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EXECUTIVE SUMMARY
The genesis of the Douglas County Wellhead Protection Program began in 1992, with the convergence of
several events.
· The State Department of Health was aggressively promoting the need for water systems to comply with
the Federal Safe Drinking Water Act requirements to adopt Wellhead Protection Programs.
· Lead, zinc, cadmium, nitrates had compromised water quality in the nearby community of Rock Island;
heightening the awareness of elected officials to the need to protect groundwater quality.
· East Wenatchee Water District (EWWD) staff was aware of the possibility that its groundwater sources
were susceptible to contamination due to their geologic setting.
· Douglas County was beginning the process of complying with the GMA, which mandated protection of
critical areas, and assurance of adequate water supply to accommodate projected growth.
· The City of Wenatchee was concerned about commercial development in the vicinity of its Regional
Water System Wellfield. Between 1989 and 1992, two new gasoline service stations were constructed in
the eastbank area of Rocky Reach dam adjacent to the
regional system’s wellfield.
Table 1:
Over a period of many months, the staffs of Douglas County,
Douglas County Wellhead Protection
EWWD and the City of Wenatchee (Wenatchee) worked with
Program Funding
elected officials to develop consensus and support for
CCWF Grant
$150,600
proceeding with the project. The commissions of each of the
Douglas County In Kind
$11,418
three agencies adopted resolutions of support. Scopes of
Wenatchee In Kind
$27,214
work and budgets were developed and incorporated into a
EWWD In Kind
$14,585
Centennial Clean Water Fund grant application that was
Wenatchee Cash
$48,692
subsequently awarded by the Department of Ecology.
EWWD Cash
$48,692
Total
$301,200
Total funding for the project was $301,200. This amount was
divided evenly between the state (which provided 50% of the
funding) and the local sponsors (which provided the other 50%). Chart A illustrates the distribution of funding
between the project participants.
Chart A
Douglas County Wellhead Protection Program Funding

INITIAL OBJECTIVES
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wellhead protection

The goals of the Douglas County
Wellhead Protection Program Phase I are
to:
1) Delineate
an
interim
wellhead
protection area boundary
2) Conduct inventory of probable sources
of groundwater contamination within
that boundary
3) Develop a management strategy to
mitigate or eliminate these potential
sources of contamination which may
include land use controls, public
education, early warning monitoring,
or other efforts that would protect the
region's groundwater supply
4) Comply with the federal Safe Drinking
Water Act (SDWA) requirements for
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5) Provide documentation for compliance with SDWA standards for groundwater under the influence of
surface water (GWI)
6) Comply with the Washington State Growth Management Act requirements to protect critical areas such
as aquifer recharge areas
7) Document water quality to determine whether contamination from human activities had or was occurring
The following paragraphs present a timeline of work done to complete the project beginning in the summer of
1992. Figure 1, Study Area shows the boundaries for the initial work on this project

1992
Þ Douglas County begins interagency coordination to develop
wellhead protection program.
SUMMER
Þ Scope of work for Wellhead Protection Program developed
by staffs from City of Wenatchee, East Wenatchee Water
District and Douglas County.
Þ Project

budgets

and

cost

sharing

arrangements between the three sponsoring
agencies are drafted.
FALL
Þ Initial

drafts

Centennial

of

the

Clean

Washington

Water

Fund

State
Grant

Applications are completed.

1993
Þ Douglas County Commissioners adopt Resolution C.E. 93-019 supporting the
Douglas County Wellhead Protection Program and grant application.

WINTER

Þ East Wenatchee Water District Commissioners adopt Resolution 401 supporting
the Douglas County Wellhead Protection Program and grant application.
Þ City of Wenatchee Commissioners adopt Resolution 1878 supporting the Douglas
County Wellhead Protection Program and grant application.
Þ Final draft of the Washington State Centennial Clean Water Fund Grant Application
completed.
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Þ Chelan-Douglas County Health District Board of Health submits letter in support of
the Douglas County Wellhead Protection Program.
Þ Centennial Clean Water Fund Grant Application submitted to Washington
Department of Ecology.

Þ Douglas County notified of Centennial Clean Water Fund
Grant award by Department of Ecology.
SUMMER
Þ Negotiations with Department of Ecology regarding grant
contract begin.
Þ Project

budgets

and

cost

sharing

arrangements between the three sponsoring
agencies are finalized.
FALL
Þ Interlocal agreements between the three
sponsoring agencies executed.
Þ Douglas County received grant funding and
established

accounting

systems

and

procedures for the program.

1994
Þ Centennial Clean Water Fund Grant Contract completed and signed by Douglas
County and Department of Ecology.
WINTER
Þ Consultant selection process for project completed.

Team of RH2 Columbia

Engineering and Pacific Groundwater Group selected.

Þ Consultant contracts negotiated and signed.

Project scope and schedule

developed.
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Þ Initial Calculated Fixed Radius (CFR)
delineations for the wellhead
protection area completed.
SPRING
Þ Geologic and hydrologic information
used to refine the CFR delineations
and to create the Initial Wellhead
Protection Area mapping.
Þ Multiple Federal, State and local agencies contacted per
Washington Department of Health guideline in an effort to
identify potential contamination sources within the Initial
Wellhead Protection Area.
Þ Field work and mapping of potential contamination sources
within the Initial Wellhead Protection Area completed.

SUMMER

Þ Hundreds of Department of Ecology well logs screened and
rated to identify potential water level monitoring sites.
Þ Fieldwork begun to find, inventory and rank potential water
level monitoring sites.
Þ Short

list

of

potential

monitoring

sites

developed and negotiations begun with well
owners for permission to monitor water levels.

FALL

Þ Access agreements for monitoring well sites
developed by East Wenatchee Water District.
Þ Access agreements executed with ten well
owners.
Þ East Wenatchee Water District and City of
FALL

Wenatchee staff begins periodic water level
monitoring at 17 sites in November.
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1995
Þ Monthly water level monitoring continues at the seventeen monitoring well sites.

WINTER

Þ Existence of an extensive water level monitoring network is discovered and
confirmed by Chelan PUD at the Regional Wellfield.
Þ Water level data obtained from Chelan PUD. Efforts begun to translate the data
into usable form.

Þ Initial evaluations of the monitoring
data from Chelan PUD seem to
SPRING

confirm significant contributions to the
Regional Wellfield from the Columbia
River.

Þ Monthly water level monitoring continues at the seventeen monitoring well sites.
Þ Water level contour maps for the study are developed based on initial periodic water level monitoring
data and excerpts from the Chelan PUD monitoring databases.
Þ Site evaluation for potential continuous monitoring sites is begun.
Þ Douglas County completes a detailed survey of each of the

SUMMER

sixteen periodic monitoring sites to establish elevations and
locations.
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1995
CONTINUED
Þ Initial evaluations of the monthly water level monitoring data
collected by City and District staff imply upland contributions to
recharge of EWWD wells.
Þ Monthly water level monitoring continues at sixteen monitoring
well sites. One of the sites is dropped from the program in
response to property owner request.
Þ Alternative continuous monitoring parameters evaluated.
Temperature and water level selected as the best parameters for
SUMMER

continuous monitoring at three sites plus the Columbia River.
Þ Washington Department of Health releases proposed criteria for
determining if wells would be classified as “groundwater under
the direct influence” (GWI) of surface water for the purposes of
the compliance with the Safe Drinking Water Act. Based on
these criteria, it appears that neither the regional wells nor the
EWWD well will be considered GWI.
Þ

Alternative continuous monitoring
equipment researched and evaluated.
Detailed specifications for monitoring
equipment prepared.

FALL

Þ Douglas County advertises for bids for the
continuous water level and temperature
monitoring equipment and data loggers.

Þ Continuous water level and temperature
monitoring equipment and data loggers are
delivered to East Wenatchee Water District.
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Project staff begins training on installation and
use of the equipment.
Þ Continuous monitoring equipment is installed
at three wells and in the Columbia River over
period of several weeks.

All sites are

operational by December 1, 1995.
Þ Continuous water level and temperature
monitoring begins. Data is recorded hourly
and downloaded monthly.

1996
Þ Continuous water level and temperature monitoring continues at the three
monitoring well sites and in the Columbia River.
Þ Completion by Douglas County of Draft of an aquifer protection ordinance that could
be used for compliance with the Growth Management Act and to implement the

WINTER

Wellhead Protection Program.
Þ The keys to translating the water level data obtained from Chelan PUD.
Þ Continuous water level and temperature
SPRING

monitoring continues at the three monitoring
well sites and in the Columbia River.

Þ Evaluation of the continuous water level and temperature data
for the EWWD wells indicates similar connections to the

SUMMER

Columbia River as the Regional Wellfield. This conclusion
contradicts the conclusions derived from the periodic monthly
water level monitoring conducted in 1994 and 1995.
Þ Continuous water level and temperature monitoring continues at
the three monitoring well sites and in the Columbia River.
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Þ Draft Wellhead Protection Program report is completed.
FALL

Þ

Continuous water level and temperature monitoring
continues at the three monitoring well sites and in
the Columbia River.

1997
Þ Hydrogeologic Conceptual Models of the aquifer systems in the study area
completed by Pacific Groundwater Group.
Þ Capture zones for each of the significant wellfield delineated and the Final Wellhead
Protection Areas defined.
Þ Revised Draft Wellhead Protection Program report is completed.
Þ Draft Wellhead Protection Ordinance prepared and submitted to County Planning
Commission.
Þ Wellhead Protection Program submitted to City, County, and Water District
Commissions.

1998
Þ Wellhead Protection Program
approved by County, District and City
Commissions.

SPRING/
SUMMER

Þ Wellhead Protection Program
submitted to Washington
Departments of Ecology and Health
for approval.
Þ Wellhead Protection Program approved by Washington

FALL/WINTER

Departments of Ecology and Health.
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RECOMMENDED WELLHEAD PROTECTION ACTIVITY PLAN
The following list summarizes the activities recommended to implement the Douglas County Wellhead
Protection Program:
The following list summarizes the activities recommended to implement the Douglas County Wellhead
Protection Program:
1. Create a partnership with Chelan PUD to implement wellhead protection strategies for the Wenatchee
Regional Wellfield.
2. Create a partnership with Lincoln Rock State Park staff to implement wellhead protection strategies for
the Wenatchee Regional Wellfield.
3. Meet with Lincoln Rock State Park staff to educate them regarding the wellhead protection boundaries
and the significance of Regional Wellfield;
4. Provide park staff with maps and other information regarding the basis for and significance of the
wellhead protection boundary;
5. Providing park staff with information and education regarding leak detection and maintenance of the
wastewater lagoon and the importance of such activities in protecting the regional wellfield;
6. Develop an educational program for park staff regarding the most prudent use of fertilizers, herbicides
and other chemicals that may be used during the routine operation of the park;
7. Develop signage at the park entrance and at strategic locations within the park to inform visitors that they
are within a Wellhead Protection Area;
8. Develop a public education and awareness program targeted at park visitors to teach them about
wellhead protection and the activities that should be avoided.
9. Meet with BPA staff to inform them of the wellhead protection boundaries and the significance of
Regional Wellfield;
10. Provide BPA staff with maps and other information regarding the basis for and importance of the
wellhead protection boundary;
11. Work with BPA staff to identify activities or materials that occur on the BPA site that may pose a threat to
groundwater. Use this information as a basis for developing programs or constructing facilities to avoid
or mitigate potential contamination.
12. Implement a district-wide mailing in EWWD to inform all customers of the delineation of the Wellhead
Protection Areas.
13. Conduct a district-wide mailing in EWWD to educate customers on the workings of septic tanks and
drainfields.
14. Distribute a district-wide mailing to teach homeowners about the proper use of household and gardening
chemicals and explain how improper use threatens groundwater.
15. Develop signage at the perimeter of and at strategic locations around the 19th Street and Kentucky
Avenue Wellfields to inform the public that they are within a Wellhead Protection Area;
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16. Develop a discreet, targeted public education of property owners within the wellhead protection
boundaries.
17. Develop a discreet, targeted public education effort focused at agricultural practices within the wellhead
protection boundaries.
18. Adopt Wellhead Protection Policies as part of the Douglas County Comprehensive Plan.
19. Adopt a Wellhead Protection Ordinance as part of the Douglas County Code.
20. Work together with Douglas County Sewer District and East Wenatchee Water District to extend sanitary
sewer service to the Wellhead Protection Areas.
21. Develop program to revise stormwater management regulations within the Final Wellhead Protection
Boundaries.
22. Request the Chelan-Douglas County Health District to designate the Douglas County Aquifer Recharge
Areas as areas of concern as defined by WAC 246-272
23. Work with the Washington Department of Transportation to develop management strategies for state
transportation corridors through the designated recharge areas.
Douglas County Wellhead Protection Program Implementation Matrix*
Implementation
Lead Agency
Timing
Comment
Measure*
City of Wenatchee
Within 6 months of
Continuous
1
WHPP Adoption by
Coordination to follow
City Commission
City of Wenatchee
Within 6 months of
Continuous
2
WHPP Adoption by
Coordination to follow
City Commission
City of Wenatchee
Within 6 months of
Continuous
3
WHPP Adoption by
Coordination to follow
City Commission
City of Wenatchee
Within 6 months of
Continuous
4
WHPP Adoption by
Coordination to follow
City Commission
City of Wenatchee
Within 6 months of
Follow up annually as
5
WHPP Adoption by
new park staff are
City Commission
assigned
City of Wenatchee
Within 6 months of
Follow up annually as
6
WHPP Adoption by
new park staff are
City Commission
assigned
City of Wenatchee
Within 6 months of
Follow up with park
7
WHPP Adoption by
staff as needed
City Commission
City of Wenatchee
Within 6 months of
Continuous
8
WHPP Adoption by
Coordination to follow
City Commission
City of Wenatchee
Within 6 months of
Continuous
9
WHPP Adoption by
Coordination to follow
City Commission
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Implementation
Measure*
10

Lead Agency

Timing

Comment

City of Wenatchee

Within 6 months of
WHPP Adoption by
City Commission
Within 6 months of
WHPP Adoption by
City Commission
Within 3 months of
WHPP Adoption by
District Commission
Within 6 months of
WHPP Adoption by
District Commission
Within 9 months of
WHPP Adoption by
District Commission
Within 3 months of
WHPP Adoption by
District Commission

Continuous
Coordination to follow

11

City of Wenatchee

12

East Wenatchee
Water District

13

East Wenatchee
Water District

14

East Wenatchee
Water District

15

East Wenatchee
Water District

16

East Wenatchee
Water District

17

East Wenatchee
Water District

18

Douglas County

19

Douglas County

20

Douglas County

21

Douglas County

22

Douglas County

23

Douglas County

Within 9 months of
WHPP Adoption by
District Commission
Within 9 months of
WHPP Adoption by
District Commission
Included in adoption of
WHPP by County
Commission
Concurrent with
adoption of WHPP by
County Commission
Commence with
adoption of WHPP by
County Commission
Within 6 months of
WHPP Adoption by
Commissions
Within 6 months of
WHPP Adoption by
Commissions
Within 6 months of
WHPP Adoption by
Commissions.

Follow up as new BPA
staff are assigned
Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Follow-up
maintenance
coordinated with
Douglas county as
needed
Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Concurrently amends
the County
Comprehensive Plan

Continuous follow-up

Added by Planning
Commission/County
Commission
Added by Planning
Commission/County
Commission

*See Section 5.4
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CHAPTER 1
INTRODUCTION

February 1999
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1.

INTRODUCTION

Groundwater is the source of drinking water for 100% of the people living in the greater Wenatchee and East
Wenatchee areas and an estimated 65% of Washington’s citizens. Groundwater used for drinking water
supplies is often vulnerable to contamination. Like most communities, the public water supply wells serving
the Wenatchee/East Wenatchee area are located in or around the communities using them as a drinking
water source. Therefore, preventative measures must be taken to minimize the possibility that land use will
contaminate the groundwater utilized by public water systems.
All federally defined public water systems (Group A systems) using groundwater as their source, are required
to implement a wellhead protection program. Group A systems include all water systems that serve more
than 25 people or 15 connections (see WAC 246-290-020). Both the Wenatchee Regional Supply System
and East Wenatchee Water District (EWWD) are classified as Group A systems. Section 1428 of the 1986
Amendments to the Federal Safe Drinking Water Act mandates that every state develop a wellhead
protection program. The Washington State Department of Health (DOH) is the lead agency for development
and administration of the state Wellhead Protection Program.
A wellhead protection program must contain the following elements:
·
·
·
·
·

A delineated wellhead protection area for each well, wellfield, or spring;
An inventory within the wellhead protection area of all potential sources of groundwater contamination;
A management plan to reduce the likelihood that contaminants will pollute the drinking water supply;
Contingency plans for providing alternate sources of drinking water in the event of contamination; and
Involvement of the public during local program development.

Wellhead protection programs are intended to be proactive and prevent contamination of groundwater used
for drinking water. Wellhead protection protects the health of people drinking groundwater. Preventing
contamination and protecting public health is commonly achieved by providing management zones around
public wells or wellfields to detect and manage potential sources of groundwater contamination.
Preventing contamination is the State’s preferred approach to groundwater protection. Wellhead Protection
Programs often operate in conjunction with other federal, state, and local groundwater protection programs
such as:
· the Sole Source Aquifer Designation;
· Groundwater Management Area Program;
· Aquifer Protection Area Designation;
· Critical Aquifer Recharge Area management under the Growth Management Act; and
· Point source and nonpoint source pollution control programs.
Implementing integrated intra and inter-agency coordination among multiple levels of government, is a good
method for protecting public drinking water supplies. In the case of the Douglas County Wellhead Protection
Program, sponsorship from all the relevant local agencies exemplifies this approach.
One component of the Wellhead Protection Program is the delineation of wellhead protection areas.
Wellhead protection areas encompass the territory where potential contaminants may originate that could
eventually reach water supply well(s). Within wellhead protection areas, potential contaminant sources are
identified and managed to eliminate or reduce their risk of contaminating public water supplies. Local land
use controls or standards may be necessary to protect groundwater. In addition, public education can play
an important role in reducing the need for restrictive regulatory protection plans.
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1.1 COSTS OF CONTAMINATION

A primary motivation for implementing a local wellhead protection program is that the financial impact of a
contaminated public water supply can be quite high. Experience shows that it is considerably more cost
effective to implement proactive pollution prevention programs to guard against groundwater contamination
rather than pay for an alternate drinking water supply or initiate groundwater clean-up efforts.
Direct costs associated with well contamination include:
· Loss of on-going operating wellfield;
· Purchase of water while locating an alternate supply;
· Development of a new water source, if there is water available;
· Engineering, construction and equipment costs of well replacement (with large municipal wells valued
between $100,000 - $300,000 each);
· Treatment of contaminated groundwater, if possible (estimated costs of installing and operating air
strippers to reduce Volatile Organic Compounds (VOCs) may be over $350,000),
· Unanticipated acceleration of amortization costs; and
· Increased monitoring requirements.
Indirect costs associated with groundwater contamination affecting a public water supply include:
·
·
·

Loss of peak capacity;
Potential reduction in development opportunities; and
Potentially lower property values and tax base.

1.2

ROLES AND RESPONSIBILITIES

A detailed overview of Washington’s current groundwater protection programs and activities can be found in
an EPA document Profile of Groundwater Quality Protection 1992-State of Washington. For the Douglas
County Wellhead Protection Program, each of the sponsoring agencies has made significant contributions of
resources and expertise. Douglas County is the project’s lead agency and CCWF is the grant administrator.
Both the City of Wenatchee and East Wenatchee Water District have provided extensive staff support to the
project. The scope of this support was summarized in the Executive Summary.
Public water system purveyors (in this case, the City of Wenatchee and East Wenatchee Water District) have
the primary responsibility for developing and implementing local wellhead protection programs. However,
neither of these purveyors has jurisdictional and/or regulatory authority in Douglas County; it was essential
that they work together with Douglas County to ensure effective implementation.

1.2.1

PUBLIC WATER SYSTEM REQUIREMENTS

As public water systems, the City of Wenatchee and EWWD are required to prepare a Water System Plan
pursuant to WAC 246-290-100. The wellhead protection program portion of a water system’s planning
document must:
1. Contain, for each wellhead, a delineated wellhead protection area based on all reasonable, available
hydrogeologic information, including a susceptibility assessment;
2. Specify local jurisdiction having land use control within the wellhead protection area;
3. Identify within each wellhead protection area all potential contaminant sources that may have an adverse
affect on the health of persons. A description of how the inventory of potential contaminant sources was
done and how it will be updated must be included as well;
4. Describe actions taken to notify identified potential contaminant sources of their presence within the
wellhead protection area;
City of Wenatchee – Adopted 12/1/98
East Wenatchee Water District – Adopted 11/5/98
Douglas County – Adopted 10/26/98
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5. Describe actions taken to notify local jurisdictions and state agencies of the wellhead protection area
boundaries as well as of potential contaminant sources falling under each agency’s statutory authority;
6. include contingency plans for the location and provision of alternate drinking water supplies in the event
of well or wellfield contamination or loss;
7. Include a spill response plan for each wellhead protection area containing documentation of coordination
with local first responders (police, fire department);
8. Describe wellhead protection program related public outreach and educational activities; and
9. Discuss projected costs associated with effective wellhead protection program implementation, and what
funding sources are being developed.

1.2.2

DOUGLAS COUNTY RESPONSIBILITY

For the communities of East Wenatchee and Wenatchee, the majority of the responsibility for implementing
wellhead protection lies at the county level. In this case, it is Douglas County because the wells addressed
by this program lie in unincorporated Douglas County. By adopting zoning ordinances or codes that limit
activities around the water supply, setting design or operating standards for facilities located within the
wellhead protection area, or implementing other regulatory approaches, the County can select the steps and
approaches necessary to protect the region’s drinking water supply. A small portion of the Final Wellhead
Protection Area lies within the City of East Wenatchee (see Figure 9). Douglas County and the Washington
Department of Transportation currently own the majority of this property. Within this area are also several
small privately owned parcels. According to the City of East Wenatchee “the City has no plans to annex
areas north of the existing city limits, nor do we have annexation petitions pending” (July 2, 1998 letter from
Stuart Campbell City Planning Director). In the event that future annexations to the City of East Wenatchee
occur within the final Wellhead Protection Areas delineated on Figures 9 or 11, implementation of wellhead
protection measures by the City will be necessary.
Wellhead protection areas can be identified as a type of critical aquifer recharge area under the Growth
Management Act (GMA). A local wellhead protection program can serve as a mechanism to protect critical
aquifer recharge areas. The converse is also true: declaration of a wellhead protection area as a critical
aquifer recharge area, subject to local regulations and policies to protect such areas, is a useful component
of local wellhead protection program. The GMA provides an inter-jurisdictional planning mechanism to work
on the protection of groundwater.

1.3

PROJECT BACKGROUND

The genesis of the Douglas County Wellhead Protection Program began in 1992 with the convergence of
several events:
· The State Department of Health was aggressively promoting the need for water systems to comply with
the Federal Safe Drinking Water Act requirements to adopt Wellhead Protection Programs.
· Lead, zinc, cadmium, nitrates had compromised water quality in the nearby community of Rock Island.
This heightened the awareness of elected officials to the need to protect groundwater quality.
· East Wenatchee Water District (EWWD) staff was aware of the possibility that its groundwater sources
were susceptible to contamination due to their geologic setting.
· Douglas County was beginning the process of complying with the GMA that mandated protection of
critical areas and assurance of adequate water supply to accommodate projected growth.
Over a period of many months the staffs of Douglas County, EWWD, and the City of Wenatchee
(Wenatchee) worked with elected officials to develop consensus and support for proceeding with the project.
The Commissions of each of the three agencies adopted resolutions of support. Scopes of work and
budgets were developed and incorporated into a Centennial Clean Water Fund grant application that was
subsequently awarded by the Department of Ecology.
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1.4 PROJECT OBJECTIVES
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As outlined in the Centennial Clean Water Fund Grant Application, the goals of the Douglas County Wellhead
Protection Program Phase I are to:
1) delineate an interim wellhead protection area boundary;
2) conduct inventory of probable sources of groundwater contamination within that boundary; and
3) develop a management strategy to mitigate or eliminate these potential sources of contamination.
These strategies may include land use controls, public education, early warning monitoring, or other efforts
that would protect the region's groundwater supply.
The sponsoring agencies also had a number of complementary and mutually beneficial objectives in
pursuing this project. These included:

1.4.1

SAFE DRINKING WATER ACT COMPLIANCE

The Federal Safe Drinking Water Act and Washington Department of Health regulations mandate both the
City of Wenatchee (as the operator of the regional water supply wellfield) and EWWD to develop an
acceptable wellhead protection program. Work completed by this project complies with this mandate.

1.4.2

GROUNDWATER UNDER THE DIRECT INFLUENCE OF SURFACE WATER
DOCUMENTATION

Both the Regional wellfield and EWWD wells are located in close proximity to the Columbia River. At the
time this project began, there was a chance that some of these sources might be classified as groundwater
under the direct influence of surface water (GWI). The consequences of classification as GWI include the
requirement to install extensive water treatment facilities under the Surface Water Treatment Rule of the
Safe Drinking Water Act. It was hoped that the water level and water quality monitoring proposed as part of
this project would document whether these wells would fall under this designation. In addition, the data
collected could be used to support the information from the W&EST Study conducted for Chelan PUD in
1990. This study was prepared prior to developing the PUD’s hatchery wellfield in the vicinity of the Regional
Wellfield and concluded (among other things) that the aquifer used by the Wenatchee Regional Wellfield is
not under direct influence from the river.

1.4.3

GROWTH MANAGEMENT ACT COMPLIANCE

Under the provisions of the GMA, Douglas County must identify and plan for “critical areas”. Included under
the consideration of critical areas are aquifer recharge areas, groundwater management areas and wellhead
protection areas. One of the objectives of this project is to assist the County with this part of their GMA
requirements. In addition, all of the purveyors’ sources are located within unincorporated Douglas County
and nearly all of the options for protecting water sources would require the assistance and cooperation of
Douglas County.

1.4.4

WATER QUALITY DOCUMENTATION

During the formative stages of this project, the recent contamination of the City of Rock Island wells (located
just south of East Wenatchee) by lead, zinc, cadmium, nitrates, and other impurities heightened concern that
similar pollutants may contaminate the Regional Wellfield or East Wenatchee's wells. The wellfield’s close
proximity to long-term agricultural activities and encroaching urbanization raised questions whether synthetic
or volatile organic chemicals may have entered the aquifer.
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THE SETTING

Wells located in Douglas County serve most of the population of both Douglas and Chelan Counties.
Wellfields owned and operated by EWWD currently provide water for about 26,000 people or over 69 percent
of the population in Douglas County. In Chelan County, the City of Wenatchee and Chelan PUD currently
provide water service to about 31,000 residents representing over 50 percent of the population of Chelan
County. The source of water for the City of Wenatchee and Chelan PUD is a regional wellfield owned and
operated by Wenatchee located in Douglas County.
The EWWD wellfields are located in shallow unconfined aquifers. The regional wellfield operated by the City
of Wenatchee is located in a confined aquifer. Wells in the regional wellfield range in depth from about 170
feet to 200 feet (see Table 2, Wenatchee Regional Wellfield Well Depths, below). Previous hydrogeologic
analyses performed for Chelan PUD, EWWD, and Wenatchee indicate that these sources may be
susceptible to manmade sources of contamination.
The District wells are drilled in a high-transmissivity alluvial deposit in varying depths and adjacent to the
Columbia River. In two places, the river comes in close proximity to subsurface bedrock ridges, which
effectively divides the alluvial deposit into three sub-aquifers. The aquifers in which the EWWD wells are
located are in good communication with the river.
The Wenatchee Regional Wellfield is located in alluvial sediments lying in a bedrock basin on the right or
east bank of the Columbia River. Three aquifers, known as the combined, shallow, and deep aquifers, exist
within these sediments. The combined aquifer lies north of the Regional Wellfield beneath Lincoln Rock
State Park and is tapped by the park’s irrigation wells.
Moving south, the combined aquifer is split by an intervening confining layer or aquitard that creates the deep
and shallow aquifer system (see Figure 10, Stratigraphic Cross Section at the Wenatchee Regional
Wells for an illustration of the aquifer system). Both the Regional Supply System and the Chelan PUD use
the deep aquifer. The PUD uses it for its fish hatchery operations. According to Robinson and Noble,
W&EST, and others, the primary source of recharge for the deep aquifer is the Columbia River. Previous
water level monitoring data by these and others show that a significant gradient differential exists (up to 4 feet
immediately adjacent to the river) between the river and the deep, shallow, and combined aquifers. This
implies a transmissivity resistance at the interface between the river and the alluvial deposits.

1.5.1

THE REGIONAL WATER SYSTEM SERVICE AREA

The Regional Water System supplies the City of Wenatchee and Chelan PUD Water Systems. The City of
Wenatchee lies in Chelan County and borders Douglas County in Central Washington. The Columbia River
running north and south creates Wenatchee's eastern city limit with East Wenatchee on the opposite side of
the river. The Wenatchee River forms the northern boundary and the foothills of the Cascade Mountains set
the west boundary. Overall, Wenatchee is about 6.3 square miles or 4,042 acres.
Wenatchee is about 80 percent residential and 20 percent commercial/industrial development with some
agricultural land still remaining around the city limits. 1996 data from the Office of Financial Management
report indicates the total population of Wenatchee is 24,690.
Water service area boundaries for the greater Wenatchee area were set in 1979 to facilitate development of
the regional water system (see the Water Service Area Contract of 1979 between Wenatchee and Public
Utility District No. 1 of Chelan County (Chelan PUD). The boundaries of the two service areas are shown in
Figure 2, City of Wenatchee and East Wenatchee Water District Service Areas. The established service
area for Wenatchee does not correspond directly with the current city limits; but rather corresponds closely to
the city limits existing in 1979.
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Future areas annexed to Wenatchee will probably receive water service from Chelan PUD consistent with the
service area agreement between the City and PUD. However, the source of water supply for both
Wenatchee and Chelan PUD is the same – a regional wellfield developed jointly by the two entities. Minor
service area boundary adjustments frequently occur to facilitate service to residents.
According to the Chelan PUD 1993 Water Plan, the PUD currently serves water to west and south
Wenatchee, Sunnyslope, Olds Station Industrial Area, and Squilchuck/Wenatchee Heights. While most of
the PUD’s service area is in unincorporated Chelan County, portions of their service area have been annexed
into Wenatchee. Taken together, these two utilities will provide water service to all of the Greater Wenatchee
Urban Area. The PUD service area includes portions of Chelan County that are outside the UGA.
The GMA requires that areas designated for urban growth receive urban levels of water service. The Urban
Growth Boundary has been set by the Wenatchee Urban Area Comprehensive Plan (1993). Consistent with
the contract between Wenatchee and Chelan PUD, the city’s water service area will not extend to the Urban
Growth Boundary. Wenatchee's 1993 land use plan estimates 24,392 people will live in Wenatchee by
2000, and 27,268 by 2010.
Wenatchee and Chelan PUD began collaboration in 1978 to develop a wellfield in an aquifer on the eastbank
of the Columbia River near Rocky Reach Dam as a supply source for both utilities. This common endeavor
is referred to as the Regional Supply System. This source was developed to provide a long-term water
supply that would meet the needs of both entities until at least the year 2000.
Four wells were drilled and are located about 1,600
feet north of Rocky Reach Dam and 800 feet east of
the Columbia River in unincorporated Douglas
County. The wells are located about 300 feet apart
in a row parallel to the River. Table 2 provides an
inventory of the Regional Wells’ screens and depths.
The wells withdraw water from aquifers located
Well 2
140 feet
210 feet
225 feet
between 140 to 220 feet below the surface that
supplies a reliable high quality source of supply for
Well 3
140 feet
220 feet
230 feet
the system. The water-bearing stratum ranges in
Well 4
130 feet
170 feet
180 feet
thickness from 50 to 200 feet and is overlain by a
confining clay layer. According to pump tests
performed during development of the wellfield, the capacity of each well was estimated at 10,000 gallons per
minute (GPM). The aquifers are described in more detail in Chapter 2, Defining the Wellhead Protection
Area.
Table 2
Wenatchee Regional Wellfield Well Depths
Well
DepthDepthDepthTop of
Bottom of Bottom of
Screen
Screen
Well
Well 1
145 feet
220 feet
220 feet

1.5.2

THE EAST WENATCHEE WATER DISTRICT AREA

East Wenatchee Water District supplies the City of East Wenatchee and the surrounding unincorporated
urban and rural areas in Douglas County. The City of East Wenatchee (East Wenatchee) is located on the
southwestern edge of Douglas County. East Wenatchee lies on the east side of the Columbia River across
from Chelan County and Wenatchee. All of the Greater East Wenatchee Urban Area is served by EWWD.
The dominant geographic feature of greater East Wenatchee area is the Columbia River that flows south
along the east side of the service area. Several alluvial benches along the riverbank provide level areas
where urban development has occurred. The Columbia River is not only the dominant geographic feature; it
is also the division between the two cities of Wenatchee and East Wenatchee and serves as the boundary
between Chelan County and Douglas County. Wenatchee is located in Chelan County while East
Wenatchee is located in Douglas County.
According to Douglas County, the East Wenatchee Planning Area is about 31,000 acres in size. About 43%
of the land area is considered rural or rural agriculture, 19% agricultural resource lands of long-term
City of Wenatchee – Adopted 12/1/98
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commercial significance, and 19% is characterized by urban growth. Most new housing and jobs (as well as
most public spending for facilities and services) will locate within the East Wenatchee UGA. The East
Wenatchee UGA includes the incorporated East Wenatchee and contains most of the urbanized
unincorporated growth of Douglas County.
The growth pattern envisioned in the East Wenatchee UGA consists of commercial, tourist commercial,
industrial activity centers, and a diversity of residential areas. Overall average net densities are targeted for
3.5 units per acre. Multi-family and single-family housing will range from one home or less per acre in areas
with environmental constraints, to high densities in areas with buildable land and adequate facilities. In order
to support efficient urban services and provide affordable housing choices, an overall net density of three
units per acre is proposed for new residential development in portions of the East Wenatchee UGA with
vacant, buildable land and adequate facilities and services.
The overall density of the East Wenatchee UGA will be high enough to support efficient urban services and
provide affordable housing choices, with a variety of high, medium and low densities based on landform,
environmental suitability and availability, or planned availability of facilities and services. Additionally, growth
patterns observed in Chelan County and Wenatchee are consistent with that of East Wenatchee.
Employment growth is encouraged within commercial and industrial activity centers in each community to
provide services, jobs, and shopping. Urban activity centers will accommodate the most commercial growth.
EWWD serves East Wenatchee in addition to orchard land southeast and north of the city limits. Overall, the
District encompasses about 23 square miles. About 55 percent of the District is within the Urban Growth
Boundary (UGB) defined in Greater East Wenatchee Comprehensive Plan. Based on analysis performed by
Douglas County in 1994, population within the Water District boundaries was estimated at 18,320. Growth
within the service area is expected to continue to increase as agricultural property is converted for residential
and commercial/industrial use.
In the northern part of the District, the steep slopes east of the Sunset Highway have caused growth to occur
within one mile of the River where flatter slopes prevail. The UGB in the northern part of the District follows
the steep slope east of the Sunset
Table 3
Highway that forms a natural
EWWD Water Supply – Existing Well Pump Capacity
boundary to development.
The
Pump Capacity
southeastern portion of the District
contains the greatest amount of
Well
Location
Rated
Measured
gently sloping land conducive to
Capacity
Capacity
development. Much of this land,
GPM
GPM
is
currently zoned
2A
Cascade Ave. and 19th St. NW
580
540 however,
th
Agricultural-Resource
for orchard2B
Cascade Ave. and 19 St. NW
930
650
th
use.
Therefore,
the
UGB
ends at
2C
Cascade Ave. and 19 St. NW
1200
1000
about
South
Nile
Avenue.
3
North End of Cascade Ave.
310
165
4
S. Kentucky Ave. and 8th St. SE
1100
750
5
S. Kentucky Ave. and 8th St. SE
1100
750 The water system has grown from
6
Cascade Ave. and 23rd St. NW
350
**350 the initial 200 members who
7
Cascade Ave. and 20th St. NW
1040
1020 participated in the incorporation of
Totals in GPM
6610
5225 the original Water Association to
Totals in MGD
9.52
7.52 7,000 accounts in 1996. Annual
water consumption reached 1.175
** Did not operate during 1995 peak demands
billion gallons in 1996.
The EWWD system is supplied from seven wells with eight pumps. Table 3, EWWD Water Supply –
Existing Well Pump Capacity provides an inventory of the wells’ rated and measured capacities. The
primary source of supply is from two wellfields:
· one located in the vicinity of 19th and Cascade, which includes the 19th Street wells (two wells with three
pumps) and Well 7;
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the second located on Kentucky Avenue north of Rock Island Road includes Well 4 and Well 5 and their
pumps.

Well 6 located on 23rd Street near Cascade, and Well 3 (McNeil’s Well) located in the northern end of the
District west of the Sunset Highway and north of the Odabashion Bridge are used primarily as emergency
backup to the primary well sources.
The Baker Flats Industrial Area water system is operated independently of the remainder of the District’s
water system and is supplied from the Wenatchee Regional Water Supply System.
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CHAPTER 2
DEFINING THE WELLHEAD PROTECTION AREA

City of Wenatchee
East Wenatchee Water District
Douglas County

February 1999

2.

DEFINING THE WELLHEAD PROTECTION AREA

2.1

MULTI-STEP ITERATIVE PROCESS

The process of defining the appropriate Wellhead Protection areas for the Douglas County Wellhead
Protection Program followed a multiple step process of refinement that began prior to the submittal of the
CCWF grant application. The following sections describe the wellhead protection area delineation process.
The process included:
1)
Circumscription of the “Study Area”
2)

Iterative Refinement of the Wellhead Protection Area delineation involving:
·
Calculated Fixed Radius Wellhead Delineation
·
Review of previous relevant reports by W&EST, CH2MHill, Robinson and Noble, and others
·
Analytical Wellhead Protection Delineation Overlaying Geology
·
Analytical Wellhead Protection Delineation using Water Level Monitoring

2.2

GENERALIZED DESCRIPTION OF THE STUDY AREA

Like most areas surrounding large river systems, sandy loams typical of alluvial fans characterize the geology
of the study area. A large percentage of the area is underlain by highly permeable soils that allow for rapid
infiltration of surface water and transmission of groundwater. Regions of landslide and erosion susceptibility
exist along the steep slopes that form the area’s eastern edge.
The study area is characterized predominantly as the alluvial plains of a river valley. The Columbia River
bounds the area on the west and is at an elevation of about 600 feet above sea level. The territory focused
on in this study is generally built on a 5 percent grade rising east from the river. Fruit orchards and fruit
processing have driven the area’s historical development.
The Wenatchee area's weather is arid with less than 10 inches of annual precipitation. Typical high
temperatures in the summer range from 85° to 90°. In winter, low temperatures of 25° to 35° are common.

2.3

CIRCUMSCRIPTION OF THE STUDY AREA

At the beginning of the project, the study area comprised a relatively narrow strip of land slightly more than ½
mile wide lying parallel to the Columbia River. The northern and southern boundaries were located to include
an area south of EWWD’s Wells 4 and 5 and an area north of the Wenatchee regional wellfield. The
Columbia River defined the western boundary. The eastern boundary represented a preliminary estimate of
the area contributing recharge to all the public water supply wells to be addressed by the study (see Figure 1,
Study Area).

2.4

WELLHEAD PROTECTION AREA DELINEATION

Delineation of the Douglas County wellhead protection boundaries proceeded through multiple steps of
analysis and refinement. The level of sophistication of analysis increased with each step ultimately leading to
the final Wellhead Protection Area Delineation. The first step was to determine a wellhead protection area
using the “Calculated Fixed Radius” (CFR) method of delineation. Overlaying known geologic and hydrologic
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boundaries refined the CFR boundary. Additional monitoring and data collection within the refined CFR
boundary lead to the final analytical delineation of the Wellhead Protection Area, Section 2.8.

2.4.1

CALCULATED FIXED RADIUS

Using Washington Department of Health procedures and guidelines, Interim Wellhead Protection Boundaries
were calculated using the calculated fixed radius (CFR) method. This method yields a circular boundary of
varying radii around each of the well(field)s in the study. Concentric circles around each well(field) delineate
a theoretical 6-month, 1-year, 5-year, and 10-year time of travel boundary. Three assumptions are implicit in
the circular nature of a CFR boundary:
1. Water flowing to a well moves at the same speed from all directions;
2. The transmissivity or porosity of the materials water is flowing through is uniform in all directions; and
3. Rates and quantities of recharge to the well are the same in all directions.
There are at least two additional assumptions in the CFR or capture zone approach that should be
recognized. First, the time required for a contaminant to reach the well is based on the groundwater flow rate
within the aquifer. In other words, the approach assumes that a contaminant would move through the aquifer
at the same rate as the groundwater. This is not always the case. Different contaminants move through the
groundwater at different rates, depending on their chemical behavior. However, from a planning standpoint,
the CFR approach can be a conservative and appropriate for developing management strategies. Specific
potential contaminant sources should be evaluated on a case-by-case basis using more sophisticated fate
and transport models used in groundwater contamination studies.
Second, the time required for contaminants introduced at the ground surface to reach the underlying aquifer
is not incorporated into the CFR zone. The calculations assume that a contaminant released in a WHPA
capture zone would reach the water table instantaneously. Again, this is not always the case. Contaminants
released at the ground surface can adhere to soil particles or become dispersed and diluted as they move to
the water table through infiltration. There are other possible direct pathways, such as a well with a poor
surface seal, or an improperly abandoned well. The importance of the vertical unsaturated transport
components depends on the depth to the water table and the type of contaminant. Again, the conservative
assumptions implicit in the CFR method require a simplified approach that does not incorporate these
processes. The shallow depth to groundwater in most of the EWWD wells would support the conservative
assumption of "instantaneous transport to the water table".
A time of travel boundary (CFR) represents the hypothetical time it would take for a molecule of water to
travel from the edge of the outer edge of the boundary to the well(s). Thus, a 1-year time of travel boundary
represents the area in which a particle of water would theoretically take 1 year to move through the aquifer to
the well(s).
The CFR method draws a circular protection area for a specified time of travel. A simple equation calculates
a radius around a point representing a well. The equation requires certain data including:
1. well pumping rate;
2. porosity of the aquifer; and
3. the open or screened interval of the well.
These data were available for each of the Regional and EWWD wells addressed by this project. Therefore,
six-month, 1-year, 2-year and 5-year CFR boundaries were calculated.
For this project, actual pumping records for each of the wells addressed by the study were compiled. Using
these data, annual average withdrawal rates for each well were calculated. Well logs for each well were
consulted to determine both the porosity of the aquifer and the depth and length of the screened interval in
each well. Well logs were not available for three of the East Wenatchee Water District wells (Wells 3, 2A and
2B). In this instance, actual field measurements of these wells were used to determine screened intervals
and depth. Calculations for fixed radius time of travel were made for each well based on these data.
City of Wenatchee – Adopted 12/1/98
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A total of five CFR boundaries were developed for the various wellfields included in this study. As alluded to
above, one of the limitations of this method of delineation is that it rarely represents the way groundwater
actually moves. Therefore, analytical methods that considered the geology and hydrology of the well settings
were applied to the CFR radii to refine them, based on known geologic and hydrologic considerations.

2.4.2

GEOLOGIC AND HYDROLOGIC REFINEMENT

The CFR maps described above were changed to better match the physical realities of the site by:
1) considering topographic relief around the wellfields, and
2) analyzing the geohydrology of the river where it passes through the wellhead protection area.
Contour maps were used to establish average slopes and well logs were used to fix the elevation of the
groundwater table in and around the wellfield. The slope of the ground surface and groundwater level data
were then used to infer a groundwater gradient and, thus, the direction of groundwater flow. Because
groundwater flows from upland areas to the river, the new analytical model was constructed with a
groundwater gradient that assumes the river is a discharge boundary. Therefore, portions of the circular
(CFR) wellhead protection areas that lie beyond this discharge boundary (here assumed to be the east bank
of the river) were deleted in the analytical model.
Based on groundwater gradients, the analytical model assumes that the west bank of the river is not in the
wellhead protection area. This assumption is also supported by geologic mapping, which shows the west
bank area largely underlain by bedrock that has little capacity to store or transmit water. Finally, the well
screens for the district wells are set at elevations that are above the bottom of the river; therefore the flow
path of groundwater from the west bank would pass under the river and then move up to the district wells.
Therefore, it is extremely unlikely that recharge occurs from the west bank and that any portion of the
wellhead protection area extends across the Columbia River.
In addition to the river, the location of some known and apparent bedrock outcrops provided the basis for
refining the CFR boundaries on the east. These bedrock formations are shown on Figure 12, Geologic
Formations. The results of these two steps is illustrated in Figure 3, Calculated Fixed Radius Map.
Further discussion of the geologic conditions in the area is presented in Section 2.8.1. The uses of this CFR
area are described in the following sections.

2.5

USE OF REFINED CFR AREA

The Refined CFR Area served three main functions for this study.
· First, it provided a starting point to begin periodic water level monitoring at a series of existing wells within
the study area.
· Second, the refined CFR boundaries provided geographic limits to conduct a survey of potential
contamination sources.
· Third, it bounded an area within which to begin identifying sites for the continuous water level and
temperature monitoring described in Section 2.7.

2.5.1

PERIODIC WATER LEVEL MONITORING

The Refined CFR Area established a geographic area within which periodic (weekly and monthly) water level
monitoring was conducted for about 12 months. This water level monitoring was used to develop water level
contours that provided a basis for further refinements to the wellhead protection boundaries. These
refinements are discussed later in Section 2.8.
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2.5.2

POTENTIAL CONTAMINATION SOURCE INVENTORIES

Chapter 3 contains a detailed description of the search for and documentation of potential contamination
sources. The CFR Area was the area within which all of the data collection for potential contamination
sources was focused.

2.5.3

CONTINUOUS MONITORING WELL SITING

The CFR Area also helped focus the siting of the continuous water level and temperature monitoring that was
a part of this study. The approach and results of the continuous monitoring are discussed in more detail in
the following sections.

2.6

PERIODIC WATER LEVEL MONITORING

As described above, the CFR method of delineation does not accurately describe the way that groundwater
actually flows in a system. So while a CFR boundary provided a good starting point for the study, the project
sponsors recognized that this approach was too simple for the complex systems being addressed in this
effort. Consequently, to better answer the basic question of where water in the wells was coming from, a
program of periodic water level monitoring was commenced. A second objective of this periodic monitoring
effort was to help better define locations for long-term, continuous monitoring wells (discussed in the
following section).
Measuring water levels in wells provides a better understanding of where water is flowing in the groundwater
system. By comparing water levels spread over a geographic area and measured periodically, water level
contours can be inferred and the groundwater gradient estimated. The most cost-effective way to measure
groundwater levels is to use existing wells. This led to a multiple-step process of identifying and selecting
existing wells as potential monitoring sites.

2.6.1 PERIODIC MONITORING SITE IDENTIFICATION, ASSESSMENT AND
SELECTION
Screening of potential water level monitoring wells involved multiple steps including:
· Review of well logs in Department of Ecology files
· Field location and inventory of potential monitoring wells
· Access agreements for potential monitoring wells

2.6.1.1

Well Log Compilation and Evaluation

Identification of potential water level monitoring wells began with collection of well logs on file with the
Department of Ecology (Ecology). Well logs are brief reports filed with Ecology each time a new well is
drilled. A well log provides important information regarding location, size, depth, type of construction, test
pumping results and subsurface geology encountered during drilling. Well logs were a significant
consideration in the screening of potential monitoring sites. This is because the data provided by a well log
assists in correlating multiple water level measurements. The existence of a well log was one of the criteria
in rating candidate-monitoring sites.
Since well logs are filed at the Department of Ecology (Ecology) geographically, a listing of the relevant
Sections, Township and Range data was prepared as a basis for a search of the Ecology well log record.
Well logs for wells located in Douglas County are maintained at the Ecology office in Yakima. Project staff
from Wenatchee and EWWD travelled to the Yakima Ecology office to conduct a search of their records.
Ultimately over 170 well logs were found for wells apparently located in the study area. Copies of these 170
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well logs were made and transmitted to the project hydrogeologist (Pacific Groundwater Group). (See
Appendix C, Well Logs for Potential Monitoring Wells).
Pacific Groundwater Group (PGG) individually reviewed each of the well logs obtained from Ecology to
determine their potential relation to the supply wells addressed by the CFR boundaries. Consideration was
given to:
Ø depth and size of the well,
Ø the geology indicated by the well log, and
Ø the distance from each of the wells being addressed by this study.
Each well was plotted on a map of the study area and compared to known geologic features to create a
“short list” of 40 potential monitoring wells.
In addition to wells identified and mapped through Ecology well log records, EWWD staff was also aware of
several additional wells that became candidates for periodic water level monitoring. Well logs were not
available for many of these wells. The combination of the well sites identified through well logs and by
EWWD staff formed the initial pool of sites for which individual well inventories were completed.

2.6.1.2

Well Inventories

During the months of June, July, and August of 1994, staff from the City of Wenatchee and East Wenatchee
Water District attempted to locate each well and conduct a well inventory. Over a dozen of the potential
monitoring wells could not be inventoried for a number of reasons. Some apparently did not exist, were
abandoned, or had improperly described locations on the well logs. Other wells were inaccessible because
of locked fencing or owners unwilling to allow access. Each inventory provides field verified information
regarding both the physical characteristics and the use of the well. Ultimately, 28 well inventories were
completed (see Appendix I, Well Inventory Forms for Potential Monitoring Sites).
In the process of conducting the inventories, project staff were also able to contact many of the well owners
and ascertain their willingness to allow periodic water level monitoring. The inventory process also allowed
an assessment of whether the wellhead could be accessed with water level monitoring equipment. Some
inventoried wells were constructed or configured in such a way that it would be difficult or impossible to lower
the water level monitoring equipment into the well. Such situations eliminated a well from further
consideration.
Whether a well was being used was also a consideration. If a well was not being pumped, it would be a
better candidate for water level monitoring because aquifer elevations would not be affected by pumps
turning off and on. Several wells fell into this category because they were test wells, monitoring wells, or not
being used as intended.

2.6.1.3

Access Agreements

Monitoring well site selection ultimately hinged on the question of access. For monitoring purposes, two
types of access were important. The first was physical access that was determined and assessed in the well
inventory process described above. The second question was legal access. Most of the periodic water level
monitoring wells were located on private property; therefore, consent of the property owner was felt
necessary.
This consent took the form of a simple agreement between the property owner and Douglas County (the
project Lead Agency, see Appendix D, Monitoring Well Access Agreement Form). Working with the East
Wenatchee Water District attorney, project staff developed a simple access agreement for the monitoring
program. EWWD and Wenatchee staff visited individual property owners and obtained signatures on the
agreement. If a property owner did not want to sign the monitoring agreement, their potential water level
monitoring well site was not given any further consideration.
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Ultimately, seventeen monitoring well sites were selected. Of the 17 monitoring wells, 12 were on private
property. Access agreements were executed with each owner of these twelve wells. The remaining periodic
monitoring sites were publicly owned facilities – three wells were owned by EWWD and one (the Hydro Park
well) was owned by Chelan PUD. The locations of these monitoring wells are illustrated on Figure 4, EWWD
Area Periodic Monitoring Well Locations.

2.6.1.3

Water Rights Records

A subsidiary activity to the collection and evaluation of well logs was collection and review of water rights.
The Department of Ecology maintains a water rights database that can be sorted by County. Within that
database, potential sites can be screened by whether the right is for a surface or groundwater withdrawal. In
addition, water rights can be located crudely by section, township, and range.
Under Washington law, water rights are not required for most wells. This is because the water right statute
only requires water rights for wells that withdraw more than 5,000 gallons per day (gpd). Most wells in
Washington and Douglas County are smaller than 5,000 gpd and, therefore, not on record with the state.
However, this water right database was an additional source of information regarding other potentially large
groundwater users in the study area.
The Ecology water right database contained over 550 records for Douglas County. These records were
screened to identify if any large wells of interest existed. In addition, these data provided a source to crossreference well log data in cases of uncertainty regarding location or other features. (See Appendix B,
Ecology Water Right Claim Register).

2.6.1.4

Wellhead Surveys

The periodic water level data was collected as measurements of the distance from the top of a wellhead to
the water level in a well. Therefore, it was necessary to survey the location of each of the wells used in the
water level monitoring effort. Douglas County conducted this survey work. For a number of reasons,
completion of the survey work was delayed several months. In fact, several months of data collection
occurred before the surveyed elevations of the wellheads were known. Therefore, interpretation of the
periodic water level monitoring data collected in 1994 and early 1995 could not proceed until late spring,
1995. The survey data completed by Douglas County is included in Appendix E, Periodic Monitoring Well
Survey Location Results.

2.6.2

PERIODIC MONITORING DATA SOURCES

Concomitant with siting the initial monitoring wells in the EWWD portion of the study area, project staff was
working with Chelan PUD to obtain continuous water level monitoring data at a large number of monitoring
wells near the Regional Wellfield. After some time and effort, some of this monitoring data was obtained and
used as part of the initial evaluation of groundwater levels in the study area. Consequently, two sets of data
were developed during this initial monitoring period – data collected by project staff at the 17 sites described
above and the continuous monitoring data compiled by the PUD near the Wenatchee Regional Wellfield.
The following paragraphs describe these data and the results derived from them:

2.6.2.1

Regional Wells

Chelan PUD has operated a number of continuous monitoring wells in the vicinity of the Regional Wellfield
since about 1990. This monitoring well network was originally installed as part of the Water & Environmental
Systems Technology (W&EST) Study completed for the PUD in August, 1990. Since that time, PUD
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personnel have maintained the monitoring network and collected, but not evaluated, the water level data
retrieved by the monitoring network.
Staff working on the Wellhead Protection Project knew of the existence of these data. However, it took
several months to identify the proper individuals at Chelan PUD to obtain the actual data sets. Once the data
was obtained in digital form, it took many more months for project staff to locate the individuals that could
provide information regarding how to translate these data into a usable form and database.
The monitoring wells represented in Charts B and C, and Table 5, Water Level Data from Chelan PUD
Monitoring Near the Regional Wellfield were completed over a number of years in various configurations
and for different purposes. Some of the monitoring wells are closer to the river than the Regional Wellfield,
while others are farther away. Some of the monitoring wells are drilled and screened in the same aquifer as
the Regional Wellfield. Other monitoring wells penetrate the shallow or both aquifers.
A number of test borings were conducted by Stone & Webster Engineering as part of the investigation for the
construction of the Rocky Reach Dam. These wells were designated a “CD” series, signifying the method of
drilling was a churn drill (cable tool). Robinson and Noble developed a series of four test wells as part of an
assessment of the Rocky Reach Aquifer in 1977. These wells were labeled TH-1 (Test Hole) through TH-4.
In 1987, an additional series of test wells (labeled TH-5 through TH-7) were drilled as part of an assessment
conducted by CH2Mhill for Chelan PUD of the Eastbank Hatchery Wellfield.

Table 4
PUD Monitoring Well Characteristics
Well

Well Log

Diameter

CD-10

No

2” (?)

CD-47
CD-8
CT-3
TH-1

No
No
No
Yes

TH-4
TH-5

Yes
Yes

TH-6

Yes

TH-7

Yes

TH-9

Yes

LR-2

No

Aquifer

Depth

Screened
From
To

Used as observation well during
Regional Wellfield pump tests
Completed barefoot in clay

Deep
Shallow
Deep
Deep

213
201”

185’
145

210’
185

8”

Deep
Shallow

170’
47’

8”

Combined

148’

Deep

180’

Deep

211’

90
24
60’ &
134’
90’
130’ &
180’

165
45’
114’ &
142’
165’
165’ &
205’

2” (?)
20”
2”

8” (6” @
85’)

Notes

Original Test Well 1977.
Redeveloped in 1987 by CH2Mhill
Plug from 121’ to 134’. Drilled for
1988 Study
Anomalous Data possible “conduit”
to river

Combined

In 1990 continuous water level and temperature monitoring equipment was installed in several of these wells
along with other wells as part of a study by W&EST, Inc. for Chelan PUD. This monitoring equipment is the
source of the data used in this report. In addition to some of the “CD” and “TH” wells mentioned above, this
monitoring equipment was also installed in one of the Lincoln Rock State Park irrigation wells (LR-2) and in
one of the constant temperature wells intended to be used for the fish hatchery operation (CT-3).
Table 4, PUD Monitoring Well Characteristics provides a summary of the characteristics of the monitoring
wells used for this project. As can be seen from this table, well logs for some of the monitoring wells are not
available. In addition, the monitoring wells tap different aquifer formations around the Regional Wellfield.
Some are located in the “deep” aquifer, the same aquifer the regional wells withdraw from. Others monitor
levels in either the “shallow” or “combined” aquifer.
The shallow aquifer is an aquifer that lies above the confining layer of clays and silts over the deep aquifer
used by the Regional Wells to take water from. As one moves north past RW-4 (the northernmost Regional
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Supply Well), this confining layer thins and disappears; allowing the two aquifers to come together into the
“combined” aquifer. The Lincoln Rock State Park wells take water from the combined aquifer. Figure 10,
Stratigraphic Cross Section at the Wenatchee Regional Wells conceptually illustrates these three
aquifers.
The monitoring wells are also juxtaposed to the Regional Wells in different ways. Some are located
immediately adjacent to the Columbia River (e.g. T.H. 4, 5, 6 and 7). Others (e.g. CD-47, CD-8) are located
upland or up-slope from the Regional Wells. Some monitoring wells are located upriver (e.g. LR-2) while
others are down-river (e.g. CT-3 and CD-10) from the Regional Wells. Figure 5, Regional Wellfield
Monitoring Well Locations illustrates the locations of all of the monitoring wells in the PUD data collection
network in relation to the Regional Wellfield.
The PUD monitoring wells almost completely surround the Regional Wellfield. Monitoring well TH-8 is
located closest to the regional wells and also taps the deep aquifer. However, no data for this well is
available since July of 1993, due to malfunctions in the data collection system. TH-9 is the next closest
monitoring well to the Regional Wells located the deep aquifer. However, TH-9’s behavior, in terms of water
level fluctuations, is not consistent with all of the other monitoring wells.
W&EST noted this anomalous behavior in their 1990 report. They suggested additional testing and
monitoring to test various hypotheses about the causes of this anomalous behavior. This additional work
apparently, has not been completed and it is not known why the monitoring data from TH-9 is incongruous
with other data collected for the deep aquifer. However, it is important to keep this fact in mind when
reviewing the data presented below.
The data collected by the PUD at these monitoring sites represented continuous water level monitoring
recorded hourly. Pressure transducers and thermisters connected to a central data logger system collect
data. Elevation data collected is calibrated to surveyed wellhead elevations in the same manner as the data
collected for the EWWD portion of the study.
For the initial water level data evaluation, only selected PUD data were extracted. These data were used to
compare to the periodic water level data collected within the East Wenatchee Water District service area.
The data points selected for initial comparison corresponded to the dates on which water level
measurements were collected at the 17 monitoring wells included in the periodic monitoring program
conducted in the EWWD portion of the study area. More comprehensive evaluation of the data from the
PUD monitoring wells was conducted later and is described in the Section 2.7, below describing the final
delineation of the wellhead protection areas.

2.6.2.2

EWWD Areas

For the rest of the study area, water level data was collected from the 17 monitoring wells described above by
EWWD and City of Wenatchee staff for the period of November 1994 through August 1995. Beginning in
November 8, 1994, water levels were measured weekly through November 29, 1994. Subsequently, water
levels in the same 17 wells were measured monthly commencing on December 13, 1994, until August 16,
1994. Beginning on May 23, 1995, water levels were measured weekly at the three wells where continuous
monitoring would commence in November 1995 (see Section 2.7, below). These data were individual water
level measurements collected and recorded from water level sounders owned by the sponsoring agencies.
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Water Level

Chart B
Periodic Water Level Monitoring Near Regional Wellfield
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SUMMARY OF PERIODIC WATER LEVEL DATA COLLECTED

The following paragraphs, tables, and graphs summarize data collected and evaluated during the period from
November 1994 through August 1995. The first data described are those collected from the Chelan PUD
monitoring system near the Wenatchee regional wellfield that were extracted and summarized for this report.
The second data are those collected by project staff from the City of Wenatchee and East Wenatchee Water
District at numerous sites in and around the East Wenatchee Water District service area.

2.6.3.1

Water Levels Near the Regional Wellfield

Water level data near the regional wellfield have been recorded hourly by Chelan PUD since about 1990.
The data shown in Charts B and C as well as in Table 5, Water Level Data from Chelan PUD Monitoring
Near the Regional Wellfield represent the mean of the daily water level for the days shown. The days
shown on these charts and in Table 5, Water Level Data from Chelan PUD Monitoring Near the Regional
Wellfield, were selected to correspond to the dates on which water level monitoring was done by EWWD
and City of Wenatchee staff in the East Wenatchee Water District Service Area (see Section 2.6.3.2, below).
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Table 5
Water Level Data from Chelan PUD Monitoring Near the Regional Wellfield
Monitoring Points and Water Level
Date
11/15/94
12/13/94
1/11/95
2/7/95
3/7/95
4/11/95
5/9/95
7/19/95
8/16/95

River

CD-10

CD-47

705.22
705.22
704.71
705.27
705.27
705.21
705.02
705.28
705.18

693.62
694.15
691.85
692.40
692.28
691.28
690.34
694.48
693.01

688.16
688.56
686.66
686.94
686.50
685.72
685.03
689.33
688.46

CD-8

CT-3

TH-1

TH-4

TH-5

TH-6

TH-7

TH-9

LR-2

687.19
687.60
685.81
686.15
685.77
685.04
684.34
688.62
687.56

691.82
692.13
690.17
690.28
689.75
688.93
688.26
696.50
691.99

694.69
695.06
693.13
693.40
692.94
692.25
691.77
695.95
695.06

695.35
695.61
693.69
694.05
693.57
692.82
692.17
696.20
695.48

698.72
698.94
697.52
697.98
697.67
697.06
696.36
699.29
698.74

697.59
697.67
695.80
696.07
695.69
695.15
694.57
698.51
697.99

693.45
695.57
695.87
697.82
698.02
697.90
697.22
700.70
699.13

710.09
710.17
704.71
709.00
708.24
707.71
707.22
708.54
708.61

705.23
705.60
704.04
704.45
704.12
703.48
702.62
705.94
705.24

Charts B and C portray a consistent pattern of the groundwater elevation surrounding the Regional Wellfield
remaining lower than the Columbia River surface elevation. The only exception to this fact is monitoring well
TH-9, which was discussed above in Section 2.6.2.1. This pattern is true within the deep aquifer (e.g. CT-3);
in the shallow aquifer (e.g. CD-8); in the combined aquifer (e.g. TH-6); or in monitoring wells measuring an
unknown aquifer.
Chart C
Water Level Monitoring Near Regional Wells
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Each of the monitoring well elevations fluctuated over the time period. The river elevation remained relatively
constant; primarily because, at this point in the river, Rocky Reach Dam maintains Lake Entiat at very stable
elevations in order to maintain optimum power generation capabilities. The groundwater elevation variations
may be related to the operation of the Regional Wellfield, the Lincoln Rock State Park wells, or some other
factor.
At this stage of the study, the groundwater fluctuations were not of concern. The objective of this data
compilation was to document a pattern of elevation differences between the river and the aquifer(s). In this
instance, the pattern is one where the apparent groundwater gradient is one from the river to the aquifer.
Figure 6, Regional Wellfield Water Elevation Contours illustrates the groundwater contours around the
Regional Wellfield on November 15, 1995. The groundwater elevations shown on Figure 6, Regional
Wellfield Water Elevation Contours, were calculated as the mean hourly elevation for the 24-hour period of
November 15, 1995.
The implication for the type of gradient implied by this data was that the amount of contributing recharge area
shown in the CFR Area probably was too large. This fact is reflected in the resulting revisions to the final
wellhead protection boundaries discussed in more detail in Section 2.8, below.

2.6.3.2

Water Levels in the EWWD Portion of the Study Area

As described above, periodic water level measurements were also taken at seventeen sites throughout the
East Wenatchee Water District (EWWD) portion of the study area. The data collected by this weekly,
monthly and then again weekly water level monitoring efforts are shown in Tables 6, 7, and 8. City of
Wenatchee and EWWD staff manually collected
Table 6
these data.
The periodic water level monitoring for the EWWD
portion of the study area proceeded in three
segments. The first segment was a period of
weekly water level monitoring at the seventeen
previously described monitoring sites from
November 8 through November 29, 1994.
Following this, from December 13, 1994, through
August 16, 1995, the second segment continued
the monitoring at the seventeen sites on a monthly
basis. Overlapping this monthly monitoring and
commencing on May 23, 1995, weekly water level
monitoring at three wells and the river started and
continued through October 25, 1995.
The data collected during this periodic water level
monitoring work are based on surveyed elevation
conducted by Douglas County during the spring of
1995. An elevation for each monitored wellhead is
shown in Appendix E, Periodic Monitoring Well
Survey Location Results.

1994 Weekly Water Level Monitoring in the EWWD
Portion of the Study Area
11/8
11/15
11/21
11/29
Monitoring Site

Barrier
Bartram
Berquist
Bolton
Well 2A/B
Well 3
Well 7
Well 8
Gibson
Jennings
Hydro Park
Salter
Shanholtze
Shin
Singleton
Thomas
Toomey

668.88
823.02
66l.6
617.66
614.93
617.83
617.1
620.57
618.05
653.06
616.8
822.89
619.62
617.1
824.9
661.5
617.07

668.35
822.56
661.04
617.56
615.63
617.86
617.1
617.33
618.09
652.8
616.93
822.64
619.57
617.1
822.89
660.5
617.14

668.23
822.36
660.39
617.9
615.05
618.47
617.5
617.47
618.6
652.75
617.03
822.34
619.86
617.1
822.58
660.53
617.24

667.9
822.08
659.8
617.67
614.99
618.2
617.1
617.49
618.43
652.57
617.49
822.13
619.59
617.1
822.46
659.99
617.3

Data were collected at all of the selected sites for the duration of this periodic monitoring effort except one –
Shin. At the Shin site, data ceased to be collected after the March 1995 visit because of objections from the
property owner. The property owner had changed his mind about allowing access for data collection and
destroyed the well casing.
The first weekly water level monitoring segment established baseline data for producing water contour maps
of aquifers in the area (see Figure 7, EWWD Water Elevation Contours). The first segment’s weekly data
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furnished evidence whether significant short-term fluctuations in water levels were occurring weekly. In
addition, these data, when compared to the well logs, provided insight into which wells tapped the same
aquifers.
Table 7
1994/95 Monthly Water Level Monitoring in the EWWD Portion of the Study Area
Date
12/13
1/11
2/7
3/7
4/11
5/9
7/19
8/16
Monitoring
Site

Barrier
Bartram
Berquist
Bolton
Well 2A/B
Well 3
Well 7
Well 8
Gibson
Jennings
Hydro Park
Salter
Shanholtze
Shin
Singleton
Thomas
Toomey

667.39
821.51
658.98
617.79
615.09
618.64
617.2
617.52
618.72
652.54
617.36
821.46
619.65
617.13
821.89
659.10
617.33

666.32
820.78
657.74
617.58
614.89
618.25
617.1
617.42
618.57
652.63
617.15
820.79
619.31
617.14
821.25
657.28
617.1

666.18
820.62
657.18
617.65
615.97
618.30
617.3
617.58
618.56
653.05
620.10
820.70
619.29
617.3
821.25
656.99
617.33

665.93
820.58
657.05
618.00
615.25
619.12
617.6
617.70
619.38
652.82
617.16
820.64
619.60
617.35
821.15
656.67
617.53

665.64
820.24
656.94
616.54
613.55
617.95
616.4
617.2
614.51
652.38
616.87
820.21
618.81

665.4
819.33
656.8
617.52
614.53
618.51
616.6
617.68
616.07
652.22
617.77
819.36
619.3

667.29
820.61
659.33
615.68
613.9
619.92
616.6
618.19
617.79
652.58
617.94
820.51
620.48

668.10
821.74
660.71
615.80
614.00
619.04
616.9
617.89
617.21
653.05
617.81
821.55
620.14

820.37
656.08
617.05

819.5
656.16
617.27

802.41
658.76
617.81

821.89
660.31
617.64

The monthly water
level
monitoring
provided additional
data
for
confirmation of the
initial weekly data.
In addition, the
monthly
data
afforded preliminary
insights
into
potential seasonal
fluctuations in the
groundwater table,
something
that
would
be
documented
in
greater detail by
later
continuous
monitoring
conducted for the
project.

Water level contour
maps for the area
surrounding the Regional Wellfield and for the EWWD portion of the study area were prepared for November
15, 1994. Since the data for all of the monitoring sites (see Appendix F, EWWD Area Periodic Water Level
Monitoring Results and Tables 5,6,7, and 8) followed a pattern similar to the data for November 15, 1994.
It was felt that a reasonable representation of the groundwater regime was being portrayed. Figure 6,
Regional Wellfield Water Elevation Contours shows the groundwater contours in the vicinity of the
regional wellfields. Figure 7, EWWD Water Elevation Contours illustrates the groundwater contours in the
balance of the study area.

2.7

CONTINUOUS MONITORING WELLS

At the commencement of the study, a comprehensive program of water quality monitoring was contemplated.
In addition, an extensive system of continuous water level and other parameters was contemplated. Several
factors led to a reassessment of this work-plan. These included:
· The character and quantity of the Chelan PUD monitoring well data
· Preliminary assessment of the PUD water level data that indicated a low probability of upland
contributions to the wellfield.
· Completion of Synthetic Organic Chemical (SOC)sampling at the regional wells that resulted in no
detectable contamination.
· Completion of SOC sampling at all of the EWWD wells by the Washington Department of Health and the
United States Geologic Survey (USGS) that revealed trace amounts of SOCs.
· Continued concern about the possibility of EWWD wells being classified as Groundwater under the
Influence of Surface Water (GWI).
· Concern about the marginal benefits compared to the costs of an extensive water quality sampling
program.
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Chart D
1995 Weekly Water Level Monitoring at Selected Sites in the EWWD Portion of
the Study Area and the Columbia River
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In addition to the groundwater contour information that was made possible by the first two segments of water
level monitoring, the relation between river levels and groundwater levels were also an important
consideration. Therefore, beginning in May, 1995, the elevation of the Columbia River at 5th Street in
Wenatchee was also recorded each week when other level measurements were taken. Chart D, 1995
Weekly Water Level Monitoring at Selected Sites in the EWWD Portion of the Study Area and the
Columbia River and Table 8, 1995 Weekly Water Level Monitoring in the EWWD Portion of the Study,
present these data in graphic and tabular form. These data were used to make initial conclusions about the
direction of groundwater flow in EWWD portion of the study area. This led to the preliminary working
conclusion that the general groundwater gradient in the EWWD portion of the study area was from the
uplands towards the Columbia. This was opposite of the conclusion about the groundwater gradients near
the Regional Wellfield. This working conclusion about the groundwater gradient in the EWWD portion of the
study area tended to validate the general boundaries of the CFR Area.
As the study began, the existence of groundwater monitoring data compiled by Chelan County Public Utility
District (PUD) was discussed. While Wenatchee staff was aware that data existed, it was unclear whether
the PUD data were:
ü Accessible
ü Current, or
ü Relevant
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For several months at the outset of the study, while monitoring wells in the EWWD portion of the study were
being selected, efforts were made to acquire groundwater monitoring data from the PUD. Ultimately, the
appropriate staff at the PUD was found and they were able to provide the project team with computer disks of
raw water level monitoring data. These data were forwarded Pacific Groundwater Group for compilation and
analysis.
It was, at this point, that several more months passed in efforts to open the data files, convert the data to a
usable form, and determine the appropriate reference elevations for the water level data. Staff at the PUD
was very helpful; but unable to assist with this effort. They referred the project team to consultants that
developed the monitoring well system and program. Ultimately, these consultants were able to provide the
algorithms and reference data necessary to translate the data for analysis.
Initially, there was concern
about
the
probability of
contamination of EWWD wells
with
synthetic
organic
chemicals associated with the
agricultural activities in the
perceived zones of contribution
to the wells. During the course
of the periodic water level
monitoring,
both
the
Washington State Department
of Health and the USGS
contacted EWWD.
These
agencies were conducting
statewide groundwater quality
assessments for two different
projects. As a consequence,
comprehensive water quality
analyses of nearly all of
EWWD wells were conducted.
The results of these analyses
documented the presence of
only low-level concentrations of
SOC’s in the groundwater.
This alleviated the concern and
need to conduct comparable
water quality assessments.

Table 8
1995 Weekly Water Level Monitoring in the EWWD Portion of the Study
Area
Date
EWWD
Hydro Park
EWWD
Columbia River
Well 7
Well
Well 8
May 23, 1995
May 30, 1995
June 6, 1995
June 13, 1995
June 20, 1995
June 27, 1995
June 29, 1995
June 30, 1995
July 6, 1995
July 12, 1995
July 19, 1995
July 25, 1995
August 2, 1995
August 8, 1995
August 16, 1995
August 23, 1995
August 30, 1995
September 8, 1995
September 13, 1995
September 19, 1995
October 4,1995
October 11,1995
October 18,1995
October 25,1995

616.7
617.0
617.5
618.8
618.1
619.3
618.1
618.5
617.7
617.7
616.6
616.6
616.9
616.5
616.9
616.6
616.3
615.9
616.4
616.4
617.1
616.3
616.5
617.0

617.9
618.8
617.8
618.5
618.7
618.9
615.1
618.2
617.8
618.4
617.9
617.6
617.1
617.6
617.8
617.5
617.2
617.2
617.6
617.2
617.1
617.2
617.1
617.0

618.0
618.2
617.8
618.8
618.3
619.1
618.1
618.4
618.1
618.1
618.2
617.8
617.7
617.5
617.9
617.9
617.6
617.6
617.2
617.4
617.3
617.5
617.6
617.5

615.5
616.7
615.5
616.1
616.7
616.8
612.6
615.9
615.2
615.1
614.7
614.8
614.0
614.4
614.7
614.5
614.2
614.2
615.1
614.1
614.0
614.6
614.0
615.0

Some of the reasons for concern about the potential for contamination of the EWWD wells are their shallow
depth and proximity to the river. When the work plan for the grant was conceived, guidelines for determining
whether a well would be considered groundwater under the influence of surface water per the provisions of
the Safe Drinking Water Act had not been promulgated. In 1995, the Washington Department of Health
(WDOH) developed and published a series of preliminary flow charts that outlined the process and criteria by
which they would determine candidates for classification as groundwater under the influence of surface water
(GWI). Figure 8, Washington State Department of Health Groundwater Under the Influence of
Surface Water Water Quality Monitoring Decision Process is a copy of this 1995 matrix showing the
WDOH decision-making criteria for GWI.
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These
criteria
clearly
exempted the Regional Wells
from consideration as GWI
because of their depth and
distance from the river.
EWWD’s wells also apparently
would not meet the criteria for
GWI because they were all
either more than 50 feet deep
and/or more than 200 feet
from the river.
(The final
decision matrix, published in
1997 was revised to include
depth to first sound interval
which changes the outcome
and puts EWWD’s 19th Street
wellfield into a potential GWI
candidate).
As a result of these factors,
project staff concluded that a
more limited and focused
program of monitoring would
be the wisest approach to
achieving
the
project’s
objective
of
wellhead
protection.
The following
paragraphs
describe
the
process by which that program
was developed.

2.7.1 MONITORING
PARAMETER
SELECTION
During the spring and summer
of 1995, project staff met to
discuss and evaluate possible
monitoring
parameters.
Consideration was given to
water
level,
temperature,
conductivity, turbidity, and
others. After assessments of
the
cost,
equipment
requirements, and the benefits
and data needs of the project,
it was decided to install
continuous water level and
temperature monitoring at
three representative wells and
in the Columbia River. These
data would be complementary to the data collected around the regional wellfield. Equipment to monitor
conductivity and turbidity was not installed due to equipment complexity, calibration requirements, and
associated costs.
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2.7.2
INSTRUMENTATION
Subsequent to the decisions on monitoring parameters, instrumentation options were developed and
evaluated. This work led to the development of matrices’ rating and ranking equipment options. Douglas
County used this rating as the basis for a call for bids. The tables, matrices, and resolutions related to this
effort are included in Appendix N, Instrumentation Bidding. Ultimately, instrumentation was supplied by
Instrumentation Northwest and included:
· Campbell model CRT10 data loggers, enclosures, and software;
· Campbell model 107B submersible temperature sensors; and
· Instrumentation Northwest model PS9104 pressure transducers.
This equipment was acquired in the fall of 1995, after a lengthy process resulting in the loss of an expected
year of data collection. The equipment was installed at the locations described below.

2.7.3

SITING

2.7.3.1

New Monitoring Locations (EWWD & River)

Siting the continuous monitoring sites focused on the EWWD water system. Consideration of access as well
as relative location to District wells and the river was important. Ultimately, the sites chosen for continuous
water level and temperature monitoring were:
1. EWWD Well 7
2. EWWD Well 8
3. Chelan PUD Hydro Park Well, and
4. 5th Street Pier in Wenatchee to monitor the Columbia River.
The location of each of these sites is shown on Figure 4, EWWD Area Periodic Monitoring Well
Locations.

2.7.3.2

Existing Monitoring Locations (Regional Wellfield)

As related previously, an extensive monitoring well system existed around the regional wellfield, see Figure
5, Regional Wellfield Monitoring Well Locations.

2.7.4

DATA COLLECTED

2.7.4.1

EWWD/River

Instruments were installed at four “EWWD” sites beginning in November, 1995, and continuous hourly water
level and temperature monitoring were under way at all sites by December 1, 1995. Chart E, 1995 & 1996
Average Daily Water Level Comparisons Between the Columbia River and EWWD Area Monitoring
Wells, provides a summary of the water level data collected by this continuous monitoring. Chart G, 1995 &
1996 Average Daily Water Temperature Comparisons Between the Columbia River and EWWD Area
Monitoring Wells, summarized the temperature data collected at these four sites. More detailed charts of
water level and temperature comparisons by month are included in Appendix G, EWWD Area Continuous
Monitoring Data Summaries.
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Chart E
1995 & 1996 Average Daily Water Level Comparisons Between the Columbia River
and EWWD Area Monitoring Wells
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The continuous monitoring data collected at these four sites revealed diurnal and annual “waves” and
patterns. Charts E and F are illustrative of the annual pattern. While 1996 was an unusually high water
year, the cycle of rising water levels in the late spring and early summer followed by declining water levels in
the late summer and fall, is typical of rivers in North America. For the most part groundwater levels mimicked
the river level’s rise and fall. An exception to that is the period of flood flows that inundated the river level
monitoring equipment in late June, 1996. Groundwater levels continued falling during this high flow period.
By the time water level monitoring was restored to the river, river elevations had dropped below groundwater
elevations at Well 8 and the Hydropark Well.
The daily averaging of elevations performed to create Chart E, 1995 & 1996 Average Daily Water Level
Comparisons Between the Columbia River and EWWD Area Monitoring Wells, masks some of the
more dramatic results of the monitoring effort. Chart F, Water Level Data from Chelan PUD Monitoring
Near the Regional Wellfield, illustrates the actual hourly measurements for the period from May 23 through
June 6, 1996. This is a period when EWWD Well 7 was not being pumped. Therefore, this period provides
a good indication of the aquifer’s response to changing river elevations.
Chart F, Water Level Data from Chelan PUD Monitoring Near the Regional Wellfield, is also illustrative
of the daily fluctuations in river elevation caused by the operation of Rocky Reach Dam. From two to five
pulses or waves of water flush down-river on a regular basis each day. These pulses are associated with
increases in power generation at Rocky Reach Dam. This creates fluctuations in river levels of up to 15 feet
per day. It also creates a daily “sloshing” affect in the aquifer during many periods of year when the gradient
alternates between the river elevation being higher then lower than the groundwater elevation. This sloshing
back and forth appears to occur at all river flows. While the elevations illustrated in Chart F, Water Level
Data from Chelan PUD Monitoring Near the Regional Wellfield, are during relatively high flow periods, the
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same phenomenon occurs during lower flows. Examples of this are shown on Charts contained in
Appendix G, EWWD Area Continuous Water Level Monitoring Results.
Chart F
Water Level Comparison Between Columbia River and EWWD Area Monitoring Wells
From May 23 Through June 6, 1996
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The annual temperature cycles measured by the equipment are quite different than the water level pattern.
As can be seen in Chart G, 1995 & 1996 Average Daily Water Temperature Comparisons Between the
Columbia River and EWWD Area Monitoring Wells, river temperatures varied dramatically from a low of
nearly one-degree Celsius in February 1996 to a high measured of over 18 degrees Celsius in August 1995.
Groundwater temperatures in both the PUD Hydropark well and Well 8 remained nearly constant. Well 8
temperatures hardly varied from about 14 degrees Celsius. The PUD Hydropark well temperature declined
about two degrees from December, 1995, to the beginning of March, 1996, and then began a slow increase
to return to about 14 degrees in September 1996. Neither of these wells was used during the monitoring
period.
Well 7, on the other hand, was used frequently during the monitoring period. The temperature variations in
Well 7 are interesting for several reasons. First, the temperatures in Well 7 varied much more than in the
other two monitoring wells. Second, while the temperature variation in Well 7 was greater than in the other
monitoring wells, its variation was four times less than the recorded variation in river temperature. Well 7
varied about 5 degrees Celsius and the river varied nearly 20 degrees (recorded). The location and depth of
the monitoring probe may explain an explanation of the variation in river temperature. The probe’s relative
shallow depth could account for some of the variation observed in the data set.
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Chart G
1995 & 1996 Average Daily Water Temperature Comparisons Between the Columbia
River and EWWD Area Monitoring Wells
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Third, the temperature variations when compared to Well 7’s pumping patterns, are also interesting. There
were two significant periods during the monitoring when Well 7 was unused. During these periods, Well 7
functioned the same as the other two monitoring wells – unused. These periods occurred January 4, 1996
through January 22, 1996, and from May 23, 1996, through June 6, 1996. During both of these periods, the
river temperature was lower (and in January significantly lower) than the groundwater temperature at Well 7.
However, almost immediately upon being turned off, the groundwater temperatures at Well 7 dropped by
about two degrees Celsius. This groundwater temperature drop occurred even as the river temperature was
rising about two degrees. The river’s temperature was actually higher than Well 7’s groundwater
temperature until mid-October. Chart H, Water Temperature Comparison Between Columbia River and
EWWD Area Monitoring Wells From May 23 Through June 6, 1996, shows this phenomenon for the
period from May 23 through June 6, 1996.
This is an interesting finding in light of the original concerns about the potential for the EWWD wells being
considered groundwater under the influence. For, if Well 7 was drawing water from the Columbia, one would
expect the temperature to rise and fall synchronous with the river temperature when it was being pumped,
and to at least remain stable when it was not being pumped. The data do not show this affect.
The following observations may be drawn from Charts E through H showing water level elevations and
temperature in the Columbia River near Wenatchee, EWWD Wells 7 and 8, and the Chelan PUD Hydro Park
Well:
·

Columbia River elevation amplitudes are much greater than the aquifer. Total river elevation variation is
on the order of more than 15 feet.
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·

Water level elevations in the wells varied coincidentally with the river; but with smaller amplitude. Both
larger amplitude variations with wavelengths of about one day and smaller variations with wavelengths of
a few hours are apparent in the closest well, the Chelan PUD Hydro Park Well.

·

The amplitude of water level fluctuation is inversely proportional to the distance of the well from the river.
In other words, the influence of the river decreases with increasing distance from the river.

·

The gradient between the river and wells can change daily. On average, the gradient is more frequently
from the river toward the wells rather than from the wells toward the river.
Chart H
Water Temperature Comparison Between Columbia River and EWWD Area Monitoring
Wells From May 23 Through June 6, 1996
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The frequent water level and gradient changes suggest that the aquifer is hydraulically coupled with the river
and that much of the water collected in the wells originates in the river.
The important conclusion from these data is contrary to the initial conclusions inferred from the periodic water
level monitoring conducted in 1994 and 1995. As mentioned above, those earlier data suggested that the
groundwater gradient surrounding the EWWD wells was from the upland toward the river. However, this new
continuous monitoring data supports nearly the opposite conclusion, which means that (just as with the
Regional Wells) the original CFR for the EWWD wells was also probably drawn too large.

2.7.4.2

Regional/Chelan PUD

Five years of water level monitoring data (1991 through 1995) around the regional wellfield were obtained
from Chelan PUD. A complete compilation of this raw data is included as a “zip” file on the 3.5-inch
City of Wenatchee – Adopted 12/1/98
East Wenatchee Water District – Adopted 11/5/98January 98
Douglas County – Adopted 10/26/98

Revised December 98

2-21

Douglas County Wellhead Protection
Program

computer disk included in the back pocket of this report. Excerpts from this data are shown on Chart I and J
that present water level comparisons for selected monitoring wells near the regional wellfield for the water
year 1994 - 1995.
Chart I, 1994 – 1995 Average Daily Water Level Comparison Between the Columbia River and PUD
Monitoring Wells in the Deep Aquifer, shows monitoring wells in the deep aquifer for which data are
available. The deep aquifer is the same aquifer used for the Wenatchee Regional Water Supply System.
The monitoring data represented in Chart I, 1994 – 1995 Average Daily Water Level Comparison
Between the Columbia River and PUD Monitoring Wells in the Deep Aquifer, show data points west,
south, and southwest of the Regional Wellfield. All of the monitored groundwater levels in the deep aquifer
show a similar declining trend in elevation over the twelve-month period except TH-7. This may be due to the
combination of TH-7’s closeness to the river and location “downstream” from the Regional Wells and
potentially beyond the drawdown of Regional Wells. This is consistent with the modeling results described in
Section 2.8.3, below. As discussed in more detail there, the capture zone for the regional wells is very small
south of the wells. Therefore, operation of those wells would tend to affect the groundwater table to the north
much more than to the south where TH-7 is located.
Appendix H, PUD Monitoring Continuous Water Level Monitoring Summaries, includes additional
charts for the same period shown in Chart I, 1994 – 1995 Average Daily Water Level Comparison
Between the Columbia River and PUD Monitoring Wells in the Deep Aquifer. The charts in Appendix
H compare Columbia River elevations to different combinations of monitoring wells. These include
monitoring wells located:
ü in the shallow aquifer
ü in the combined aquifer
ü adjacent to the river, and
ü downstream and upland from the Regional Wells
With the exception of TH-7, all of the monitoring wells shown in Appendix H, PUD Monitoring Continuous
Water Level Monitoring Summaries behave in a similar fashion to the data shown in Chart I, 1994 – 1995
Average Daily Water Level Comparison Between the Columbia River and PUD Monitoring Wells in
the Deep Aquifer. That is, they all present a generally declining trend in elevation over the time period. In
addition, all of the groundwater levels in the monitoring wells, except for LR-2, are consistently below the
elevation of the Columbia. Monitoring Well TH-9 is not shown due to its unexplained anomalous behavior
discussed previously in Section 2.6.2.1, above.
As was the case with the continuous monitoring data for the EWWD portion of the study area, the averaging
of the data for Chart I, 1994 – 1995 Average Daily Water Level Comparison Between the Columbia
River and PUD Monitoring Wells in the Deep Aquifer, masked the daily variations in water level near the
Regional Wellfield. Chart J, Water Level Comparison Between PUD Monitoring Wells in the Deep
Aquifer and Columbia River July 9 through 15, 1995, presents an example week of data from July, 1995.
These data are the actual hourly measurements recorded by the PUD monitoring system. They show a
“cycling” of the river’s elevation of about two feet per day –significantly less than the ten to fifteen feet shown
in Chart F, Water Level Comparison Between Columbia River and EWWD Area Monitoring Wells
From May 23 Through June 6, 1996, downstream of Rocky Reach Dam. While Chart I, 1994 – 1995
Average Daily Water Level Comparison Between the Columbia River and PUD Monitoring Wells in
the Deep Aquifer, shows the water levels in the deep aquifer mirroring the river’s rise and fall on a weekly or
monthly time scale, the daily variations shown in Chart J, Water Level Comparison Between PUD
Monitoring Wells in the Deep Aquifer and Columbia River July 9 through 15, 1995, are nonsynchronous with the river’s fluctuations. This implies an affect by the river; but not at the same level of
connectedness seen in the EWWD Area wells. The non-synchronous fluctuations in groundwater levels may
be reflective of the combination of cycling on and off the Regional Wells and other wells in the aquifer
together with fluctuations in the river’s elevation.
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Chart I
1994 - 1995 Average Daily Water Level Comparison Between the Columbia River and
PUD Monitoring Wells in the Deep Aquifer
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The following observations may be made from Chart I and J and the other data from the PUD monitoring
wells contained in Appendix H, PUD Monitoring Continuous Water Level Monitoring Summaries.
·
·
·
·

·

·

Total elevation change of the river is on the order of two feet on a short-term cycle.
Short-term (daily) groundwater elevation fluctuations are generally less than the river’s.
Over the course of a year, river water elevations approximate a constant 705 feet while most of the
groundwater elevation changes three to five feet.
The short-term variations in water level of a few hours do not match between the river and wells. This
may be related to the confining layer above the deep aquifer that dampens the affect of changing river
elevations and magnifies the affect of the operation of the Regional Wellfield and the PUD Hatchery
Wells and the Lincoln Rock State Park irrigation wells on the aquifer.
Furthermore, the relative elevation difference between the river and the aquifer does not change and the
gradient does not reverse, as it apparently does in the EWWD Portion of the Study Area. This may
simply be a function of the smaller fluctuation in river elevations compared to downstream of Rocky
Reach Dam. However, the groundwater elevations downstream of Rocky Reach are much closer to the
river’s elevation than those around the Regional Wellfield.
Water levels in the river are consistently higher than water level elevations in all wells except LR-2 and
TH-9 (see Appendix H). Therefore, the gradient is consistently from the river to the wells in all wells
except LR-2 and TH-9.
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Chart J
Water Level Comparison Between PUD Monitoring Wells in the Deep Aquifer
and Columbia River July 9 through 15, 1995
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Considering the points listed above, it appears that the aquifers around the Regional Wellfield are affected by
the river; but are not hydraulically coupled. This is consistent with the conclusions drawn in the Eastbank
Hatchery Pumping Test and Analysis Final Report dated August, 1990 prepared by W&EST, Inc. That report
stated “The aquifer is dependent on recharge from the Columbia River (Lake Entiat); this recharge appears
to be the aquifer’s only significant water source”. W&EST also observed that recharge “…from the river is
restricted by a layer of silt or other material having a lower permeability that the aquifer…”

2.8

FINAL WELLHEAD PROTECTION AREA DELINEATION

Capture zones were estimated for three locations: Regional Wells 1 through 4 were grouped and treated as
one pumping center; EWWD wells 7, 2a, 2b, and 2c were treated as a second; and EWWD wells 4, 5, and 8
were treated as a third. One-year, five-year, and ten-year capture zones were computed for the EWWD
wells and shown on Figure 9, Capture Zones for the East Wenatchee Water District Wells. The steady
state capture zone was calculated and shown on Figure 11, Capture Zone for the Wenatchee Regional
Wellfield.

2.8.1

HYDROGEOLOGIC CONCEPTUAL MODEL

The wells addressed by the Douglas County Wellhead Protection Program lie in a high-transmissivity alluvial
deposit in varying communication with the Columbia River. In two places, the river comes close to
subsurface bedrock ridges that effectively divide the alluvial deposit into three sub-aquifers (Figure 12,
Geologic Formations).
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The EWWD aquifers used by the district’s wells (the District aquifers) are in good communication with the
river. Water levels in the District aquifers fluctuate synchronous with, but in smaller amplitude than water
levels in the river resulting in frequent groundwater flow gradient reversal between the river and the District
aquifers.
A confining layer (aquitard) exists between the river and the aquifer used by the Wenatchee Regional Wells
(the regional aquifer). This aquitard, combined with a much more stable river level above Rocky Reach dam,
results in a consistent groundwater gradient from the river to the wells. A conceptual cross-section of the
regional aquifers is shown in Figure 10, Stratigraphic Cross Section at the Wenatchee Regional Wells.
Because of the significant differences in setting and characteristics between the District aquifer and the
Regional aquifer, two different analytical models were used to determine the Wellhead Protection
boundaries. The following section summarizes the models used and the results of the modeling efforts.

2.8.2

EWWD WELLS

2.8.2.1

EWWD Process

EWWD is served by two main wellfields
1. the 19th Street Wellfield comprised of wells 2A, 2B, 2C and 7, and
2. the Kentucky Avenue wellfield comprised of wells 4 and 5.
Section 1.5.2, above contains a description of the district’s wellfields.
These two EWWD wellfield locations were modeled using the TWODAN analytical element model.
TWODAN was selected because of its quick set-up time and ability to simulate both the way the Columbia
River functions in this setting as well as the District aquifer’s heterogeneity. In the model, the Columbia River
functions as a linear source of water for the aquifer. A linear source is different than a point source, which is
more like a well. The model also simulates the heterogeneous nature of the district’s aquifer in terms of its
transmissivity and other factors. Transmissivity is a function of the thickness of the aquifer and its
conductivity.
The analytic element method of groundwater modeling uses geographical superposition of equations that
describe various elements of groundwater hydrology. Such elements can include:
ü uniform groundwater flow,
ü pumping or injecting wells,
ü recharge,
ü lakes,
ü streams, and
ü aquifer heterogeneities.
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Figure 10
Stratigra phic Cross Section at
Wena tchee Regiona l Wells
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Most elements have no geographic bounds (like a pumping well, they influence the simulated flow regime for
an infinite distance; but in varying strengths). A computer solves the matrix created by superposition of all
the equations and, thereby, calculates the head distribution in the aquifer. The user specifies the area over
which output is desired.
The capture zones were generated assuming unconfined steady-state conditions. This represents constant
pumping of the wells over a 12-month period. The model was not able to simulate the frequent gradient
reversals seen between the Columbia River and the aquifer. These gradient reversals are illustrated in Chart
F, Water Level Comparison Between Columbia River and EWWD Area Monitoring Wells From May 23
Through June 6, 1996, and Appendix G, EWWD Area Continuous Water Level Monitoring Results.
Therefore, a flat water table between the river and the district’s aquifer was assumed. The Columbia River
was modeled as a constant-head line source at the same elevation as the assumed aquifer elevation. This
was viewed as a reasonable approximation of the sloshing back and forth of the gradient between the river
and the groundwater table.
The following parameters were used in the model:
Transmissivity = 2.2 x 106 gpd/ft (Final Report, Test Well 7E, PGG)
Aquifer thickness = 30 feet (Final Report, Test Well 7E, PGG)
Hydraulic conductivity = 9,900 ft2/day (calculated)
Annual 1996 pumpage at Wells 2a, 2b, 2c, and 7 = 8 x 109 gal (EWWD)
Annual 1996 pumpage at Wells 4 and 5 = 3.7 x 109 gal (EWWD)
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Pumping rates were based on historical 1996 data. Well 8 was not included because the well has not been
used to date. The bedrock subcrop (eastern edge of the aquifer) was modeled with two pairs of concentric
heterogeneities shown on Figure 9, Capture Zones for the EWWD Wells. The conductivity of the outer
heterogeneity was set at 3,333 ft2/day and the inner heterogeneity at 666 ft2/day. Two heterogeneities of
decreasing conductivity were used instead of one low-conductivity heterogeneity because the model
becomes unstable with large changes in conductivity.

2.8.2.2

EWWD Results

One-year, five-year, and ten-year capture zones are shown for the centroid of pumping for the Kentucky
Avenue wells. The centroid was calculated as the center of the radius of the combined cones of depression
for all the wells.
One-year, five-year, and ten-year capture zones are also shown for the centroid of pumping for the 19th
Street wells. However, the five-year and ten-year capture zones’ boundaries converge to the same line
because the system reaches steady state during that time period.
The capture zones for the 19th Street wells are smaller than the capture zones for the Kentucky Avenue wells.
This is opposite of the expected because capture zone size is generally proportional to pumping rate and the
total pumpage is greater from the 19th Street wells. However, the 19th Street wells are also closer to the river,
which would tend to reduce the size of the capture zones.

2.8.3 REGIONAL WELLS
2.8.3.1
Regional Process
Capture zones for the Regional Wellfield were calculated using the analytical method of Javendal and Tsang
(1986). This method was selected because the multi-layer hydraulic system was too complex for an
analytical element model and a numerical model was deemed too costly for this project. The capture zone
boundary was calculated using the equation:
-Y = tan (2pTiY)
X
Q
Where:
Y = distance perpendicular to flow
X = distance parallel to flow
T = transmissivity (3 x 106 gpd/ft, from WEST, CH2MHill)
i = hydraulic gradient (5 x 10-4, from WEST, CH2MHill)
Q = pumping rate (2.46 billion gallons per year, City of Wenatchee)
The four wells were treated as one well pumping at a rate equal to the sum of the rates for the four wells and
located at the centroid of pumping for the four wells. The pumping rate use was the annual pumpage for the
period December 1, 1995 to November 31, 1996. The capture zone is oriented approximately parallel to the
river based on gradient information from W&EST and CH2MHill.

2.8.3.2

Regional Results

In contrast to the EWWD wells, the capture zone calculated for the regional wellfield is at a steady state and
does not have a time interval associated with it. That is the area circumscribed by this boundary represents
the limits of the contributing area in all operating circumstances. The narrow width of this capture zone
compared to the District capture zones is due to the gradient present at the regional wellfield. That is, unlike
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the assumed “flat” gradient for the district wells, the Regional Well modeling reflects the consistent gradient
from the river towards the deep aquifer.
In addition, the operation of the Chelan PUD hatchery wells to the south and east of the Regional Wells also
tend to constrict and make the capture zone more narrow. For future planning, it should be noted that there
is a linear relation between the capture zone boundary and pumping rates from the Regional Wells.
Therefore, should withdrawals from the regional system increase, the radii of the capture zone boundary
shown in Figure 11, Capture Zone for the Wenatchee Regional Wells, would increase and move inland
and upland.
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CHAPTER 3
POTENTIAL CONTAMINATION SOURCES

February 1999

City of Wenatchee
East Wenatchee Water District
Douglas County

3.

POTENTIAL CONTAMINATION SOURCES

Documentation of potential contamination sources began early in the process and focused on properties and
activities within the CFR Boundary described in Section 2.4 of this report. Ultimately, as recounted in
Chapter 2, the CFR Boundary proved to be dramatically larger than the final Wellhead Protection Area.
Therefore, nearly all of the potential contamination sources inventoried for this report and described in the
following paragraphs ended up lying outside the final Wellhead Protection Area boundaries.
The following sections review the setting of the various groundwater sources that are the focus of this study,
describe the methodologies that were used to inventory potential sources, and present the results in
summary and graphic form as they relate to the final Wellhead Protection Area boundaries.

3.1

THE SETTING

The Cities of Wenatchee and East Wenatchee are totally dependent on groundwater for municipal drinking
water. The sources of this groundwater are a series of aquifers located in Douglas County north and south of
the City of East Wenatchee along the Columbia River. One wellfield serves the Wenatchee area in Chelan
County and two serve the East Wenatchee Area in Douglas County.

3.1.1

WENATCHEE REGIONAL WELLFIELD

In 1978 the City of Wenatchee and Chelan County Public Utility District No. 1 (Chelan PUD) jointly developed
an aquifer on the left bank of the Columbia River immediately upstream from Rocky Reach Dam as a supply
source for both utilities. This source was developed to provide a long-term source of supply to meet the
projected water system needs for the two purveyors in and around the City of Wenatchee in Chelan County.
The Wenatchee Regional Wellfield is comprised of four wells that are located in Douglas County, about
1,400 feet north of the Rocky Reach Dam and about 800 feet from the east bank of the Columbia River. The
wells withdraw water from a deep aquifer and have provided a reliable, high quality source of domestic water
supply for the Wenatchee Regional Water System.
All four wells are developed at depths ranging from 140 to 220 feet (see Table 2, Wenatchee Regional
Wellfield Well Depths). As described earlier in this report, the aquifer is bounded on all sides. To the south
a grout wall constructed in the east abutment of the Rocky Reach Dam (see Figure 10, Stratigraphic Cross
Section at the Wenatchee Regional Wells) confines the aquifer. To the east bedrock rising from the river
bottom to the hills forms a confining boundary. And to the west and north the Columbia River bound the
aquifer. The water-bearing materials tapped by the Regional Wellfield ranges in thickness from 50 to 200
feet and are overlain by a clay layer.

3.1.2

EAST WENATCHEE WATER DISTRICT’S - 19TH STREET WELLFIELD

The 19th Street Wellfield is located in a shallow unconfined aquifer at about 50 feet in depth. The wellfield is
located about 200 feet east of the Columbia River in the vicinity of 19th Street NW. The aquifer is located on
top of the sandstone bedrock in alluvial sands and gravels. The close proximity of this aquifer to the
Columbia River and the surface makes it susceptible to contamination from numerous sources. These
potential contamination sources include pesticides/herbicides from the former orchard operations within the
probable zone of contributions for this wellfield. In addition, virtually all of the homes within the probable zone
of contribution for the aquifer use onsite sewage disposal systems. A large percentage of these onsite
sewage disposal systems were constructed prior to regulations that recognized the excessively permeable
soils in the area as ineffective for wastewater treatment. Also, Sunset Highway (SR28), which is a major
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transportation corridor, is located east of the probable zone of contribution. Much of the truck traffic includes
the transportation of hazardous chemicals that, if spilled, could severely threaten the District's water supply.

3.1.3

KENTUCKY AVENUE WELLFIELD

The Kentucky Avenue Wellfield taps a deeper aquifer than the 19th Street Wellfield and is located about onehalf mile north of the Columbia River on a bench about 150 feet above the River. This wellfield is surrounded
by suburban residential and agricultural land uses that are potential contamination sources. This aquifer is
located in sands and gravels covered with semi-impermeable materials, making it less susceptible to
contamination from septic systems and orchard operations than the 19th Street Wellfield. Potential
contamination sources include pesticides/herbicides from the extensive active orchard operations within the
probable zone of contribution for these wells. In addition, all of the homes within the probable contribution
zone for the aquifer were constructed over the last 40 years using onsite sewage disposal systems. This
wellfield is also located adjacent to a former orchard dumpsite that could be potential source of chemical
contamination. The Kentucky Avenue wells are also located adjacent to the Wenatchee Irrigation District’s
canal overflow points that could be a source of contaminated water. To reduce the potential of contamination
from these two sources, the Irrigation District and the Water District have jointly constructed a diversion
system to pipe the irrigation water through the old dumpsite. State Route 28 lies within the CFR Boundary,
which could also be a major source of contamination due to a hazardous chemical spill. Loss of this Wellfield
would have a significant impact to the District to meet its peak summertime demands.

3.2

METHODOLOGIES

One of the initial steps in the development of the Douglas County Wellhead Protection Program was an effort
to identify potential sources of contamination within the preliminary Wellhead Protection Boundary.
Documents prepared by the Washington State Department of Health provided guidance for this effort. These
included Inventory of Potential Contamination Sources in Washington’s Wellhead Protection Areas
and Washington State Wellhead Protection Program. Both of these documents were published in
December 1993. These documents recommend numerous potential sources of data and information
regarding potential contamination sources. Most of these potential sources are local, State, or federal
agencies.
Based on this Health Department guidance, staff from Wenatchee and EWWD attempted to collect
information regarding potential contamination sources within the CFR Boundaries shown on Figure 3,
Calculated Fixed Radius Map. The results of this effort are described below. However, it should be noted
most of the sources recommended in the Washington State Health Department publications either did not
maintain the types of information described in the publications or it was not available in a form that would
allow a determination to be made regarding its threat to groundwater.
The Department of Ecology’s Toxic Cleanup Program provided a list of underground storage tank sites and a
list of leaking storage tanks. The lists include location (address), age of tank, tank size, permit status,
substance, and media. The City of East Wenatchee shop complex located on 9th Street NE, and within the
five-year calculated fixed radius for the 19th Street Wellfield, previously had a leaking gasoline tank; but it was
removed in 1992.
The Department of Ecology’s Hazardous Wastes provided annual dangerous waste reports for facilities in
the area that have EPA or State ID numbers. Of these businesses, three are located within the Study Area
(see Figure 1, Study Area). Specifically, they are within the ten-year calculated fixed radius area for the 19th
Street Wellfield. Two of these businesses are considered by the state to be small quantity generators (SQG)
and the third is a state medium-quantity generator (MQG). Hazardous wastes generated from these three
businesses include spent dry cleaner filters, solvent, used auto parts, oil, mineral spirits, and antifreeze.
The Department of Ecology verbally reported no registered injection wells in the area.
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The Chelan-Douglas Health District’s Solid Waste was not able to contribute any new information for the
study.
Douglas County Solid Waste provided a copy of the Moderate Risk Waste Management Plan Commercial
Waste Survey. This survey showed how various types of businesses in Chelan and Douglas Counties
dispose of their wastes, but gave no specific information about the locations of the businesses.
Northwest Wholesale Inc., a chemical supplier, had no information available regarding types or quantities of
agricultural chemicals used; but suggested contacting the Local Emergency Planning Council (LEPC).
LEPC provided lists of chemicals on the premises of companies that report to comply with EPRCRA
requirements. Douglas County Sewer District 1 is located within the ten-year calculated fixed radius for the
19th Street Wellfield and uses chlorine. Lincoln Rock State Park operates a Recreational Vehicle wastewater
dumpsite and is located within the five and ten-year calculated fixed radii for the Regional Supply Wells 1, 2,
3, and 4.
The Department of Ecology provided a list of hazardous sites. The Inland Air Service at Fancher Field is
listed and is located in both the five and ten-year times of travel for the 19th Street Wellfield. This site was
noted to have relatively low risk.
The Washington Department of Agriculture, Pesticide Division was contacted; but had no information on
pesticide use. Therefore, they were not included as a source of potential wellhead contamination.
Washington State University Cooperative Extension, Chelan County provided a brochure of commonly used
chemicals in Washington Tree Fruit orchards. Because the portion of Douglas County included in the CFR
Boundaries contains extensive orchards, these chemicals probably pose a contamination threat. The
Extension Service brochure gives chemical names, trade names, and remarks on each chemical.
The brochure indicates that the following chemicals are used in the East Wenatchee area:
methoxychlor (Methoxychlor)
oxamyl (Vydate)
glyphosate (Roundup)
simazine (Princep (80W, 4L, and Caliber 90), Simazine (4L and 80W), and Sim-Trol 4L
Washington State University Cooperative Extension, Douglas County, provided a brochure of commonly
used chemicals for winter wheat. Many of these herbicides may also be used in residential areas. Included
in the brochure are chemical names, trade names, remarks, and cautions.
Herbicides probably used in East Wenatchee area:
glyphosate (Roundup)
chlorsulfuron (Glean)
chlorsulfuron + metsulfuron (Finesse)
dicamba (Banvel)
2,4-D
glyphosate + 2,4-D (Landmaster BW)
Project staff also conducted a detailed windshield survey of the study area to identify, categorize, and locate
potential contaminant sources. This survey mapped and specifically identified some of the sites referenced
in the state databases described above. In addition, it mapped the location of general land use activities of
concern such as residential development on drainfields and commercial orchard activities. Also, storage
tanks and apparent potential sources of contamination were logged.
A summary of the contaminant source inventory listing locations and calculated fixed-radius zones for the
potential contaminant sources discussed above are shown in Table 9, Potential Contaminant Sources.
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Table 9
Potential Wellhead Contamination Sources
Potential Contamination
Source
Orchards

Potential Contaminant
methoxychlor (Methoxyclor)
oxamyl (Vydate)

glyphosate (Roundup)

simazine (Princep (80W, 4L, or Caliber 90)
Simazine (4L or 80W) or Sim-Trol 4L)

Residential *

chlorsulfuron (Glean)
chlorsulfuron + metsulfuron
(Finesse)
dicamba (Banvel)
2,4-D
glyphosate (Roundup)

City of East Wenatchee Shops
9th Street NE

glyphosate +2,4-D
(Landmaster BW)
Gasoline
Tanks removed in 1992

Arco Products
Prestige Stations
111 Valley Mall Pkwy

None listed for 1993

Classic One East
(Dry Cleaners)
216 Eastmont Avenue

Spent filters

Jack’s Eastmont Texaco
88 9th Street NE

Used auto parts, washer solvent, mineral spirits, oil,
antifreeze

Inland Air Services
Fancher Field

Not specified

Lincoln Rock State Park

Chlorine

Carmichael’s Convenience Store
3330 Sunset Highway

Gasoline

Kayo’s Car Wash (Chevron)
400 Valley Mall Parkway

Gasoline

AM/PM
Grant Road
Parkway

Gasoline
&

Valley

Mall

Exxon
96 Grant Road

Gasoline

Express Lane Food Mart
478 Grant Road

Gasoline
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Wellhead Potentially
Affected

Reference

EW Well 2A
EW Well 2B
EW Well 2C
EW Well 3
EW Well 4
EW Well 5
EW Well 6
EW Well 7
Regional Supply Well 1
Regional Supply Well 2
Regional Supply Well 3
Regional Supply Well 4
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 3
EW Well 4
EW Well 5
EW Well 6
EW Well 7
Regional Supply Well 1
Regional Supply Well 2
Regional Supply Well 3
Regional Supply Well 4

WSU Cooperative
Extension
Chelan County

EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
Regional Supply Well 1
Regional Supply Well 2
Regional Supply Well 3
Regional Supply Well 4
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7

Department of Ecology
Toxic Cleanup Program

WSU Cooperative
Extension
Douglas County

Department of Ecology
Hazardous Wastes

Department of Ecology
Hazardous Wastes

Department of Ecology
Hazardous Wastes

Department of Ecology
Site Register

Local Emergency Planning
Council,
Chelan County Emergency
Management
Field Surveys

Field Surveys

Field Surveys

Field Surveys

Field Surveys
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Table 9
Potential Wellhead Contamination Sources

Potential Contamination
Source

Potential Contaminant

Cenex
Grant Road & Rock Island Road

Gasoline

Maid O’Clover (Chevron)
Grant & Eastmont

Gasoline

Douglas County PUD
(Fuel Station)
1151 Valley Mall Parkway

Gasoline

Douglas County Sewer District 1
1050 Sunset Hwy

Chlorine

3.3

Wellhead Potentially
Affected
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7
EW Well 2A
EW Well 2B
EW Well 2C
EW Well 7

Reference
Field Surveys

Field Surveys

Field Surveys

Local Emergency Planning
Council,
Chelan County Emergency
Management

RESULTS

As was described above, the potential contaminants’ inventory work was conducted within the CFR
Boundaries established in the initial phase of this project (see Section 2.4). Figure 13, Potential
Contamination Sources within the Calculated Fixed Radius Boundaries presents a geographic
summary of this inventory work in relation to the CFR Boundaries. Figure 13, Potential Contamination
Sources within the Calculated Fixed Radius Boundaries also shows the existing land uses as compiled
by Douglas County Transportation and Land Services. Existing land use is shown because these activities
are frequently associated with the potential for contamination. The most obvious of these circumstances are
orchard activities with their associated herbicide and pesticide usage, and residential development with its
associated on-site wastewater disposal.
In the end, however, the potential contamination sources inventoried and shown on Figure 13, Potential
Contamination Sources within the Calculated Fixed Radius Boundaries are much more extensive than
the actual water quality threats to the wells addressed by this project. In fact, only two potential “point
sources” of contamination lie within the final Wellhead Protection Boundaries. These are the Bonneville
Power Administration Sickler Substation and the Lincoln Rock State Park wastewater lagoon. Both are
located within the final Wellhead Protection Boundary for the Wenatchee Regional System.
The primary potential contamination sources for groundwater in the EWWD portion of the study area are
linked to general land use activities – primarily in two forms. The first is residential development using on-site
wastewater disposal systems. The second are orchard and residential activities with their associated use of
pesticides and herbicides. Neither of these occurs near the Regional Wellfield; but are common in the
vicinity of and within the final Wellhead Protection Areas for the EWWD Wells.
Figure 14, Potential Contamination Sources within the Wenatchee Regional Wellfield Final Capture
Zone Boundaries illustrates the potential contamination sources within the Final Wellhead Protection
Boundary for the Regional Wellfield. Figures 15, Potential Contamination Sources within the EWWD
19th Street Wellfield Final Capture Zone Boundaries and 16, Potential Contamination Sources within
the EWWD Kentucky Avenue Wellfield Final Capture Zone Boundaries show the potential contamination
sources near the EWWD Wells. The difference between these three figures is that the Figure 14, Potential
Contamination Sources within the Wenatchee Regional Wellfield Final Capture Zone Boundaries
focuses on point sources and the other two figures display general land use activities.
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3.3.1

BONNEVILLE POWER ADMINISTRATION SICKLER SUBSTATION.

Activities at the BPA Sickler Station were surveyed by CH2MHill and included in the 1988 Water System Plan
Update for the City of Wenatchee. In that plan they reported:
This facility is located about 1,400 feet east of the regional supply system. In addition to its
substation facilities, the site functions as a maintenance facility for the Bonneville Power
Administration's north central Washington operations. The facility includes an automobile and
equipment maintenance shop. There are three existing buried fuel storage tanks on the site. They
include a 2,000-gallon diesel storage tank, a 3,000-gallon unleaded gasoline storage tank, and a
5,000-gallon gasohol storage tank. Solvents, hydraulic fluids, and other petroleum products are also
used and stored at the site. According to a representative from the BPA, the quantities of these
products are generally small, not exceeding 55-gallon drums.
PCB-insulated capacitors are periodically stored onsite for short duration. Transportation and
storage of materials containing PCBs is regulated and, according to the BPA representative, the BPA
also has internal guidelines regarding handling of PCB containers. It is reported that the containers
are not opened at the site and remain on pallets. Because the site serves only as a temporary
holding yard, storage of the containers does not exceed three days.
Sewage from the control house flows to a 1,200-gallon septic tank. The drain field is made up of four
100-foot runs or 4-inch diameter, perforated PVC pipe. A 1,000-gallon septic tank with a drain field
consisting of four 75-foot runs of 4-inch diameter perforated PVC pipe serves the maintenance shop.
Stormwater runoff from paved areas is collected at catch basins and discharged into an existing ditch
along the access roadway.
Recent consultation with the Washington State Park Officials for this report has established that the BPA no
longer uses an on-site drainfield for wastewater disposal. Rather, they have connected their wastewater
system to the Lincoln Rock State Park sewage lagoon described below in Section 3.3.2.

3.3.2

LINCOLN ROCK STATE PARK

Lincoln Rock State Park is located adjacent to the Regional Wellfield. The park occupies about 120 acres
and has 94 campsites in addition to day-use facilities. Additional campsites are contemplated in future
development phases. Lincoln Rock State Park was evaluated by CH2MHill and included in the 1988 Water
System Plan Update for the City of Wenatchee. In that plan, CH2MHill reported:
Onsite sewage facilities include both gravity and pressure sewers, two lift stations, a trailer dump
station, and a sewage lagoon. All sewage generated onsite, including the trailer dump station, is
discharged into the lagoon. The lagoon consists of three 1-acre cells that are about 6 feet deep.
The cells are lined with a 40-mil thickness high-density polyethylene fabric. According to the State,
the standard material used at similar facilities elsewhere in the state is 30 mils thick. The increased
thickness was provided as an added measure to prevent leakage and thus to protect the aquifer.
The lagoon has no outlet and operates by evaporation only. The integrity of the lagoon liner and
sewer pipelines is essential to the protection of the aquifer. Additional investigation may be
necessary to determine the rate of leakage, if any, and possible mitigating measures.
The park does not currently have any bulk fuel storage facilities on the site. However, the State does
intend to install a buried gasoline storage tank in the administration area near the ranger's residence.
Because the park also has a diesel-powered tractor, the plans may also be expanded to include
diesel-dispensing facilities.
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Leakage of petroleum near the wells could cause serious contamination of the aquifer. Leaks from
buried fuel storage tanks can release quantities of petroleum products without immediate detection.
Even small quantities of petroleum products can contaminate large volumes of water. The
administration area is located close to the regional supply system wells. Therefore, it is
recommended that, if a gasoline storage tank is installed, it be located beyond the administration
area. Future siting plans and construction materials and methods should be carefully reviewed by
Wenatchee to ensure that the aquifer is adequately protected from potential gasoline leakage.
Possible construction techniques could include a double-walled storage tank, lining the excavation
with an impermeable fabric, installation of leakage detection devices, or all three.
Agricultural sprays and fertilizers are used within the park area to control insect infestations, to
promote growth of lawn areas, and to inhibit vegetation growth in graveled areas. The actual
products used have not been identified.

Since this information was reported in 1988, the State Park has abandoned plans to install petroleum storage
tanks. In addition, water quality monitoring has found no trace of contaminants in the Regional Wellfield
either from agricultural sprays or from the operation of the sewage lagoon.

3.3.3

ON-SITE WASTEWATER SYSTEMS

Existing and planned residential development using on-site wastewater disposal systems constitute one of
the major potential contamination sources for the EWWD system. Most of the homes within the final
Wellhead Protection Boundaries were constructed with on-site systems that would not meet current
regulatory standards. This is because, at the time, most of the existing septic tank and drainfields were
installed, state and local health regulations did not recognize the inadequate treatment provided by what are
now classified as “excessively permeable” soils. That is, prior to current health regulations, it was felt that the
more quickly water infiltrated into the ground, the better. Now, however, it is recognized that septic effluent
needs minimum amounts of time in the upper soil profiles in order for the naturally occurring microbes in the
soil to adequately purify the septic effluent.
One probable result of the existing drainfields near EWWD wells is elevated nitrate levels (nitrates are an
indicator of septic contamination) in some of the district’s wells. Appendix K, EWWD Wells Water Quality
Monitoring Results shows elevated nitrate in water quality monitoring results for EWWD wells 4 and 5.
Correcting this problem and preventing increases in nitrate levels will require extension of sanitary sewer
service within the wellhead protection boundary. Figures 15 and 16 show the current extent of sanitary
sewer service by Douglas County Sewer District. In addition, they show planned future land uses based on
Douglas County’s adopted Growth Management Plan. Implementation of that plan will require adequate
water supply and, in order to protect water supply, it will be necessary to also provide sewer service in the
Wellhead Protection Areas.

3.3.4

STORMWATER RUNOFF

Stormwater runoff from development can be another source of groundwater contamination. Impervious
surfaces related to development increase the amount of runoff and significantly alter the pattern of infiltration.
In addition, stormwater typically contains hydrocarbons, phosphorus and other harmful contaminants that can
contaminate groundwater.
While stormwater runoff in the Wellhead Protection Area is a risk, and should be monitored, several factors
reduce the possibility of contamination of the ground water system in the area. The first factor is the location
of the Regional Wellfield and the 19th Street Wellfield. Recharge areas for both of these wellfields lie
upstream from the majority of development in the area.
A second factor is the character of development within the Wellhead Protection Boundaries. This is
particularly relevant for the Regional Wellfield as park and other surrounding publicly owned property. As
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proposed in the implementation program, the City of Wenatchee will be working with Washington State
Parks, Chelan PUD, and the Bonneville Power Administration to implement programs to protect the
wellheads. Low-density residential and agricultural activities dominate the land use around the EWWD
Wellfields. As conversion from these activities occurs over time, the opportunity to control and manage
stormwater to protect groundwater quality exists.
As this conversion through development occurs, the opportunity exists to implement best management
practices for stormwater control. These practices will be developed and adopted as part of the
implementation program by Douglas County. Practices that will be addressed include direct discharge to the
Columbia River rather than infiltration into the groundwater table and other advanced measures to protect
groundwater quality. These standards will be developed and adopted to meet both the requirements of the
Wellhead Protection Program and relevant State and Federal requirements. These new and revised
standards would be applied within the Final Wellhead Protection Boundaries shown on Figures 9 and 11.
A third factor mitigating the threat of stormwater in the Final Wellhead Protection areas is hydraulics and
dilution. As the wellfields appear to be in good communication with the Columbia River (see Chapter 2)
runoff that enters the river will be transported downstream. Further, the total volume of stormwater runoff in
the area is minute compared to the volume of the Columbia River at any given time.

3.3.5

ORCHARDS

Orchards have been the foundation for the greater Wenatchee economy for decades. However, associated
with orchards is the application of chemicals of various nature that can contaminate groundwater. Historic
orchard operations used arsenic and other chemicals. Current orchardists apply a range of Synthetic
Organic Compounds (SOCs) to achieve quality production. Some of these SOCs have been detected at low
levels in EWWD wells. Appendix K, EWWD Wells Water Quality Monitoring Results shows the results of
a Washington State Department of Health Area-Wide Groundwater Monitoring Project that included four of
EWWD’s wells. Wells 2A/B, 3, and 5 showed trace amounts of SOC’s in their test results. While these
results do not present any known health risks, they are indicative of the potential for contamination from
orchard activities.
The water quality monitoring results also present a conundrum for decision-makers and regulators.
Continued orchard activities may result in detection of SOC in the wells. However, conversion of orchards to
development without provision of sanitary sewer service could lead to even higher levels of nitrate
contamination with the associated adverse health effects.
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CHAPTER 4
EMERGENCY RESPONSE CONTINGENCY PLANS

City of Wenatchee
East Wenatchee Water District
Douglas County

February 1999

4.

EMERGENCY RESPONSE CONTINGENCY PLANS

Both the City of Wenatchee and East Wenatchee Water District have developed Comprehensive Water
System Plans that incorporate contingency plans for numerous scenarios that could interrupt the normal
provision of water service. In order to maintain consistency with these documents the following
paragraphs present excerpts from the respective Comprehensive Water System Plans as they relate to
contingency planning.

4.1

WENATCHEE REGIONAL WATER SYSTEM

Regional System personnel from the City of Wenatchee Water Resource Department are responsible for
responding to emergencies within the Regional Water System service area. The Regional Water System
crew responds to calls related to the City’s reservoirs and booster pump stations. The City’s distribution
system personnel are responsible for the City’s own distribution system as well as all sanitary sewer
collection calls. However, in the event of an emergency or other problem, the City’s distribution system
personnel are available to assist the Regional personnel.

4.1.1

EMERGENCY CONTINGENCY RESPONSE

The City's emergency response plan is designed to provide a response and preliminary assessment of
any report of a potential problem or emergency within 20 minutes of receiving the report.
The Regional Water System is monitored by a telemetry system which automatically reports an alarm
condition to the master control console located in the public works building. During regular working
hours, all alarm conditions are received by public works staff and the “on-call” employee is notified.
Telephone reports of any potential emergency can also be received from virtually any citizen or
employee by phoning any City office including City Hall, Police, Fire, or Public Works. If any City office
other than Public Works is notified, the Public Works office is contacted by the office receiving the call
and the report is relayed to the Water Resource Department. All phone numbers are listed in the blue
pages of the Wenatchee phone directory.
During non-working hours between 5:00 PM and 8:00 AM on weekdays and 24 hours per day on
weekends and holidays emergencies, the telemetry system will automatically dial the fire department
Dispatch, who then notifies the individual responsible for that particular time period to evaluate the
situation and take appropriate action.
Telephone reports during non-working hours are reported by dialing the phone number listed in the blue
pages of the phone directory under “water emergencies - after 5 PM - 662-5606.” This number connects
the caller with the City of Wenatchee Fire Department Dispatch who then contacts water personnel on
'stand-by'.
Upon receiving the report in the Water Resource Department, the regional water supervisor or “on-call”
personnel is notified and given the location of the potential problem. The report is immediately
investigated, given an initial appraisal and a preliminary report is radioed back to the Water Resource
Manager. A detailed action plan is formulated to determine the exact cause and repairs are scheduled.
If excavation is required to complete the repairs, a phone call is placed to the Chelan - Douglas Utility
Council and emergency utility locates are requested of all the appropriate utilities. The locations are
usually completed within the following hour.

4-2
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EMERGENCY RESPONSE PHONE NUMBERS

Following is a list of the emergency response members of the Water Resource Department and their
phone numbers.
After 5:00 PM Water Emergency Phone Number - 662-5606

Public Works Office Phone Numbers
Public Works Office..... 664-3360
Manager ...................... 664-3385
Water Shop ................. 664-3380
Water Supervisor ........ 664-3384
Administrative Assistant664-3364
Regional Emergency Call List
Mike Cockrum ............. 663-7800
Dan Curry.................... 662-5136

Home Phone Numbers of Employees on
Emergency Response List for the Water Distribution System
Dan Curry.............................................. 662-5136

Don Files .......................................................663-4356

George Foote........................................ 662-1235

Dave Opel .....................................................662-9089

Ruta Jones............................................ 662-7158

Bud Reister ...................................................663-5185

Tony Scherting...................................... 662-7287

Other Useful Phone Numbers
Standby Cellular Phone........................ 669-5250

East Wenatchee Water District.....................884-3569

Supervisor's Pager................................ 664-7721

PUD Water System ......................................663-8121

Water Shop Pager ................................ 664-4390

Wenatchee Police Department.....................664-3900

Dispatch ................................................ 662-6125

4.1.3

EMERGENCY RESPONSE SCENARIOS

4.1.3.1

Loss of a Supply Pump

The Regional System maintains four pumps for various levels of demand and redundancy. The smallest
pump can deliver enough water to maintain reservoir levels with conservation measures implemented
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during the high use periods of the year and without conservation measures during low use periods.
Therefore, in a situation where a pump is out of service a back up pump can be put on line.

4.1.3.2

Loss of Telemetry

If the telemetry system is off line for an extended period due to extreme causes such as natural disaster,
etc. the system can be operated manually if needed until the telemetry and automatic controls can be
restored.

4.1.3.3

Loss of Chlorination Capabilities

Repairs would be initiated immediately and the Chelan / Douglas Health District notified. Monitoring
would be increased to provide information regarding potential bacterial contamination and a “boil water”
notice would be announced if it was determined to be necessary by the Health District. The City has the
capability to provide limited back up disinfection capabilities by using a pressure pump and chlorine
solution.

4.1.3.4

Complete Loss of Ability to Deliver Water

In the case of failure of the Wenatchee Regional Water Supply source the City and Chelan County PUD
water systems would rely on the PUD wells to provide up to 2500 gallons per minute to the two systems.
The back up wells can provide water to the City's 8 MG reservoir. From this point water can be pumped
into the City's 2-MG reservoir, which can serve the 1-MG reservoir and keep the high zone in operation
also.
In such a situation local media such as the local radio stations and newspapers will be contacted for
public notification of mandatory water conservation measures. All non-essential uses of water will be
discontinued. Water users will be encouraged not to hoard water by filling bathtubs and other large
containers but rather to conserve. The message will include a general description of the problem and
give a preliminary time table for the completion of repairs with scheduled informational updates to keep
the water customers informed as to the progress of the repairs and the affects of the conservation
measures.
The basic procedure for initiating the use of the PUD backup pumps will involve coordination between the
City and the Chelan County PUD water systems.
•

Contact will be made with the PUD immediately upon ascertaining the length of time that the
Regional System will be out of service and determining that the capacity of either system would be
drawn down to a dangerous level that would affect fire fighting capabilities. This time will vary
depending on the time of year and the demand but generally it will range from one to five days.

•

The Regional System will be taken off line and the system locked out.

•

The Regional pipeline will be isolated from the PUD back up wells at a point between the problem
and the back up connection into the Regional line.

•

The PUD pumps will be started and operated according to their operation procedures.

4.1.3.5

Permanent Loss of Largest Source

Given the hydrogeologic setting of the Regional Wellfield, loss of the major source would be a
catastrophe of incalculable proportions. Because of the close proximity of each of the wells
comprising the Regional Wellfield, if one well was lost due to contamination or seismic event, it would
be extremely likely that all the wells would be lost. Given that the Regional Wellfield represents a
Revised December 1998
January 1998
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supply that is orders of magnitude larger than another potable source in the area, replacing it in kind
would be extremely difficult. Therefore any contingency plan for permanent replacement is very
speculative.
Based on the current understanding of water supply options the City’s contingency options are, in
probable order of preference:
§
§
§
§

Connect the PUD Fish Hatchery Wells to the Regional System
Construct a treatment plant to remove contaminants (assuming the loss is due to contamination)
Drill new replacement wells in the Baker Flats area
Connect the EWWD supply system to the Regional Transmission line

4.1.3.6

Leaks and Pipe Line Failures

Problems regarding leaks or failures are discovered and reported through a variety of means and
sources and responded to on a 24-hour per day basis as described earlier. The City also has emergency
response equipment available in the form of portable pumps, small generators, work lights, metal cut off
saws, backhoes, dump trucks, vacuum trucks, boom trucks and all necessary small tools to perform
repairs.

4.1.3.7

Emergency Disinfection

The City has the capability to perform emergency disinfection of water lines through the use of a portable
pressure pump. The pressure pump is set up to inject a chlorine solution mixed with HTH or hypochlorite
solution through a connection made to the main line in question. The pressure pump draws the solution
from a portable tank that can be replenished as needed.

4.1.3.8

Emergency Power

Currently the City does not have the in-house capability to provide emergency power to any of the
regional wells. However, if a situation develops wherein the need for a large portable power source is
needed, large generators can be leased and brought on line within five working days.

4.1.3.9

Material Inventory

The City maintains an extensive inventory of pipe, fittings, valves and other repair materials for the
Regional Water system. The Water Resources Department maintains an inventory system with a
complete up to date list of all emergency repair materials and quantities.

4.2

EAST WENATCHEE WATER DISTRICT

The District’s field and management personnel are responsible for responding to emergencies within
the District’s service area. The emergency response plan is designed to provide a response and
preliminary assessment of any report of a potential problem or emergency within 20 minutes of
receiving the report.

4.2.1

EMERGENCY CONTINGENCY RESPONSE

During regular working hours a report of a potential emergency can be received from virtually any
citizen or employee by phoning the District. All phone numbers are listed in the blue pages of the
phone directory.
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Upon receiving the report, the Superintendent or appropriate crew member is notified and given the
location of the potential problem. The report is immediately investigated, given an initial appraisal
and a preliminary report is radioed back to the Office. A detailed action plan is formulated to
determine the exact cause and repairs are scheduled. If excavation is required to complete the
repairs a phone call is placed to the Chelan-Douglas Utility Council and emergency utility locates are
requested of all the appropriate utilities. The locations are usually completed within the following
hour.
Between 5:00 PM and 8:00 AM on weekdays, and 24 hours per day on weekends and holidays,
emergencies can be reported by dialing the listed District Office numbers. This connects the caller
with the Answering Service who then contacts the District's On Call person. The Answering Service
is provided a yearly list of employees names and phone numbers who are assigned the On Call duty.
On Call employees carry a pager and cell phone that the Answering Service can activate and can call
anywhere in the valley. Each employee is assigned seven consecutive days of On Call duty. If, for
some reason the Answering Service cannot contact the individual the Answering Service then
attempts to contact alternate members of the District beginning with the Assistant Manager then the
Superintendent then other members of the On Call list until they contact a representative of the
District.

4.2.2

EMERGENCY RESPONSE PHONE NUMBERS

Following is a list of the emergency response members of the East Wenatchee Water District
Emergency Response Phone Numbers
For the East Wenatchee Water District
Phone Number 884-3569
Home Phone Numbers of Employees on On-Call list
Brandon Collins .................664-1039
Brad Behrens.....................884-3480
Tony Yancey......................662-6079
John Brockwell...................884-8852
Wayne Moser.....................663-6856
Vince Johnston ..................664-4080

Jeff Johnston ........................884-0287
Doug Dillard ..........................663-3343
Brian Kniffen .........................884-1144
Terry Barnes .........................663-0307
Bryan Janes..........................884-0852

On Call Pager Number .................664-7178
On Call Cell Number ....................669-5834
Manager .................................Greg Brizindine ......................... 884-7871
Assistant Manager ................Howard Ramey .......................... 884-8639
Superintendent......................Frank Jewett .............................. 663-1500
Other Useful Phone Numbers
City of Wenatchee Water Shop ................................................... 664-3380
City of Wenatchee Water Manager ............................................. 664-3385
Chelan County PUD Water.......................................................... 663-8121
City of East Wenatchee-Public Works Dept. ............................... 884-1829
Douglas County Public Works ..................................................... 884-7173
Chelan-Douglas Utility Council-DIG # ......................................... 663-6111

4.2.3

EMERGENCY RESPONSE SCENARIOS
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LOSS OF WELL PUMPS

The Districts five Well sites offer various levels of demand and redundancy. Wells 2A and 7 are
capable of pumping into two different pressure zones (Zone 1 & 2) and the two wells are at different
locations. Wells 2A, B, C, 4 & 5 all pump into Zone 1. Wells 4 & 5 are more than three miles away
from the 19th Street well field and are supplied by a different power grid. Wells 2A, B, C are at the
same location therefore, in a situation where a pump is out of service a back up pump can be put on
line. Wells 4 & 5 offer this same redundancy.

4.2.3.2

Loss of Telemetry System

If the telemetry system is off line for an extended period due to extreme causes such as natural
disaster, etc., the system can be operated manually if needed until the telemetry and automatic
controls can be restored.

4.2.3.3

Loss of Disinfecting Capabilities

Repairs would be initiated immediately. The Disinfection Generators (MIOX) have been sized and
located so there is as much redundancy as possible. If a unit is out of service for maintenance or
repair another Generator can be adjusted to maintain the required residual. All 5 MIOX Generators
are of the same model so that all parts interchange. The District also has a stock of replacement
parts that should cover most repairs.

4.2.3.4

Diminished Ability to Deliver Water

In such a situation local media such as the local radio stations and newspapers will be contacted for
public notification of mandatory water conservation measures. All non-essential uses of water will be
discontinued. Water users will be encouraged not to hoard water by filling bathtubs and other large
containers but rather to conserve. The message will include a general description of the problem and
give a preliminary time table for the completion of repairs with scheduled informational updates to
keep the water customers informed as to the progress of the repairs and the affects of the
conservation measures.

4.2.3.5

Permanent Loss of Largest Source

Loss of EWWD’s major source would not be a catastrophe of the magnitude facing the Regional
System. In the event that EWWD lost its major source, it would move to purchase most, if not all, of
its water supply from the Regional System.

4.2.3.6

Leaks and Pipe Line Failures

Problems regarding leaks or failures are discovered and reported through a variety of means and
sources and responded to on a 24-hour per day basis as described earlier. The District also has
emergency response equipment available in the form of portable pumps, small generators, work
lights, metal cut of saws, backhoes, dump trucks and all necessary small tools to perform repairs.

4.2.3.7

Emergency Disinfection

The District has the capability to perform emergency disinfection of water lines through the use of a
portable pressure pump. This pump can either be used to pump Chlorine gas, liquid HTH or
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hypochlorite solution. The pressure pump draws the solution form a portable tank that can be
replenished as needed.

4.2.3.8

Emergency Power

Currently the District does not have the capability to provide emergency power to any of the facilities
dependent on electrical power. However, if a situation develops wherein the need for a large portable
power source is needed large generators can be leased and brought on line within 48 hours or less.

4.2.3.9

Material Inventory

The District maintains an extensive inventory of pipe, fittings, valves and repair materials for all types
of sizes of pipes and appurtenances within the distribution system. A complete up to date list of all
the materials and quantities can be obtained upon request. The inventory system is currently being
balanced month by month.
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CHAPTER 5
MANAGEMENT STRATEGIES

February 1999

City of Wenatchee
East Wenatchee Water District
Douglas County

5.

MANAGEMENT STRATEGIES

As discussed in the preceding chapters, the greater Wenatchee area is totally dependent on wells
located in unincorporated Douglas County. These groundwater sources serve virtually all of the
Wenatchee Urban Area either through the City of Wenatchee or Chelan County Public Utility District
water system. In addition, these wells serve essentially all of the East Wenatchee Urban Area in
Douglas County. Contamination or loss of these wells would be a serious threat to public health and
safety.
The ultimate geographic areas of concern for wellhead protection in Douglas County are relatively small
(see Figures 9 and 11). In addition, the range of threats to the wellheads appears rather limited (see
Chapter 3, Potential Contamination Sources). This limited geography and narrow range of threats
results in management strategy options that can be precise, focused and tailored to the particulars of
Douglas County. In this case, threats to the groundwater come from two sources:
1. existing land use activities, and
2. future development.
Existing land use activities are specific (e.g. the BPA substation and Lincoln Rock State Park near the
Regional Wells) and general (e.g. residential and agricultural activities near the EWWD wells). Future
development plans have been set by the Greater East Wenatchee Area Comprehensive Plan adopted by
the Douglas County Commissioners. Therefore, the probable nature of future development can be
characterized rather well.
This situation implies a two-pronged management strategy. The first strategy focuses on public
education, information and outreach to deal with existing land use activities. The second strategy is one
of policy and regulation to address future development that may threaten groundwater quality. As
outlined below, these two strategies should be developed and implemented in the form of “result-oriented
activities”. Result-oriented activities are task-oriented functions. The most effective functions are done in
partnership with others. In this manner, community consensus and citizen coalitions can be built.
The following sections summarize the strategy options for protecting Douglas County groundwater
resources. Following this summary is a recommended Activity Plan for the Douglas County Wellhead
Protection Program.

5.1

PUBLIC EDUCATION, INFORMATION AND OUTREACH

Given the character of existing land uses around the Regional Wells compared to EWWD’s wells, two
different approaches are needed. Land use activities around the regional wells are all controlled by
public agencies (Chelan PUD, Washington State Parks and Bonneville Power Administration). While
each of these agencies has a different mission, they are also aware of and sensitive to the needs and
requirements of the Regional Wellfield. In fact, Chelan PUD is a partner in the Regional Wellfield and
should be incorporated into the wellhead protection management strategies. Current land uses around
the EWWD Wellfields are more diffuse and are the responsibility of numerous individual property owners.
This requires a broader based series of steps to protect groundwater quality.

5.1.1

REGIONAL WELLFIELD STRATEGIES

Management strategies around the Regional Wellfield should be developed and implemented to address
the specific needs of each of the major players in the capture zone. Since Chelan PUD is a partner in the
wellfield, public information and education should be closely coordinated with the PUD.

Douglas County Wellhead Protection
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Chelan PUD

Partnering with the PUD should be a major goal of the Wellhead Protection Management Strategies.
This represents an expansion of the cooperation that already exists between the City of Wenatchee and
the PUD. The PUD operates three facilities that affect the Regional Wellfield.
The first facility is Rocky Reach Dam. It is highly unlikely that current or future operations of the dam
could affect the Regional Wellfield. The objectives of the PUD in operating the dam, appear (based on
the monitoring data collected by the PUD) to result in a very stable pool of water behind the dam. This
pool maintains a relatively constant gradient from the Columbia River (Lake Entiat) to the deep aquifer
tapped by the Regional Wellfield, which is beneficial to the wellfield. The only other apparent activity
related to the dam’s operation that could affect the Regional Wellfield is future construction. If
construction were to occur on the east bank, changes in water level or water quality could occur. This
would especially be possible if the grout wall (see Figure 10, Stratigraphic Cross Section at the
Regional Wells) were modified. It appears this barrier affects the groundwater level in the deep aquifer
(see Figure 6, Regional Wellfield Water Elevation Contours) and if it were modified, changes in
groundwater levels may result.
The second facility operated by the PUD is the fish hatchery. This facility appears to lie outside the
boundaries of the Capture Zones for the Regional Wellfield. In addition, the nature of the activities at the
hatchery does not appear to threaten water quality or quantity. Therefore, much like the operation of
Rocky Reach Dam, this facility is also of minimal concern for wellhead protection issues.
The third facility operated by the PUD is the water level monitoring network around the wellfield (see
Figure 5, Regional Wellfield Monitoring Well Locations). The products of the network were used in
this study to great advantage. However, while the data from this network seems to be regularly collected,
maintenance of the data loggers and sensors does not appear to occur consistently. This is evidenced
by the long periods (many weeks or months) when bad or no data is recorded (see Appendix H, PUD
Continuous Monitoring Water Level Summaries for examples of the missing data). This network
represents a very obvious point of partnering. The City and the PUD could develop a process or
program to regularly maintain the data collection network, to publish the results of the collected data and
to evaluate the data for changes in patterns. This could provide early warning of impending changes in
the viability of the Regional Wellfield.
Programmatically, partnership with the PUD should be pursued to implement the wellhead protection
strategies outlined below with the State Park and BPA.

5.1.1.2

Lincoln Rock State Park

While there is no evidence that the operation of the Lincoln Rock State Park has created any adverse
affects on the Regional Wellfield, the potential exists. The park operates a sewage lagoon within the
Regional Wellfield capture zone. In addition, and more problematically, the park is host to thousands of
visitors each year. The activities of these visitors probably represent a greater threat to groundwater
quality than the activities of park personnel. Therefore, wellhead protection activities with the State Park
should be focused on awareness and prevention for park visitors. This should be preceded by contact
with park personnel to solicit partnership in this effort.
Tasks associated with Wellhead Protection efforts in Lincoln Rock State Park should include:
· Meeting with park staff to educate them regarding the wellhead protection boundaries and the
significance of Regional Wellfield;
· Providing park staff with maps and other information regarding the basis for and significance of the
wellhead protection boundary;
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Providing park staff with information and education regarding leak detection and maintenance of the
wastewater lagoon and the importance of such activities in protecting the regional wellfield;
Educating park staff regarding the most prudent use of fertilizers, herbicides and other chemicals that
may be used during the routine operation of the park;
Developing signage at the park entrance and at strategic locations within the park to inform visitors
that they are within a Wellhead Protection Area;
Developing a public education and awareness program targeted at park visitors to teach them about
wellhead protection and the activities that should be avoided. This should continue throughout the
visitor season.

5.1.1.3

Bonneville Power Administration

The wellhead protection program involving the Bonneville Power Administration should be simpler than
the Lincoln Rock program. The number of people using the BPA facility is limited. In addition, many of
the people at the facility are probably local residents that use water from the Regional Wellfield and have
a clear interest in protecting it. Therefore, wellhead protection activities with the BPA should focus on
creating sensitivity to the wellhead protection requirements associated with the operation of the BPA
facility.
Tasks associated with Wellhead Protection efforts with the BPA should include:
· Meeting with BPA staff to inform them of the wellhead protection boundaries and the significance of
Regional Wellfield;
· Providing BPA staff with maps and other information regarding the basis for and importance of the
wellhead protection boundary;
· Working with BPA staff to identify activities or materials that occur on the BPA site that may pose a
threat to groundwater. Use this information as a basis for developing programs or constructing
facilities to avoid or mitigate potential contamination.

5.1.2

EWWD WELLFIELD STRATEGIES

The wellhead protection strategies around the EWWD Wellfields cannot be as focused as the Regional
Wellfield strategies. In addition, because the wellhead protection boundaries are so small, only a very
small number of property owners potentially affect the wellfield. Therefore, the strategies should be
carefully drawn to avoid the appearance of singling out individuals for blame. This is especially important
because water quality monitoring has detected signs of contamination from human activity.

5.1.2.1

Existing Residential

Existing residential development threatens groundwater in two primary ways. The first way is the septic
tanks and drainfields that are found in high concentrations around the 19th Street Wellfield and to a lesser
extent around the Kentucky Avenue Wellfield. As discussed in Chapter 3, Potential Contamination
Sources, because of the highly permeable soils in the area, these drainfields can leach nitrates and
other contaminants into groundwater. Also, suburban residential development is a large consumer of
fertilizers, pesticides and other chemicals that can also be leached into the soil. In many ways, suburban
users are more apt to over-apply chemicals because they do not receive the training that commercial
users receive in the use, efficacy and risks of herbicide and other chemical usage. The likelihood of this
phenomenon is increased because of access to very inexpensive irrigation water from the irrigation
district. This can promote over-watering that fosters leaching where none would otherwise normally
occur.
Counterbalancing these circumstances is the fact that nearly all of this suburban residential development
receives drinking water from EWWD. This creates an incentive to keep the groundwater pure. It also
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makes it easier to reach the target audience because of the existing billing system maintained at the
district.
Tasks associated with Wellhead Protection efforts with existing residential development should include:
· District-wide mailing to inform all customers of the delineation of the Wellhead Protection Areas. The
mailing should describe the basis for and significance of the wellhead protection boundary;
· District-wide mailing to educate customers on the workings of septic tanks and drainfields. This
information should explain the biological process associated with drainfields. It should also illustrate
how the highly permeable soils common in the area foster the transport of contaminants from
drainfields to the groundwater;
· District-wide mailing to teach homeowners about the proper use of household and gardening
chemicals and explain how improper use threatens groundwater. The information should also
discuss over-watering and how excessive irrigation can exacerbate transport of herbicides, nitrates
and other contaminants into the groundwater.
· Develop signage at the perimeter of and at strategic locations around the 19th Street and Kentucky
Avenue Wellfields to inform the public that they are within a Wellhead Protection Area.
· Targeted public education of property owners within the wellhead protection boundaries. This effort
should be discreet and focused. Discretion is crucial to avoid appearing to target, accuse or singleout individuals. This education must be focused in a manner that discusses the specific actions
individuals within the relatively small wellhead protection boundaries can take.

5.1.2.2

Existing Orchards and Agricultural Activities

Evidence exists that agricultural activity has contaminated groundwater to a minor extent (see Appendix
K, EWWD Wells Water Quality Monitoring Results). Over time, the extent and likelihood of this
contamination should decrease because of planned conversion of land uses from agriculture to
residential within the wellhead protection boundaries. In the meantime, a public education effort focused
at agricultural practices within the wellhead protection boundaries should be pursued to augment the
efforts described above in Section 5.1.2.1. As with the focused residential education, this effort should
also be discreet to avoid appearing to single-out individual farmers. This focused educational effort
should identify activities or materials that occur on specific parcels that may pose a threat to
groundwater. This information should then be used as a basis for not only developing new approaches
that support farmers’ livelihoods; but better protect groundwater quality.

5.1.2.3

Abandoned/Sealed Wells

As was mentioned in Chapter 2.4.1, improperly abandoned or sealed wells can also leach
contaminants into the groundwater supply. Contamination from abandoned public wells is a minor
concern. Contamination from abandoned private wells could increase due to future growth in the
area. Douglas County should develop policies and standards with assistance from the ChelanDouglas Health District and also the Department of Ecology to address this issue.

5.2

POLICIES AND REGULATION

The Growth Management Act (GMA) confers rather broad authority to general-purpose local
governments to regulate activities for the purpose of protecting groundwater. The policies developed
and adopted under GMA planning provide the basis for regulation of new development within the
wellhead protection areas defined in this document. The following paragraphs present some
recommended policies and regulations to implement Wellhead Protection in Douglas County.
Additional policies and regulations may need to be adopted by affected cities, water and sewer
districts, and Chelan County.
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WELLHEAD PROTECTION POLICIES

WHP - Goal:

Maintain the long-term quality and quantity of groundwater resources in
Douglas County by preventing contamination.

Policies:

5.2.2

WHP - 1

Identify wellhead protection areas, and develop planning and regulatory
measures to ensure that groundwater resources are protected from
potential pollution.

WHP - 2

Work with other governmental agencies to identify and control the use of
hazardous materials in aquifer sensitive areas.

WHP - 3

Develop land use regulations that prohibit uses and activities posing
significant threats of groundwater contamination aquifer within Wellhead
Protection Areas.

WHP - 4

Provide education and technical assistance on the use of pesticides and
fertilizers to homeowners and businesses in Douglas County.

WHP - 5

Take corrective action to remove contaminant loading related to septic
systems and stormwater.

WHP - 6

Promote mandatory connection to sanitary sewers for new development
within Wellhead Protection Areas.

WELLHEAD PROTECTION ORDINANCE

Regulations to implement the policies recommended above would take the form of land use
ordinances. The Douglas County Planning Commission will consider and forward to the Board of
County Commissioners ordinance(s) to amend the County’s Critical Areas regulations. This
legislation will be adopted simultaneous with the DCWHP Program.

5.3

FACILITY PLANNING

In addition to the programs, strategies and policies discussed above, facility planning can play an
important role in preventing contamination of groundwater. For Douglas County, this facility planning
should focus primarily on the extension of sanitary sewer service and should be done in cooperation
with Douglas County Sewer District and East Wenatchee Water District. As illustrated on Figures 15
and 16, the limits of sanitary sewer service are very near the boundaries of both the 19th Street and
Kentucky Avenue Wellfields’ Wellhead Protection boundaries. Since elevated nitrates have been
documented in Wells 4 and 5, extension of sanitary sewers within the wellhead protection area is one
effective way to reduce this contaminant.
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5.4

RECOMMENDED WELLHEAD PROTECTION ACTIVITY PLAN

The following list summarizes the activities recommended to implement the Douglas County
Wellhead Protection Program:
1. Create a partnership with Chelan PUD to implement wellhead protection strategies for the
Wenatchee Regional Wellfield.
2. Create a partnership with Lincoln Rock State Park staff to implement wellhead protection strategies
for the Wenatchee Regional Wellfield.
3. Meet with Lincoln Rock State Park staff to educate them regarding the wellhead protection
boundaries and the significance of Regional Wellfield;
4. Provide park staff with maps and other information regarding the basis for and significance of the
wellhead protection boundary;
5. Providing park staff with information and education regarding leak detection and maintenance of the
wastewater lagoon and the importance of such activities in protecting the regional wellfield;
6. Develop an educational program for park staff regarding the most prudent use of fertilizers,
herbicides and other chemicals that may be used during the routine operation of the park;
7. Develop signage at the park entrance and at strategic locations within the park to inform visitors that
they are within a Wellhead Protection Area;
8. Develop a public education and awareness program targeted at park visitors to teach them about
wellhead protection and the activities that should be avoided.
9. Meet with BPA staff to inform them of the wellhead protection boundaries and the significance of
Regional Wellfield;
10. Provide BPA staff with maps and other information regarding the basis for and importance of the
wellhead protection boundary;
11. Work with BPA staff to identify activities or materials that occur on the BPA site that may pose a
threat to groundwater. Use this information as a basis for developing programs or constructing
facilities to avoid or mitigate potential contamination.
12. Implement a district-wide mailing in EWWD to inform all customers of the delineation of the Wellhead
Protection Areas.
13. Conduct a district-wide mailing in EWWD to educate customers on the workings of septic tanks and
drainfields.
14. Distribute a district-wide mailing to teach homeowners about the proper use of household and
gardening chemicals and explain how improper use threatens groundwater.
15. Develop signage at the perimeter of and at strategic locations around the 19th Street and Kentucky
Avenue Wellfields to inform the public that they are within a Wellhead Protection Area;
16. Develop a discreet, targeted public education of property owners within the wellhead protection
boundaries.
City of Wenatchee – Adopted 12/1/98
East Wenatchee Water District – Adopted 11/5/98
Douglas County – Adopted 10/26/98
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17. Develop a discreet, targeted public education effort focused at agricultural practices within the
wellhead protection boundaries.
18. Adopt Wellhead Protection Policies as part of the Douglas County Greater East Wenatchee
Comprehensive Plan.
19. Adopt a Wellhead Protection Ordinance as part of the Douglas County Code.
20. Work together with Douglas County Sewer District and East Wenatchee Water District to extend
sanitary sewer service to the Wellhead Protection Areas.
21. Develop program to revise stormwater management regulations within the Final Wellhead Protection
Boundaries.
22. Request the Chelan-Douglas County Health District to designate the Douglas County Aquifer
Recharge Areas as areas of concern as defined by WAC 246-272
23. Work with the Washington Department of Transportation to develop management strategies for state
transportation corridors through the designated recharge areas.
Douglas County Wellhead Protection Program Implementation Matrix
Implementation
Lead Agency
Timing
Comment
Measure*
1
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
2
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
3
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
4
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
5
City of Wenatchee
Within 6 months of
Follow up annually as
WHPP Adoption by
new park staff are
City Commission
assigned
6
City of Wenatchee
Within 6 months of
Follow up annually as
WHPP Adoption by
new park staff are
City Commission
assigned
7
City of Wenatchee
Within 6 months of
Follow up with park
WHPP Adoption by
staff as needed
City Commission
8
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
9
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
10
City of Wenatchee
Within 6 months of
Continuous
WHPP Adoption by
Coordination to follow
City Commission
Revised December 1998
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11

Implementation
Measure*
12

City of Wenatchee

Lead Agency
East Wenatchee
Water District

13

East Wenatchee
Water District

14

East Wenatchee
Water District

15

East Wenatchee
Water District

16

East Wenatchee
Water District

17

East Wenatchee
Water District

18

Douglas County

19

Douglas County

20

Douglas County

21

Douglas County

22

Douglas County

23

Douglas County

Within 6 months of
WHPP Adoption by
City Commission
Timing

Follow up as new
BPA staff are
assigned
Comment

Within 3 months of
WHPP Adoption by
District Commission
Within 6 months of
WHPP Adoption by
District Commission
Within 9 months of
WHPP Adoption by
District Commission
Within 3 months of
WHPP Adoption by
District Commission

Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Follow-up
maintenance
coordinated with
Douglas county as
needed
Periodic annual or biannual updates as
conditions warrant
Periodic annual or biannual updates as
conditions warrant
Concurrently amends
the County
Comprehensive Plan

Within 9 months of
WHPP Adoption by
District Commission
Within 9 months of
WHPP Adoption by
District Commission
Included in adoption
of WHPP by County
Commission
Concurrent with
adoption of WHPP by
County Commission
Commence with
adoption of WHPP by
County Commission
Within 6 months of
WHPP Adoption by
Commissions
Within 6 months of
WHPP Adoption by
Commissions
Within 6 months of
WHPP Adoption by
Commissions.

City of Wenatchee – Adopted 12/1/98
East Wenatchee Water District – Adopted 11/5/98
Douglas County – Adopted 10/26/98

Continuous follow-up

*See Section 5.4

Added by Planning
Commission/County
Commission
Added by Planning
Commission/County
Commission
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