p klG "eH aa~ e>"le, 
raeuum Svstem n 1 L p ~,.,C J .. eu ana~e>.·e, BHBlEer Trail, Greater BHftBB 

GriBder PHmps BeHlah PafiE/Ceve, BHBleer Trail 
Selids HaBdliBg PHmps BeHlah PafiE/Ceve, BHBker Trail BHrteB 
H~e*ldffiiB~g~T~a~BH~~--------~S~p~ri~Bg~B~e~aeMh ' 
STBP System BeHlah Park/Ce>";e, BHrteB 

Treatmest 1\Jtematives 

(May 14, 1m rev.) 
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Pae:kage Plant 
Reeirettlating Sana Filter 

Selar i\:f}Qat:ies 
Ceastflfeted Wetlaads 
Tertiary Plant 

Diseesal AJtematives 

011tfall te Pllget Se11na 

DraiBfiela llllmfl te 
'/ashea Se:Jler Distriet 

SflriBg Beaeh, Bettlah Parif/Ceve, Bunker Trail 
Sflring Beaeh, Beulah Parif/Ceve, B11n:ker Trail, 
Burtea 
Burtea 
Barta a 
Burtes 

Sflring Beaeh, Be11lah Parif/Ceve, B11n:ker Trail, 
BurteB 
Beulah ParWCer;e, Bueker Tt:ail, Burtea 

SKCHD, under WDOH guidance, 
disposal of wastewater :y · 

at least 95 pereeat remer1al ef BOD is reEIUifed, aad eftlueat BOD eeaeeatfatiess must 
ee less than lQ mllfb te aiseharge te Quartef!Baster Hareer. Ntttrient leYels ef nitregen 
aad phesphellls will aeeS te Be meaitered aad eeakelled. 

(May 14. 1ggG rov.} 
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6.6 STORM-WATER SYSTEMS 

Many natural storm-water drainage systems in the Vashon GWMA contribute to 
the flow of storm-water runoff into Puget Sound (Morgan, pers. comm. 1991)._ In 
addition, several man-made storm-water systems direct storm-water runoff on the Island. 

_The DPW Roads Division regulates storm-water management in the Vashon GWMA. 
Storm water is collected at and transported from various locations on the Island. The 
man-made systems serving the Town of Vashon and the communities of Burton, Sandy 
Shores, Gold Beach, Dockton, and North Vashon are described in this section. 

Two systems operate to collect and remove storm water in the Towti. of Vashon: 
one along Main Street and one for the remainder of the town. Storm water on Main 
Street is captured in storm drains and travels enclosed to the eastern end of Southwest 
171st Street, where it empties into a canyon and flows to the Sound. Storm water 
captured elsewhere in the town travels enclosed via 100th Avenue Southwest and 
Southwest 176th Street to Cedarhurst Canyon, where it emerges and flows into Colvos 
Passage (Figure 2-1) (Morgan, pers. comm. 1989). 

Three systems regulate storm-water flow in the Burton area. One system runs 
south from Vashon Island Highway to about Southwest 238th Street, where it flows into 
Quartermaster Harbor. Another system consists of three storm-water catch basins which 
run south along the Vashon Highway from tbe intersection of Southwest 240th Street 
to Quartermaster Harbor. The third system begins at Inspiration Point, has collector 

(May 14, 1gg:) 1'8'1.) 
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The 1986 Vashon Community Plan supports continued research and monitoring 
as well as efficient use of domestic water supplies and water systems. As specified by 
the 1986 Vashon Community Plan, intensive development should be served by a public 
water district or by an existing Group A water system. In addition, public water systems 
will not be permitted to expand if it is determined that expansion will decrease the level 
of service, including water quality, to current users. Similarly, the 1986 Vashon 
Community Plan states that proposals for development that involve extension of water 
service to new users will be reviewed with particular attention to ensure that service to 
current users will not be reduced below minimum state and county standards. 

• 

• 

A letter "P" following a zoning classification i.e., a P-suffix, on the Island's zoning 
map indicates that site plan approval is required for development to proceed at that site; 
it may be necessary for the developer to meet special conditions designed to protect the 
public interest in developing the site. Zoning codes for sites in high recharge areas • 
typically include the P-suffix. To protect infiltration to the Island's aquifers, new 
residential, commercial, and industrial development planned for high recharge areas 
must comply with zoning regulations that establish the maximum coverage of infiltration 
surfaces and the relative amount of runoff permitted. Similarly, sites that have been 
determined to be of historic interest carry zoning codes that typically include a P-suffix; 
site plan approval of these sites necessitates review by the King County Historic 
Preservation Officer. 

(May 14. 1PP3 rw.) • 
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8.0 HYDROGEOLOGY 

The following chapter summarizes the background hydrogeologic data, including 
the geologic setting of the Island and the Island's water resources, historical water levels, 
and water quality. In addition, stream-flow and rainfall data collected from 1989 
through 1992 are presented. 

. . 
8.1 GEOLOGIC SETIING 

The most current geologic informati<?n specific to the Vashon GWMA is the· 
geologic investigation conducted by King County Geologist Derek B. Booth for the 
Vashon GWMA Grant project (Booth 1991). The following paragraphs summarize 
Booth's report and map (1991) (Figure 8-1). Booth's geologic interpretations are then 
compared with those included in Carr (1983). · 

The Island is composed entirely of interbedded glacial and nonglacial sediments 
that provide a discontinuous record of multiple glaciations during the Pleistocene Epoch 
(approximately 10,000 to 2,000,000 years before present [b.p.]) in the Puget Lowland. 
During glacial periods, a lobe of ice advanced from the mountains of British Columbia 
into the '' · · 

During previous periods, drainage from adjacent mountains typically 
spread across the Puget Lowland, including the present location of the Island. 

Deposits of the most recent glaciation, the Vashon stade. (a substage of a glacial 
stage) of the Fraser glaciation (approximately 13,000 to 16,000years b.p.), are underlain 
by older deposits, both glacial and interglacial. Establishing consistent nomenclature and 
regional correlation for stratigraphic units is a continuing project. Correlating units 
older than those of the Vashon stade between the Island and the remainder of the Puget 
Lowland has proven difficult. 

The main glacial deposits of the Vashon stade as mapped by Booth are as 
follows: · 

• Qvr; recessional outwash -- mainly stratified sand and gravel that mantles 
the upper till surface. 

• Qvi, ice contact deposits -- similar in texture to Qvr, but with collapse 
features and rare till lenses suggestive of deposition near stagnant or 
active ice. 

• Qvt, till -- mainly compact diamicton, typically 40 to 60 feet thick and of 
low permeability . 

(May 14, 1;Q3 rw.) 
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8.2.2 Spring Water 

Springs are abundant on the Island and represent natural ground-water discharge. 
Springs serve as water supplies for private purveyors, and one is tapped by King County 
Water District No. 19 (Horton Dennis 1989). 

8.2.3 Surface Water 

Eight major drainage basins have been identified on the Island (Figure 8-5); these 
include Beall, Fisher, Green Valley, Judd, Mileta, Needle (Shinglemill), Paradise Cove, 
and Tahlequah Creeks. Judd and Needle (Shinglemill) Creeks have the largest drainage 
areas (3,149 and 1,996 acres, respectively) and stream discharges on Vashon Island. 
They occupy the central and northern interior regions of Vashon Island, respectively. 
The largest drainage basin on Maury Island, identified as the Mil eta Creek basin, covers 
1,546 acres. Although other drainage basins on the Island are small, the associated 
streams have measurable flow during dry months. 

!m~Bmli!!ll!iilUil~ii!~£1§1ms1i41!~~~~Kil~rll!ii!~!i~~ s tl rra e e water 

• 

Stlflflly set~rees iuelt~de BeaHI aud eHis Cree!ES, located on the east side of Vashon 
Island. These creeks augment the water supply for King County Water District No. 19, 
operator of Well No. 1. About eight small ponds and lakes dot the upper plateaus of 
Vashon Island;]8£P'~i,~!!B'&\19Ji!II~~ili!l~1;1lili.i'ii~1!tDff!i ueue are lffievm • 
te l:Je driBk:iag ¥later seurees. 

_ 8.3 DATA COLLECfiON AND ANALYSIS 

As part of the Vashon GWMP, a Data Collection and Analysis Plan (Geraghty 
& Miller 1990) was developed and implemented. The objectives of this task were to 
refine the understanding of the Island's water resources (primarily quantity and quality) 
and to identify data gaps in order to facilitate management and protection of these 
resources. To accomplish these objectives, rainfall, stream-flow, ground-water, and 
surface-water data were collected over a 3-year-plus period beginning in 1988 and ending 
in 1992. The following subsections summarize the data collection and analysis activities 
and compare the results with the preliminary assessment of the Island's water resources 
provided by Carr (1983). 

8.3.1 Rainfall 

Data were collected by Island volunteers at nine rain-gage stations from 
December 1988 through January 1992 (Table 8-1). Seven rain•gage stations were 
located on Vashon Island and two on Maury Island (Figures 8-6 and 8-7). The locations 

-of the stations were selected to determine trends in rainfall across the Island. Rain-gage . 

(May 14, 1WJ nw.} • 
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Ground water flows from topographic highs toward the coastline. Insufficient 
well elevations from the Principal Aquifer were available to determine if the flow of the 
ground water changed seasonally. Different interpretations of the water-table elevation 
map for each season are possible. The ground-water gradient is generally steeper on the 
west side of Vashon Island (from Well W-16 west to the shoreline, the gradient was 
0.095 in November 1989 and 0.105 in Apri11991) than the east side of Vashon Island 
(from Well W-6 east to the shoreline, the gradient was 0.026 in November 1989 to 0.027 
in Apri11991). The ground-water gradient is generally steeper in the spring than in the 

~!!fifijii~~ltim§ii~~i~ll~i~~~round-water recharge.jj~~£11~!!!i~1?i!ffi.U 
Ne iBfefHiatieB was a'lailaele at the time ef this study te aeteffiliBe the effeets ef well 

pampiag eR the Priaeipal A'Jaifer. 

The hyaregrajlhs ef the meBthly water !e'lel Elata fer eaeh well (AjljleBeiH!: I) 
iBelieate the felle>niBg treBels iB the ellsef'/ea water taBle ele'latieBs: 

The hydrographs of the monthly water-level data for each well (Appendix I) 
indicate the following trends in the observed water-table elevations: 

• Wells W-1, W-4, W-6, W-10A and B, W-13, W-16A and B, W-17, and 
W-20 show seasonal fluctuations of water-table elevations of 
approximately 1 to 22 feet. (Water level values with probable 
measurement errors were not included in determining these fluctuation 
ranges.) 

• Wells W-2A and B, W-3, W-5, W-7, W-8, W-9A and B, W-11, W-12, 
W-14, W-15, W-18, W-19, and W-21 show water-level fluctuations of 1 to 
3 feet. (Water level values with probable measurement errors were not 
included in determining these fluctuation ranges.) 

• Seasonal fluctuations obse:rVed in the wells tend to correlate with rainfall 
(allowing for a delay of from 1 to 4 months for the water to infiltrate the 
aquifer). Seasonally high water-table elevations tend to occur during the 
early summer months, reflecting the increased rainfall and ground-water 
recharge during the preceding winter and early spring months (Figures 8-
19 and 8-20). Seasonally low water-table elevations tend to occur during 
the fall months reflecting decreased rainfall during the preceding summer 
and early fall months. 

• Wells W-1, W-2A and B, W-13, W-15, W-16A, W-19, and W-21 show 
long-term trends of increasing water-level elevations of approximately 1 
to 2 feet . 

(May 14, 1gg:J rw.) 
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assigned to areas where depth-to-water values were greater than 75 feet bls. A medium 
potential recharge was assigned to areas where depth to water was between 25 and 
75 feet bls. Depth to water was not a recharge criteria considered in Carr (1983). 

Slope criteria developed in the RBCGWMP were utilized to determine the effects 
of slope on potential recharge (Figure 8-23). The percentage of slope was calculated 
from select areas on the USGS topographic quadrangle maps for the Island (Duwamish 
Head 1968a; Vashon 1968b; Gig Harbor 1981a; Olalla 1981b; Tacoma North 1981c). 
Using guidelines presented in the RBCGWMP, areas with a slope between 40 and 80 
percent were classified with medium potential recharge. If the slope was a higher or 
lower percentage, the area was characterized as a low or high potential recharge area, 
respectively. High potential recharge areas include almost all of the Island, with the ' 
exception of steeper areas near the coast. The slope/recharge map included in Carr 
(1983) includes additional low potential recharge areas not shown in Figure 8-23. High 
potential recharge areas delineated on the Carr slope map were confined to north
central and south-central Vashon Island and central Maury Island. Carr (1983) did not 
specify the criteria used in the construction of their slope map. 

• 

The effect of the perineability of the surficial geologic units was considered when 
deriving the aquifer-sensitivity map. Permeability criteria for geologic formations 
developed in the RBCGWMP were used for the map construction. The permeability 
of the geologic formations on the Island delineated by Booth (1991) were grouped as • 
follows: 

High Permeability 
(High Potential Recharge) 

Medium Permeability 
(Medium Potential Recharge) 

Low Permeability 
(Low Potential Recharge) 

Qvr, Qal, Qvi, Qpfc 

Qls, Qmw, Qva, Qob, m, Qb, Qpf, Qpfm, 
Qpo 

Qw, Qvt, Qtb, Qvu, Qpff, Qcs, Qpof, Qdi, 
Qi:i, Qdu, Qtu 

A surficial geologic formation permeability map (Figure 8-24) was prepared based on 

the three permeability groups defined above.j'tB!~~ifi!i!Xili~t!If~~~§!R 

~Jl~i!i~~!fii!llillii»liiifJ!ll~i~1~1!t~!fi!t~1eUiltli9)ll~~i~J!Ii~1&,\l 
li~~mrrg;m:~,&~wi9!~1l¥&1irri~!l1i!'ilt1'11RI~v;m;:~~~if11~11eeA'lii'l ne 
Jlefftleailility ef the Stirfieial geelegie llBits iBaieate that the high Jlete&tial reeharge areas 

are eeBfiBea te the Jllaa RBB BeallBeaiY Greek araiBage easiBS iB Berth eeBtral aBe 

(May 14, 1;;3 rw.) • 
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set~th eentral Vashen Islana, respectively. In addition, there are some other smaller 

areas. Carr's (1983) subsurface permeability map is markedly different from Figure 8-

24; however, Figure 8-24 was prepared using the most recent geologic map prepared by 

Booth (1991). The high potential recharge areas defined in the Carr subsurface 

permeability map included near-central Maury Island; northwest, west-central, south

central, and northwest-central Vashon Island; and the vicinity of the Town of Vashon. 

Carr (1983) did not address the criteria used to differentiate between high, medium, and 

.. low, potential recharge areas . 

. · Soil permeability on the Island was a consideration in the construction of the 

·aquifer-sensitivity map. Since the characterization of the soil on the Island has not 

changed since Carr (1983) and since no new soil surveys of the area have been 

developed, the soil permeability map constructed in Carr (1983) was used in the 

composite for the map for soil permeability with respect to recharge (Figure 8-25). High 

• potential recharge areas delineated by soil permeability are located on central Maury 

Island and south-central Vashon Island away from the coastline. 

• 

Rainfall on the Island was the final consideration in the construction of the 

aquifer-sensitivity map. The cumulative rainfall map was arranged to construct a more . . 

accurate picture of areal distribution ofrainfall (Figure 8-11 ). Measurements of r~infall 

were taken from the annual isohyetal maps included in this report. Some estimates were 

made for rain-gage data sets containing with incomplete information (Appendix D). The 

highest potential recharge area determined from the total rainfall map is located 
•'· 

between northwest-central and east-central Vashon Island. Rainfall was not a recharge 

cnteria considered in Carr (1983) 

(May 14, 1;Q3 AIV.) 



8-36 

Marine-Water Sediment (Tahlequah Creek) 

The highest total coliform concentration detected in any of the marine-water 

sediment samples was measured in Tahlequah Creek (July 1992). Other constituent 

concentrations were generally similar to those measured in the other streams sampled. 

Marine Shellfish (Tahlequah Creek) 

Fecal coliform concentrations in marine shellfish exceeded the FDA standard in 

five of the six samples analyzed (August and November 1991, and July and August 

1992). > ' """''} 

''- ..:::;--' 

8.4.1.3 Summary of Results ., . 

• 

The surface-water quality data is summarized below. Freshwater, freshwater • 

sediments, marine-water, marine-water sediment, and marine-shellfish data are discussed 

first, followed by a discussion of the associations between the sampling results and. the 

different environments sampled: 

1n the samples collected from freshwater streams, high fecal coliforms ·were 

present above regulatory levels within seven of the freshwater streams; Beall Creek,was 

the exception.j1tilli'l~i.i11~1~~j[ffiJjj[llj~y:l9_]jgJ(l~~:lJIIJtf~',lj!fil£1lj~]!§ll:~ 

!!IB~Il~B~~~!99'[!!!111lr•*:l~ll;t!il§i!!li~Bl~iDi9!Bell$ These high 

·.tables may Be iaelieatWe (:1f vfild!He iB tile aFea aad Bet aeeessarily septie system 

eentaminatien (Shallew, fleFs. eemm. 1993), althe11gh many se13tie systems have failed, 

FeSlllting in the eFeatien ef se¥eFe flliBiie health ha2aFEI aFeas (PEJfl!aFFeU 1992). IDS 

levels in Green Valley Creek and mercury and chromium levels in Judd and Mileta 

Creeks, respectively, exceeded Washington freshwater standards for streams. 

(May 14, 1DM rw.) • 
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During the drilling of VI'-1, soil samples from drill cuttings were collected and 

descriptions were recorded continuously on a boring log (Appendix M) for stratigraphic 

comparison with other nearby deep boreholes. Soils encountered in the borehole for 

,VI'r1 consisted of primarily of fine-grained sand, silt, and clay with occasional interbeds 

.of silty to sandy gravel. Fine-grained deposits occurred from approximately 0 to 2 feet 

bls and from approximately 40 to 485 feet bls and generally consisted of grey to light

grey, interbedded silt and clay with fine-grained sand. A trace of peat fragments was 

encountered at a depth of approximately 38 feet bls.fii~~f\f,lij~giii~1ii9Jifi. 

,g;rmSfl~,m:a!l:s::~m~q~:i'.:~mt'B\till~a,qr~t§~k'il'feiat&~~!!il~liii!lt(f 
·K~11!i§~Blflig1Ui~9~~~~~!li!l!~tifi¥iD Cearser graiBeEI saBEis aBEl grB'tels were 

eBeeuBtereEI at Eleptils ef apprffifimately 2 te 4 Q feet his BREI geBerally eeBsisteEI ef grey 

te IHe>llB well graEieEI saBEI aBEl grB'rel. Interbedded sands, silts, and gravels were 

encountered from approximately 485 to 500 feet bls. 

• 1e Pv , Ground water was initially encountered during drilling at approximately 45 feet 

blk.A water-bearing zone consisting of fine-grained sand was also encountered from 

approximately 380 to 445 feet bls (approximate elevation of -330 to -395 feet msl). An 

additional water-bearing zone of interbedded sand, silt, and silty gravel was encountered 

at approximately 485 to 500 feet bls. After drilling was terminated at 500 feet bls, the 

s~tic water level recorded in the borehole on January 29, 1992 was 88.25 feet bls 

(approximate elevation of -38 feet msl). 

• 

(. 

9.3 ~DATA COLLECfiON AND ANALYSIS 

.c..., ... 

. ~, ,. Two grab samples representative of the water-bearing zone encountered from 380 

to~445 feet bls (Samples 420 and 435) were submitted to Cascade Testing Laboratory, 

Inc .. of Kirkland, Washington on January 29, 1992 for grain-size analysis to determine 

the feasibility of constructing an efficient water weil in the fine-grained sediments 

{May 14, 1gg:J rev.) 
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• Annual rainfall trends vary erratically across the Island; however, the 

highest amount of rainfall generally falls in the north-central portion of 

Island. 

• Annual rainfall accumulations at Sea-Tac Airport on the mainland are 

consistently lower than on the Island. 

10.1.2 Surface Water 

Eight creeks were monitored during the observation period to determ_~e ~~!tqs . 
in stream flow and the quality of surface water on the Island. Stream-flow data were 

developed from stream-gage readings. Water quality was evaluated from laboratory 

analysis of samples of freshwater, marine water, freshwater sediments, marin~,'Y~~r 

sediments, and marine shellfish. The following conclusions were drawn from thjs1~~!1' • 
collection effort. 

• Stream levels increase after high . rainfall events, though not 

instantaneously. 

• Predictably, stream flow tends to correlate with rainfall. Stream flow is 

highest during the wetter winter months and lowest during the drier 

summer months. 

• Estimated stream-base flow ranges from 0 cfs to 4 cfs (944 Mgpy). 

ruit11Jt&&ms!!&ii!!i&e1!~i~lfi~illm&"lev!iP!£ttl!il~lf!m~a1if.t'l 
!lHgitlll£1111~9!!tfl%1fBilie2!11BlBt~!IBftll!l!t•fii 

(May 1•. 1SIG3 rw.) 
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feeal eeliferm lez1els appear tlueugheat the stream system; hevlfYler, these 

ele>1ateEI le>iels may Fel'leet leeal wi!Eilife FatfteF than septie system faihues. No 

correlations were observed between contaminant levels detected in freshwater, 

freshwater sediments, marine water, marine-water sediments, and marine 

·~··t; i.• flf:~hellfish. In other words, contaminants detected in a stream were not necessarily 

detected in marine sediments or shellfish at the mouth of the stream. 

• The quality of spring water on the Island appears to be good . 

. ,!-, - .. <>.·: ~ 
'10;1.3 · Ground Water 

{JOJ";:·•ouringthe observation period,i!ffli~~a)i§!~li§"i!i~$121 wellsweFe meniteFeEI. 

·tt~nd~ in water levels, ground-water quality, and aquifer characteristics were derived 

• lfi{~!ilfue data collected and are presented below. 

·-:-:,_•·· 
:·" 

·-·' 

•• 

• 

• 

Depth to ground water varies across the Island. In general, the deepest 

depths to ground water are associated with the central axis of Vashon 

. Island, while the shallowest depths to ground water occur near the 

coastlines in the approximate middle of Vashon Island. 

Ground water is mounded on the Island and flows from the higher 

topographic areas toward the coastlines. 

• ·· Observed water levels in wells across the Island fluctuated seasonally 

between 1 and 22 feet. 

(May 14, 10lil3 rev.) 
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. IBstall permaBeBt stag gages appreveEi ey the USGS iB seleeteEi 

watersheds. These gages should be strong enough to withstand storm 
• 

events. In addition, automatic stream-flow recorders should be installed . . 
' : ,;,;, .. 

to monitor daily and storm-event water levels of surface water in the 
' . 

major drainage basins. The recorders will need to be checked periodically 

to retrieve the finite amount of information the recorder can retain and 

to ensure continued proper operation. 
' ~I . · ..• 

"l • f·~' . J1 . 

• Monitor rainfall daily in selected areas across the Island.!i[liJii:t\i'fii~f 

&ii,§!l's~!l!!ml~i1!!14;JE~!!Dt~~~~~£a~si~t~~-§!&!!l'~•~§f 
iimitiW 1Azlltematie raiB ga-ge reeerders weulel prwABe a ;IB9fe e·amplete 
:~~~«·:v~:·:·:·:-:-xv:·:-:-:· • . . .• -

reeerEi ef raiBfall. The re';,or~e.!"s will need to be check~~-?~riodically to 

. retrieve the finite amount of information the recorder can retain and to 
~., . ::! 

ensure continued proper operation. 

~ r1 ·.: -·1 .. ) ,.._, 

• Obtain historical and current data on water use from all classes of 

purveyors. 

10.2.2 Water Quality 

" . 
The following activities should be conducted to continue the assessment of the 

effects of land use on water quality. 

• Monitor the water quality in shallow and deep wells on a long-term basis . 

(May 1-4, 10D3 rev.) 
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Monitor water quality in wells at and near the landfill, NIKE missile 

launch site, failing/prefailing septic systems, and UST sites. 

Monitor the water quality of the surface water in the major drainage 
. '' .-.; 

.'·basins most likely to be impacted by potential point sources of 

· .•rl! ''; ;, ·" contamination{fR!l!'!I§ammBll!iila!il!!!fqJJBl~it• 
10.lB::r~)'.J' , 

el~i!mmiili! 
' ;} 

• Complete the sutvey on the condition of septic systems and determine 
.J c: ~~·:>:: :,.i_' .': ,. 

their influence on the surrounding drainage basins. 

High keal eeiHeRB levels feuaB Bear failed sepSe systems are peteatiaiJy 8aBgere11s 

fer eeatraetiea ef disease. 

~{eaiter peSsihle eeatamiaaats is mariae shellfish aear ideatified seY!eFe 
...:_: ,. .. 

puBlie health ha2:ard aad health eat~tiea areas . 

(Mey 14. 1CI;3 rw.) 
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Conduct a pumping test on a well screened in the Prilicipal Aquifer to 

determine the Principal Aquifer characteristics of transmissivity, hydraulic 

conductivity, and storativity. 

The water-resource potential of the Deep Aquifer has been difficult to estimate, 

largely because of complexities associated with establishing its degree of continuity, 

volume, and recharge capacity. To further the understanding of the potential production 

capacity of the Deep Aquifer, the following activities should be conducted. 

• Conduct a pumping test on a well screened in a deep water-bearing zone 

to refine the knowledge of the transmissivity, hydraulic conductivity, and 

storativity of the Deep Aquifer. 

• Install another "deep" well on the southwest side of Vashon Island to 

investigate further the potential that the Deep Aquifer is connected to the 

· mainland's deep aquifer and to explore the production potential below the 

Principa1Aquifer~YJ1J:tll~Jilr[t!f~]M·G.·--

• Collect, maintain, and analyze the records of all the other, deep wells 

which have been and will be cixilled on the Island. 

10.2.4 rJ!blic Awareness 

Maintain a high level of public awareness by implementing a system: through 

which data are collated and retained in a usable manner. 'fhe results •. of.the!Continuing 

data collection efforts can be conveyed to the public on a regular basis to preserve high 

levels of public awareness and "grass-roots" responsibility for the Islands watenesources . 

• 

' • 

•• 
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